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1.0   Executive Summary/Project Abstract 
 

1.1   Project Goals and Objectives 
 
The goal of the restoration project is to improve the water quality and biological habitat of 
the site’s streams, wetlands, and riparian buffers through the following: 
 
-Restoration (pattern, dimension, and profile) of unstable streams using natural channel 
design techniques 
-Re-establishment of riparian buffers (Kimley-Horn, 2008) 
-Enhancement of aquatic and terrestrial habitats 
-Reduction in nutrient and sediment loading into stream  
 

1.2   Vegetation Condition and Comparison 
 
Vegetation Plots 1, 2, and 3 are located in a planned low-height planting zone.  Vegetation 
Plots 1, 2, and 3 were abandoned.  Three new Vegetation Plots (7, 8, and 9) were added to 
the project outside of the planned low-height planting zone.  The location of Vegetation Plots 
7, 8, and 9 are depicted on the Consolidated Current Conditions Plan View Appendix A.  
The 2012 Monitoring Year 5 data was summarized by Carolina Vegetation Survey and was 
not manipulated for presentation within Table 7 - Stem Count Total and Planted by Plot 
Species Appendix C. 
 
Current stem counts were calculated using vegetation plot monitoring data.  Final stem count 
criteria are 320 trees per acre at the end of the five (5) year monitoring for Randleman 
Buffers and 260 trees per acre at the end of the five (5) year monitoring for stream mitigation 
units.  As for Monitoring Year 5, UT to Sandy Creek had 6 vegetation plots encompassing 
0.15 acres, containing a total of 83 planted stems excluding live stakes.  When examining 
total stems (to include planted stems and volunteer stems) within all 6 vegetation plots, there 
were a total of 140 stems.  In total, the 6 vegetation plots yielded a density of 560 planted 
trees per acre excluding live stakes.  When examining the density total of all trees within all 6 
vegetation plots, there was a density of 945 planted trees including volunteer trees.  These 
density totals exceed the requirements by 10% for both planted trees per acre excluding live 
stakes and planted trees including volunteer trees.  With regard to each individual vegetation 
plot, vegetation plots 4, 6, 7, 8, and 9 exceeded the requirements by 10% when examining 
planted stems excluding live stakes and when examining planted stems including volunteer 
stems.  Vegetation plot 5 failed to meet the stem count requirement criteria for Randleman 
Buffers and stream mitigation units.   
 
Exotic/invasive species were observed at the site. The following invasive species were 
observed at the site: Chinese privet (Ligustrum sinense) and cattail (Typha latifolia). There 
are nineteen (19) areas in which exotic/invasive species were observed totaling 
approximately 0.47 acres in size and are approximately 4.63% of the easement acreage. The 
extent of exotic/invasive species is depicted in the Consolidated Current Condition Plan 
View Appendix A.   
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During the previous monitoring period there were six (6) areas, totaling approximately 1.19 
acres in size, which were determined to be low stem density areas.  EEP prescribed 
supplemental plantings for these six (6) low stem density areas and conducted planting 
operations on March 8, 2012.  The areas which received supplemental plantings are depicted 
in the Consolidated Current Condition Plan View Appendix A.    There were a total of 200 
containerized stems planted and consisted of the following species: cherrybark oak (Quercus 
pagoda, 25 stems), green ash (Fraxinus pennsylvanica, 50 stems), red maple (Acer rubrum, 
50 stems), shumard oak (Quercus shumardii, 25 stems), and sycamore (Platanus 
occidentalis, 50 stems).   
 

1.3   Stream Stability/Condition and Comparison 
 
Overall, the stream system appears stable and is not migrating toward lateral or vertical 
instability.  Based on the prior year comparison using longitudinal profile data, it appears that 
minor systemic aggradation has occurred throughout the reach, although this condition does 
not appear to pose an imminent threat to the overall stability of the system.   
 
The primary concern at UT to Sandy Creek is the sporadic flow conditions observed in the 
channel in past monitoring years although flow was observed during the 2012 Monitoring 
Year 5 field investigation. The stream was dry during previous site visits during the month of 
August. Flowing water in the stream channel has been observed approximately half of the 
time the site has been monitored. To document bankfull events a crest gage is located 
approximately 50 feet upstream of cross-section 4 and is depicted in the Consolidated 
Current Condition Plan View Appendix A.  Evidence of a bankfull event was observed this 
monitoring year on September 20, 2012.  There have been a total of 3 cumulative bankfull 
events recorded for this project during the five (5) year monitoring period. 
 

1.4   Wetland Conditions and Performance  
 
No wetlands are being monitored for mitigation credits at this project site. 
 

1.5   Monitoring Plan View  
 
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 the EEP website.  All raw data supporting the tables and figures 
in the appendices is available from EEP upon request.   
 
