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EXECUTIVE SUMMARY 

 

The Little White Oak Creek Stream Restoration Site (LWOC) is located in Polk County 

approximately 2.5 miles east/southeast from the Community of Mill Springs along NC 

Highway 9 South, and approximately 0.5 mile northwest from the intersection of NC 

Highway 9 South and US Highway 74.   LWOC is located 0.6 mile north of Exit 167 at the 

intersection of NC Highway 9 and US 74, approximately 78 miles from Charlotte and 47 

miles from Asheville.  LWOC is situated in the Broad River Basin 8-digit cataloging unit of 

03050105 and the 14-digit cataloging unit 03050105030010.  Mulkey, Inc. (Mulkey) 

acquired an easement covering 55.3 acres, which will encompass the streams and associated 

buffers at LWOC (Figure 1). 

 

LWOC is comprised of three main reaches (R1, R2 Upper and R2 Lower) and four 

tributaries (R1A, R2A, R2B and R2D).  Prior to construction, these seven reaches were 

identified and proposed for restoration due to their distinct stream characteristics and 

drainage areas.  The overall drainage area for LWOC is 7,124 acres (11.1 square miles).  

These seven existing reaches totaled approximately 15,487 linear feet (Table 1 and Figure 

2).   

 

The existing conditions at LWOC were a result of cattle use for the past 50 years.  There are 

approximately 200 cattle and horses currently utilizing the pastures.  These livestock have 

never been fenced from any of the stream channels within LWOC.  This continual livestock 

access to the streams has resulted in substantial erosion along the stream banks, incision of 

the channels, channel widening in some areas, and heavy siltation throughout LWOC, as 

well as reduced water quality due to large quantities of fecal matter into the stream system.  

Through information from the property owner, we know that many of the streams at the 

LWOC, particularly the smaller tributaries, were historically maintained through 

channelization, dredging, and clearing of the riparian buffer.   

 

Restoration of the stream channels was accomplished by using Natural Stream Channel 

design methods developed by Rosgen (1996).  The proposed Rosgen channel type for two of 

the tributaries (R2A and R2B) was a C4 channel.  These tributaries were implemented using 

Priority Level I and II methodologies.  The proposed stream classification for the majority of 

the reaches (R1, R1A, R2 Upper, and R2 Lower) was a C5 channel.  A combination of 

Priority Level I and II methods were used to construct these reaches.  The remaining reach 

(R2D) was proposed to be a C6 channel using the same methods previously mentioned. 

   

To restore the riparian and upland buffer communities along LWOC, a variety of plants that 

naturally occur in this physiographic province and within a specific hydrologic setting will 

be used.  These plants will comprise a target community which will emulate the 

Piedmont/Low Mountain Alluvial Forest described by Shafale and Weakley (1990).   

 

A total of 18,290 linear feet of stream channel was restored at LWOC within the 55.3 acre 

conservation easement (Table 1).  Stream restoration activities were accomplished by using 

Priority Level I and II methodologies as defined by Rosgen (1998). 
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The restoration of the stream channels and their adjacent buffers combined with the 

establishment of a fenced conservation easement has provided multiple ecological 

improvements to LWOC.  The primary ecological benefits of these restoration activities 

include improved water quality, soil stabilization, improved aquatic and terrestrial habitat, 

and natural flooding capabilities.    

 

Success criteria for stream mitigation sites are based on guidelines established by the 

USACE, US Environmental Protection Agency (USEPA), NC Wildlife Resources 

Commission (NCWRC) and the NCDWQ (USACE et al., 2003).  These guidelines establish 

criteria for both hydrologic conditions and vegetation survival.  LWOC will follow the 

success criteria set forth by these agencies.   

 

Yearly monitoring reports will serve as the method for determining success at LWOC.  

Monitoring will be performed until success criteria are met up to a period of five years.  

