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MONITORING SUMMARY 

The Unnamed Tributary (UT) to Billy’s Creek Stream Restoration Project is located northeast of 
Franklinton in Franklin County, North Carolina.  The project reach is located in a sparsely developed 
agricultural watershed, mostly used for cattle pasture.  Pre-construction conditions of the UT to Billy’s 
Creek included a 1,878 linear foot section of degraded, perennial channel and several ditch-like 
tributaries. The upstream portions of the project reach retained an active floodplain area, whereas the 
downstream portions were severely incised (4 to 6 feet).  The restoration of the UT to Billy’s Creek was 
conducted as a Priority I restoration by returning the channel to an elevation such that the historic 
floodplain is utilized for over-bank flows. The proposed stream classification for the project reach was a 
meandering E5 channel, with a total length of 2,101 linear feet. The goals and objectives for the Unnamed 
Tributary to Billy’s Creek Stream Restoration Project are to: 

• Restore the project reach to a more natural dimension, pattern and profile so that the stream will 
be able to efficiently transport water and sediment loads provided by the watershed; 

• Reconnect the project reach’s channel to its historic floodplain where feasible; 
• Eliminate the excessive sediment contribution to the system by the mass wasting and erosion of 

the stream banks along the reach; and 
• Repair and restore the riparian corridor along the project reach in order to improve habitat and 

protect the stream from further erosion. 

Good planted stem densities were found for all five vegetation plots for UT to Billy’s Creek.  Stem 
densities were above the final Monitoring Year 5 goal of 260 stems per acre for all plots.  The overall 
stem density (excluding live stakes) across all vegetation plots was over 420 living planted stems per acre.  
Several regions of invasive species were identified throughout the riparian buffer.  The site was treated in 
2010 for invasive species and will also be treated in 2011. 

The majority of the UT Billy’s Creek restoration reach remained stable through Monitoring Year 5 with 
the exception of a 384 foot section of sand deposition at the upstream end of the reach (Station 10+00 to 
13+84).  Excess sand deposition has completely filled the channel and blanketed out over the floodplain 
making it very difficult to locate the main channel in the upstream-most 150 feet due to braiding.  This 
deposition has changed the channel dimension and profile significantly over the monitoring period.  Cross 
Section 1 (Station 11+55) clearly shows a steady streambed elevation rise through Monitoring Year 5 that 
is likely correlated with this deposition.  Furthermore, the Monitoring Year 5 bankfull cross sectional area 
of Cross Section 1 was the lowest documented compared to the four previous monitoring years.  
Approximately 15% of the channel has aggraded (primarily the upper section) or has significant bed 
deposition 

Bank instability is a minor issue with bank erosion impacting less than 1% of the total bank length.  All 
structures appeared to be in good physical condition.  The only structure associated problems noted for 
Monitoring Year 5 are several structures and their associated pools that have been buried under excess 
sand deposition. 

Summary information/data related to the occurrence of items such as beaver or encroachment and 
statistics related to performance of various project and monitoring elements can be found in the tables and 
figures in the report appendices. Narrative background and supporting information formerly found in 
these reports can be found in the mitigation and restoration plan documents available on EEPs website. 
All raw data supporting the tables and figures in the appendices is available from EEP upon request.
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METHODOLOGY 

Vegetation Methodology 

The following methodology was used for the stem count.  The configuration of the vegetation plots was 
marked out with tape to measure 10 meters by 10 meters (or equivalent to 100 square meters) depending 
on buffer width.  The planted material in the plot was marked with flagging. Plot inventories were 
conducted per the 2006 CVS-EEP Protocol for Recording Vegetation (EEP 2006). 

Stream Methodology 

The project monitoring for the stream channel included a longitudinal survey, cross-sectional surveys, 
problem area identification, and photo documentation.  The specific methodology for each portion of the 
stream monitoring is described in detail below. 

Longitudinal Profile and Plan View 

A longitudinal profile was surveyed with a Nikon DTM-520 Total Station, prism, and a TDS Recon 
Pocket PC.  The heads of features (i.e., riffles, runs, pools, and glides) were surveyed, as well as the point 
of maximum depth of each pool, boundaries of problem areas, and any other significant slope-breaks or 
points of interest.  At the head of each feature and at the maximum pool depth, thalweg, water surface, 
edge of water, left and right bankfull, and left and right top of bank (if different than bankfull) were 
surveyed.  All profile measurements were extracted from this survey, including channel and valley length 
and length of each feature, water surface slope for each reach and feature, bankfull slope for the reach, 
and pool spacing.  This survey also was used to draw plan view figures with Microstation v8 (Bentley 
Systems, Inc., Exton, PA).  All pattern measurements (i.e. meander length, radius of curvature, belt width, 
meander width ratio, and sinuosity) were extracted from the plan view.  Stationing was calculated along 
the thalweg. 