2.0   Methodology 
 
All monitoring methodologies follow the most current templates and guidelines provided by 
EEP (EEP, 2006; EEP, 2009). Photographs were taken at high resolution using an Olympus 
FE-115 5.0 megapixel digital camera. GPS location information was collected using a 
Trimble Geo XT handheld mapping grade GPS unit. Stream and vegetation problem areas 
were noted in the field on As-Built Plan Sheets.  
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The methods used to generate the data in this report are standard fluvial geomorphology 
techniques as described in Applied River Morphology (Rosgen, 1996) and related 
publications from US Forest Service and the interagency Stream Mitigation Guidelines 
(USACE, 2003).  
 
Vegetation monitoring methods followed the 2008, Version 4.2 CVS-EEP Protocol for 
Recording Vegetation (Lee et. al., 2008). Vegetation plot photographs were collected for 
each vegetation plot. Vegetation monitoring plots were re-marked in the field by replacing all 
old flagging with new orange flagging. Monitoring taxonomy follows Flora of the Carolinas, 
Virginia, Georgia, and Surrounding Areas (Weakley, 2007). Stem height was measured with 
a folding one-meter rule. Diameter at breast height and decimeter height were measured with 
calipers. 
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PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T PnoLS P-all T
Acer rubrum red maple Tree 2 1 1 3
Aronia arbutifolia Red Chokeberry Shrub 1 1 1
Baccharis halimifolia eastern baccharis Shrub
Betula nigra river birch Tree 4 4 6 11 11 11 4 4 4
Carpinus caroliniana American hornbeam Tree 1 1 1 1 1 1
Carya hickory Tree
Carya ovata shagbark hickory Tree 2
Celtis laevigata sugarberry Tree
Cornus dogwood Shrub or Tree
Cornus amomum silky dogwood Shrub 10 10 14
Cornus florida flowering dogwood Tree 1 1 1
Cornus sericea ssp. sericea redosier dogwood 1 1 1
Fraxinus pennsylvanica green ash Tree 4 4 8 2 5 5 5
Hamamelis virginiana American witchhazel Tree 4 4 4 1 1 1 4 4 12
Juglans nigra black walnut Tree 1 1 1
Juniperus juniper
Lindera benzoin northern spicebush Shrub
Liquidambar sweetgum Tree
Liquidambar styraciflua sweetgum Tree 6 3 2
Mimosa sensitive plant Exotic
Nyssa sylvatica blackgum Tree 1 1 1
Pinus taeda loblolly pine Tree 2
Prunus serotina black cherry Tree 1 1 3 2 1 1 3 1 1 1
Quercus oak Tree 1 1 1
Quercus nigra water oak Tree 1 1 1
Quercus phellos willow oak Tree 1 1 1 1 1 1
Quercus rubra northern red oak Tree 1 1 1
Rhus copallinum flameleaf sumac shrub 2
Unknown Shrub or Tree
Viburnum dentatum southern arrowwood Shrub 4 4 4

18 18 30 6 6 12 9 9 19 15 15 22 19 19 31

6 6 7 3 3 5 3 3 5 5 5 7 9 9 11
728.43 728.43 1214.1 242.81 242.81 485.62 364.22 364.22 768.9 607.03 607.03 890.31 768.9 768.9 1254.5

Notes:

Color for Density
Exceeds requirements by 10%
Exceeds requirements, but by less than 10%
Fails to meet requirements, by less than 10%
Fails to meet requirements by more than 10%

1
0.02

1
0.02

Stems per ACRE

1
0.02

1
0.02

1
0.02

d) PnoLS = Planted Excluding Live Stakes; P-all = All Planted Stems; T = Total Planted and Volunteer Stems

Table 7. Stem Count Total and Planted by Plot Species
UT to Sandy Creek Restoration Project/EEP Project ID: 403

Page 1

a) Data presented in table was provided to EcoEngineering from the Carolina Vegetation Survey.  Data was not manipulated by EcoEngineering.  Formatting of table was performed by EcoEngineering.  

Scientific Name Common Name Species Type
E403-01-VP4 E403-01-VP5

Current Plot Data (MY5 2012)

b) Vegetation Plots 1, 2, and 3 are located in a planned low-height planting zone.  Vegetation Plots 1, 2, and 3 were abandoned.  Three new Vegetation Plots (7, 8, and 9) were added to the project for sampling outside of the planned low-height planting zone.  The location of 
Vegetation Plots 7, 8, and 9 are depicted on the Consolidated Current Conditions Plan View.

c) An Acer rubrum was surveyed during 2008 monitoring season even though it is not a species listed as being planted.  Although acer rubrum is a volunteer stem, it was determined that this specific stem would continued to be monitored in the proceeding monitoring years.

E403-01-VP6 E403-allen-VP7 E403-allen-VP8

Stem count
size (ares)

size (ACRES)
Species count

e) Cells highlighted in VIOLET indicate the presence of volunteers.