Monitoring is proposed for hydrologic stream stability and vegetation.  The monitoring plan 

will be designed in accordance with Stream Mitigation Guidelines (USACE et al., 2003) and 

as specified by the EEP’s monitoring report requirements (EEP, 2005a).  Results will be 

documented on an annual basis, with the associated reports submitted to EEP as evidence 

that goals are being achieved.   In the event that goals are not being met, Mulkey will 

coordinate with EEP to develop a plan for ameliorating the areas of concern. 
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1.0 Introduction 

 

LWOC lies within two parcels that have historically been used for pasture and forest land.  

Cattle and other land uses over the past 50 years have resulted in substantial degradation to 

the streams and riparian buffers.  In addition, large quantities of fecal matter and several 

dead cattle were observed in the stream channels during the initial site visits.  As a result of 

these land and water quality issues, Mulkey submitted LWOC for the Full Delivery RFP 16-

D06027 to provide 18,200 Stream Mitigation Units (SMUs).  Mulkey was awarded the 

stream restoration contract and began work on the project on May 16, 2007.    

 

1.1  Project Goals and Objectives 

 

The primary goals of LWOC were to improve water quality, to reduce bank erosion, to 

reestablish a floodplain along each of the stream reaches, and to improve the aquatic and 

terrestrial wildlife habitat. 

 

These goals will be met through the following objectives:   

 

• By using natural channel design to restore stable pattern, dimension, and profile for 

18,290 linear feet of stream channel  

• By establishing a conservation easement, which will protect the streams from cattle 

intrusion and future development activities 

• By establishing a floodplain or reconnecting the stream back to its historic 

floodplain, or a combination of both, for each project stream reach 

• By creating or restoring floodplain features such as vernal pools, off channel ponds, 

or riparian wetlands 

• By increasing the amount of aquatic habitat through the addition of rock and wood 

structures 

• By reestablishing native plant communities throughout the conservation easement, 

whereby reintroducing shading, cover areas, and travel corridors. 

 

1.2  Project Location 

 

LWOC is located in Polk County approximately 2.5 miles east/southeast from the 

Community of Mill Springs along NC Highway 9 South, and approximately 0.5 mile 

northwest from the intersection of NC Highway 9 South and US Highway 74 (Figure 1).   

LWOC is situated in the Broad River Basin 8-digit cataloging unit of 03050105 and the 14-

digit cataloging unit 03050105030010.  Mulkey has acquired an easement covering 55.3 

acres, which will encompass the streams and associated buffers at the Site (Figure 2). 

 

1.3   Project Description and Watershed Characterization 

 

The two main streams at LWOC are third order streams, Little White Oak Creek at the north 

end of the Site and South Branch Little White Oak Creek at the south end.  These two 

streams converge at the center of LWOC as Little White Oak Creek to form a fourth order 
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stream.  LWOC also includes one second order unnamed tributary and five first order 

unnamed tributaries.   

 

The headwaters of the Little White Oak Creek are located southeast of Lake Adger and 

north and east of Little White Oak Mountain then flow in an easterly direction through the 

project site. The drainage area of Little White Oak Creek as it enters the project area is 

approximately 3,400 acres (5.3 square miles).  The headwaters of the South Branch Little 

White Oak Creek are located north and east of Fox Mountain and flow east to its confluence 

with Little White Oak Creek.  The drainage area of the South Branch of the Little White 

Oak Creek as it enters the project area is approximately 2,560 acres (4.0 square miles).  The 

overall drainage area of the project is 7,124 acres (11.1 square miles).  

 

It is estimated that 78% of the land cover within the watershed is forest or wetland.  

Although urbanization is dramatically increasing in the area, it is estimated there is currently 

2% of urbanized (impervious) area in the watershed.  The remaining land cover is pasture 

and cultivated cropland.  Due to the increase in development in the adjacent properties 

surrounding LWOC, the property currently encompassing the conservation easement will 

likely be developed in the next decade.    