Permanent Cross Sections 

Four permanent cross sections (two riffles and two pools) were surveyed.  The beginning and end of each 
permanent cross section were originally marked with a long PVC tube.  Cross sections were installed 
perpendicular to the stream flow.  Each cross section survey noted all changes in slopes, tops of both 
banks (if different from bankfull), left and right bankfull, edges of water, thalweg and water surface.  The 
cross sections were then plotted, and Monitoring Year 5 data was overlain on data from all previous 
monitoring years for comparison.  All dimension measurements (i.e. bankfull width, floodprone width, 
bankfull mean depth, cross sectional area, width-to-depth ratio, entrenchment ratio, bank height ratio, 
wetted perimeter, and hydraulic radius) were extracted from these plots and compared to the Monitoring 
Year 1 data.   

Pebble Counts 

Based on the fact that UT Billy’s is a sand bed stream, it was determined that pebble counts were 
unnecessary as they would fail to detect changes in fine sediment amounts in the channel bed.  Therefore, 
pebble counts were not performed for Monitoring Year 5. 

Photo Documentation 

Permanent photo points were established during Monitoring Year 1.  A set of three photographs (facing 
upstream, facing downstream, and facing the channel) were taken at each photo point with a digital 
camera.  Two photographs were taken at each cross-section (facing upstream and downstream).  A 
representative photograph of each vegetation plot was taken at the designated corner of the vegetation 
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plot and in the same direction as the Monitoring Year 1 photograph.  An arrow was placed on the 
designated corner of each vegetation plot on the plan view sheets to document the corner and direction of 
each photograph.  Photos were also taken of all significant stream and vegetation problem areas. 
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Project Vicinity Map and Background Files 



 

 
 

 

 

 

 

 

Project: Ut Billy’s Creek (EEP #036) Year 5 (2010) Monitoring, Franklin County, North Carolina 
April 2011 

Figure 1. Project Location Map 
 



 

 

Table 1.  Project Restoration Components 
UT to Billy’s Creek/EEP Project Number 36 

P
ro

je
ct

 
S

eg
m

en
t o

r 
R

ea
ch

 ID
 

P
re

-E
xi

st
in

g 
F

oo
ta

ge
 

T
yp

e 

A
pp

ro
ac

h 

A
s-

B
ui

lt 
F

oo
ta

ge
 

A
s-

B
ui

lt 
S

ta
tio

ni
ng

 

M
on

ito
rin

g 
Y

ea
r 

4 
S

ta
tio

ni
ng

 

C
om

m
en

ts
 

UT to 
Billy’s 
Creek 

1,878 
 

Restoration PI/PII 2,101 0+00 – 
21+01 
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30+92 

Includes 2,101 linear feet per 
As-Built. The first 100 ft and 
the last 100 ft of project reach) 
is PII. 

 

Table 2.  Project Activity and Reporting History 

UT to Billy’s Creek/EEP Project No. 36 

Activity or Report 
Scheduled 

Completion 
Data Collection 

Complete 
Actual Completion 

or Delivery 
Restoration Plan 4/15/2003 NA August 2003 
Final Design - 90% 5/31/2003 NA 8/11/2004 
Construction 7/31/2003 NA June 2005 
Planting Fall 2004 NA December 2005 
Mitigation Plan/ As-built Fall 2005 Winter 2006 April 2006 

Year 1 monitoring September 2006 September 2006 November 2006 

Year 2 monitoring Fall 2007 October 2007 December 2007 

Year 3 monitoring Fall 2008 October 2008 November 15, 2008 

Year 4 monitoring Fall 2009 October 2009 November 15, 2009 

Year 5 monitoring Fall 2010 October 2010 November 20, 2010 
Year 5+ monitoring Not scheduled   

 

Table 3.  Project Contact Table  
UT to Billy’s Creek/EEP Project No. 36 

Designer URS Corporation – North Carolina 
1600 Perimeter Park Drive, Suite 400 
Morrisville, NC  27560 

Construction Contractor McQueen Construction Inc. 
619 Patrick Road 
Bahama, NC  27503 

Planting Contractor Carolina Environmental 
PO Box 1905 
Mt. Airy, NC  27030 

Seeding and Matting Contractor Erosion Control Solutions 
5508 Peakton Road 
Raleigh, NC  27604 

Monitoring Year 1 (2006) 
Monitoring Performers 

URS Corporation – North Carolina 
1600 Perimeter Park Drive, Suite 400 
Morrisville, NC  27560 

Monitoring Year 2 - 5 (2007 - 
2010) Monitoring Performers 

SEPI Engineering Group 
1025 Wade Avenue  
Raleigh, NC 27607 
Phillip Todd (919) 789-9977 

Stream Monitoring POC Andy Kiley (919) 573-9914 

Vegetation Monitoring POC Phil Beach (919) 573-9936 

Wetland Monitoring POC N/A 
 
  