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 rubrum red maple Tree 6 1 1 11 1 1 3 1 1 3 1 1 3 1 1 1
Aronia arbutifolia Red Chokeberry Shrub 1 1 1 1 1 1
Baccharis halimifolia eastern baccharis Shrub 1
Betula nigra river birch Tree 19 19 21 19 19 20 4 4 4 4 4 4 3 3 3
Carpinus caroliniana American hornbeam Tree 2 2 2 3 3 3
Carya hickory Tree 12 12 12 12 12 12 13 13 14
Carya ovata shagbark hickory Tree 2 2 2 2 2 2 2 2 2 2
Celtis laevigata sugarberry Tree 1 1 1
Cornus dogwood Shrub or Tree 1 1 1 1 1 1 10 10 12 18 18 24 19 19 25 14 14 14
Cornus amomum silky dogwood Shrub 10 10 14 1 1 1
Cornus florida flowering dogwood Tree 1 1 1 1 1 1
Cornus sericea ssp. sericea redosier dogwood 1 1 1 11 11 14 17 17 25 11 11 11 14 14 14
Fraxinus pennsylvanica green ash Tree 9 9 15 10 10 15 7 7 7 7 7 7 3 3 3
Hamamelis virginiana American witchhazel Tree 9 9 17 1 1 1 1 1 1 1 1 1 1 1 1
Juglans nigra black walnut Tree 1 1 1 1 1 1
Juniperus juniper 1 1 1 1 1 1 1 1 1 1 1 1
Lindera benzoin northern spicebush Shrub 1
Liquidambar sweetgum Tree 35
Liquidambar styraciflua sweetgum Tree 2 13 1 1 1 1 1 1
Mimosa sensitive plant Exotic 1
Nyssa sylvatica blackgum Tree 1 1 1 5 5 6 1 1 1 1 1 1
Pinus taeda loblolly pine Tree 2 1 1 1
Prunus serotina black cherry Tree 1 1 1 4 4 10 2 2 2
Quercus oak Tree 1 1 1 2 2 2 3 3 3 3 3 3 1 1 1
Quercus nigra water oak Tree 1 1 1 2 2 2
Quercus phellos willow oak Tree 2 2 2
Quercus rubra northern red oak Tree 1 1 1
Rhus copallinum flameleaf sumac shrub 2 4 2 1
Unknown Shrub or Tree 1
Viburnum dentatum southern arrowwood Shrub 4 4 4 5 5 5 10 10 10 9 9 9 7 7 7

16 16 26 83 83 140 88 88 106 65 65 83 59 59 104 48 48 48

5 5 8 20 20 24 18 18 21 11 11 12 11 11 14 11 11 11
647.5 647.5 1052.2 559.82 559.82 944.27 593.54 593.54 714.94 438.41 438.41 559.82 397.94 397.94 701.46 323.75 323.75 323.75

Notes:

Color for Density
Exceeds requirements by 10%
Exceeds requirements, but by less than 10%
Fails to meet requirements, by less than 10%

Species count
Stems per ACRE

Fails to meet requirements by more than 10%

e) Cells highlighted in VIOLET indicate the presence of volunteers.

b) Vegetation Plots 1, 2, and 3 are located in a planned low-height planting zone.  Vegetation Plots 1, 2, and 3 were abandoned.  Three new Vegetation Plots (7, 8, and 9) were added to the project for sampling outside of the planned low-height planting zone.  The location of Vegetation Plots 7, 8, and 9 are depicted on 
the Consolidated Current Conditions Plan View.  

Scientific Name Common Name Species Type

Stem count
size (ares)

size (ACRES)

E403-allen-VP9
Annual Means

MY5 (2012) MY4 (2011) MY3 (2010) MY2 (2009) MY1 (2008)

Current Plot Data   
(MY5 2012)

6
0.15

6
0.15

1
0.02

6
0.15

c) An Acer rubrum was surveyed during 2008 monitoring season even though it is not a species listed as being planted.  Although acer rubrum is a volunteer stem, it was determined that this specific stem would continued to be monitored in the proceeding monitoring years.

d) PnoLS = Planted Excluding Live Stakes; P-all = All Planted Stems; T = Total Planted and Volunteer Stems

Table 7. Stem Count Total and Planted by Plot Species
UT to Sandy Creek Restoration Project/EEP Project ID: 403

Page 2

a) Data presented in table was provided to EcoEngineering from the Carolina Vegetation Survey.  Data was not manipulated by EcoEngineering.  Formatting of table was performed by EcoEngineering.  

6
0.15

6
0.15
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Note: Due to slight differences in thalweg length, longitudinal profile was adjusted horizontally.  Elevation data was not changed. Year-5 water surface was sporadic due to low / absent flow; 
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