 

2.0  Post Construction Site Conditions 

 

2.1   Methods 

 

Mulkey utilized natural channel design methods to restore approximately 18,290 linear feet 

of stream channel (Rosgen, 1998).  Restoration of the stream channels was accomplished by 

using Natural Stream Channel design methods developed by Rosgen (1996).  The proposed 

stream classification for the majority of the reaches (R1, R1A, R2 Upper, and R2 Lower) 

was a C5 channel.  A combination of Priority Level I and II methods were used to construct 

these reaches.  The proposed Rosgen channel type for two of the tributaries (R2A and R2B) 

was a C4 channel.  These tributaries were also implemented using Priority Level I and II 

methodologies. The remaining reach (R2D) was proposed to be a C6 channel using the same 

methods previously mentioned. 

 

During construction, modifications are always made to the plans due to various constraints 

including bedrock, vegetation, soil, etc.  The restoration of the reaches proposed installing 

191 rock structures (cross vane, j-hook, and rock vanes), 32 constructed riffles, and 

numerous rootwads throughout the site.   

 

Post construction surveys depicted in Appendix A (Sheets 20 – 33), illustrate the changes to 

the proposed design.  Field changes at the site were typically minor, with most of the 

changes involving the adjustment of benches and grading to protect vegetation at the site.  

Bedrock was encountered in several locations and structures were modified or moved to 

account for its occurrence.  

 

Mulkey conducted monitoring baseline surveys along the entire length of each of the 

restored project stream reaches using total station survey equipment.  These surveys were 
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conducted to establish or to document baseline conditions for the newly restored stream 

channels for future monitoring activities.  As an industry standard, such surveys are also 

used for other purposes such as comparing how a proposed design was actually constructed 

versus what was proposed, including the length of stream actually constructed versus what 

length of stream was proposed by the design.   

 

Streams are typically measured along their thalweg by surveying the representative points 

creating the known, repeating sequence of stream features (i.e., head of riffle, head of run, 

head of pool, max pool, and the head of glide) along with other supplemental points to 

adequately describe the stream’s horizontal geometry (i.e., points on tangents and points on 

curves) or other site specific stream features. Once these points are surveyed, they are then 

typically “connected” via straight line segments when the survey is processed to create the 

drawing describing the alignment of the surveyed stream.  Because a representative number 

of points connected by straight line segments are used to describe a stream alignment that is 

actually a smooth, continuous curve, accepted total station survey practices can only 

approximate, albeit closely, the actual length of a stream.  The more feet of stream that are 

measured using this process, the greater the magnitude or difference between the actual 

stream footage and the measured stream footage, with the measured stream footage being 

shorter than the actual stream footage.  As described above, because of the magnitude of this 

project, the footage of restored stream measured during the monitoring baseline survey was 

less than the footage of stream actually restored.  To clearly demonstrate that at least 18,200 

linear feet of stream were restored within the project easement boundaries, Mulkey 

conducted supplemental measurements of the project stream reaches using additional, more 

accurate techniques.  These techniques included connecting the surveyed thalweg points in 

Microstation using smooth curves instead of straight line segments as well as diligently 

field-measuring the thalweg of the restored stream alignments with a cloth tape.  This 

additional exercise was conducted solely to demonstrate that at least 18,200 linear feet of 

stream were restored at the Little White Oak Creek Stream Restoration Site.  The results of 

these measurements of restored channel are shown in Table 1.  As noted above, the 

alignments created using the results of the monitoring baseline surveys will be used to 

establish baseline stationing for as-built and monitoring documentation and activities. 

 

Major grading and channel construction was completed during the last week of November 

2007.  As-Built Surveys were conducted immediately following the installation of plant 

material.  The following sections describe the conditions of LWOC following construction 

and follow the guidelines for Mitigation Reports (NCEEP, 2005). 

 

2.2  Streams 

 

The stream reaches at LWOC were surveyed utilizing aerial photography and total station 

survey equipment and by following the protocols set forth by the 2003 USACE Stream 

Mitigation guidelines.  Stream data included in this report shall serve as the basis for future 

monitoring reports. 