 

 

Table 4.  Project Background Table  

UT to Billy’s Creek/EEP Project No. 36 
Project County Franklin County, NC 
Drainage Area 0.22 square miles 
Drainage impervious cover estimate (%)  < 5% 
Stream Order 1 
Physiographic Region Piedmont 
Ecoregion Northern Outer Piedmont (45f) 
Rosgen Classification of As-built E5 
Dominant soil types Chewcala, Altavista 

Reference site ID N/A 
USGS HUC for Project and Reference 03020101 
NCDWQ Sub-basin for Project and 
Reference 

03-03-01 

NCDWQ classification for Project and 
Reference 

WS-IV; NSW 

Any portion of any project segment 303d 
listed? 

no 

Any portion of any project segment 
upstream of a 303d listed segment? 

no 

Reasons for 303d listing or stressor N/A 
% of project easement fenced 100 
% of project easement demarcated with 
bollards (if fencing absent) 

N/A 
 



 

 

 

 

 

 

 

 

 

 

Appendix B 

Visual Assessment Data
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Cross-Section/Photo Point 1: View Upstream (11-10-2010) Cross-Section/Photo Point 2: View Upstream (11-10-2010) 

  

Cross-Section/Photo Point 1: View Downstream (11-10-2010) Cross-Section/Photo Point 2: View Downstream (11-10-2010) 

  

Cross-Section/Photo Point 1: Facing Channel (11-10-2010) Cross-Section/Photo Point 2: Facing Channel (11-10-2010) 
 
  



 

 

  

Cross-Section/Photo Point 3: View Upstream (11-10-2010) Cross-Section/Photo Point 4: View Upstream (11-10-2010) 

  

Cross-Section/Photo Point 3: View Downstream (11-10-2010) Cross-Section/Photo Point 4: View Downstream (11-10-2010) 

  

Cross-Section/Photo point 3: Facing Channel (11-10-2010) Cross-Section/Photo Point 4:Facing Channel (11-10-2010) 
 
  



 

 

  

Photo 1: Vegetation Plot 1 (10-21-2010) Photo 2: Vegetation Plot 2 (10-21-2010) 

  

Photo 3: Vegetation Plot 3 (10-21-2010) Photo 4: Vegetation Plot 4 (10-21-2010) 

 

 

Photo 5: Vegetation Plot 5 (10-21-2010) 
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Vegetation Plot Data
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Table 9: CVS Stem Count Total and Planted by Plot and Species

C
om

m
en

t

Sp
ec

ie
s

C
om

m
on

N
am

e

To
ta

l S
te

m
s

# 
pl

ot
s

av
g#

 s
te

m
s

E3
6-

01
-0

00
1-

ye
ar

:5

E3
6-

01
-0

00
2-

ye
ar

:5

E3
6-

01
-0

00
3-

ye
ar

:5

E3
6-

01
-0

00
4-

ye
ar

:5

E3
6-

01
-0

00
5-

ye
ar

:5

Alnus serrulata hazel alder 2 2 1 1 1
Aronia arbutifolia Red Chokeberry 1 1 1 1
Betula nigra river birch 4 2 2 2 2
Callicarpa americana American beautyberry 1 1 1 1
Carpinus caroliniana American hornbeam 9 2 4.5 8 1
Celtis laevigata sugarberry 2 2 1 1 1
Cephalanthus occidentalis common buttonbush 4 3 1.33 1 1 2
Cornus amomum silky dogwood 6 4 1.5 1 1 3 1
Fraxinus pennsylvanica green ash 4 3 1.33 1 2 1
Juniperus virginiana eastern redcedar 1 1 1 1
Ligustrum sinense Chinese privet 17 3 5.67 7 2 8
Liquidambar styraciflua sweetgum 9 3 3 1 7 1
Liriodendron tulipifera tuliptree 1 1 1 1
Nyssa sylvatica blackgum 1 1 1 1
Pinus taeda loblolly pine 17 3 5.67 3 5 9
Quercus falcata southern red oak 3 2 1.5 1 2
Quercus phellos willow oak 14 5 2.8 2 2 2 2 6
Rhus copallinum flameleaf sumac 10 5 2 1 1 3 3 2
Salix nigra black willow 5 3 1.67 1 3 1
Sambucus canadensis Common Elderberry 4 2 2 1 3
Viburnum dentatum southern arrowwood 3 3 1 1 1 1

TOT: 0 21 21 118 21 9 24 30 18 37



 

 

 

 

 

 

 

 

 

 

Appendix D 

Stream Survey Data 
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Pebble counts were not performed for UT Billy’s Creek during Monitoring Year 5 because it is a 
sandbed stream and the counts would not successfully detect changes in the amounts of fine 
sediments in the channel bed. 

 



 

 

 

 

 

 

 

 

 

 

Appendix E 

Hydrologic Data
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