 

Longitudinal profiles were surveyed along the entire length of all restored reaches.  

Longitudinal profiles were surveyed by identifying each stream feature (riffle, run, pool, or 
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glide) and surveying specific points at each feature.  These specific locations included top of 

bank, bankfull, water’s edge or surface, and thalweg).  A summary of the restored stream 

channel lengths and their proposed Stream Mitigation Units (SMUs) are outlined in Table 1.  

A complete set of As-Built Drawings including a plan view, longitudinal profiles for 

restored channels, and a proposed versus as-built plan view can be found in Appendix A.   

 

2.3 Oxbow Wetlands 

 

Oxbow wetlands were created throughout LWOC where conditions permitted their 

installation.  Most of the oxbow wetlands were created by modifying sections of abandoned 

channel that were left unfilled.  Where feasible, mature vegetation was saved around the 

oxbow wetland areas to provide shading, seed source, as well as woody detritus input.  The 

oxbow wetlands will provide additional floodplain habitat diversity as well as providing 

some additional flood storage.  It is anticipated that the oxbow wetlands will also trap 

sediment, woody debris and seeds during flood flows, thereby providing additional habitat 

benefits.  During wet seasons, some of the oxbow wetlands are expected to catch and hold 

runoff as well as ground water, thus providing a greater diversity of aquatic habitat at the 

site.  These oxbow wetlands are shown on the As-Built Drawings in Appendix A. 

 

Additionally, a treated waste water pipe emanating from the Polk County School property 

along NC 9 now deposits into an oxbow wetland prior to entering Little White Oak Creek.  

This reconfiguration of the outfall pipe area provides retention time for the effluent, 

increased nutrient uptake, and overall water quality improvement.  

   

2.4 Planted Vegetation 

 

All plant material was installed during the months of November and December 2007.  A list 

of vegetation planted within each planting zone can be found in Table 2.  Specific vegetation 

plot information including plot size, species, and species counts can be found in Table 3.  A 

total of 24 vegetation plots were installed in December 2007 to provide long-term 

monitoring of the plant material.  In addition to planted vegetation, great efforts were made 

during construction to save mature riparian vegetation along the restored and abandoned 

stream channels. 

 

3.0 Monitoring Plan 

 

Stream channel monitoring will determine the degree of success a mitigation project has 

achieved in meeting the objectives of providing proper channel function and improved 

aquatic habitat.  Stream monitoring will be performed each year for a 5-year monitoring 

period.  The following sections describe the methods, frequencies, and success criteria for 

preparing a monitoring report for LWOC.  Monitoring guidelines described in this section 

follow the outline described in the “Content, Format, and Data Requirements for EEP 

Monitoring Reports, Version 1.1” dated September 16, 2005.  Success criteria for stream 

mitigation sites are based on guidelines established by the USACE, US Environmental 

Protection Agency (USEPA), NC Wildlife Resources Commission (NCWRC) and the 

NCDWQ (USACE et. al, 2003).  These guidelines establish criteria for both hydrologic 
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conditions and vegetation survival.  LWOC site conditions will be monitored during the 

latter part of the growing season months (August, September, and October) over the 5-year 

monitoring period.  This monitoring period will allow compliance with the RFP#16-D0627 

requirements. 

 

3.1 Dimension 

 

A total of 13 permanent cross sections were established across LWOC to establish baseline 

data for future monitoring reports. Cross section information and photos for the 13 

permanent cross sections can be found in Appendix B and C respectively.   The number of 

cross sections was determined using the sampling rates outlined by the USACE et al. (2003).   

 

These cross sections will be surveyed each year of the 5-year monitoring period.  Specific 

stations for each permanent cross section have been established during the As-Built Surveys 

and should be recreated during the monitoring years.  Cross section stationing always begins 

on the left side of the channel while facing downstream and continues across to the right 

side.  The left side and right sides of the steam channel are marked with a polyvinyl chloride 

(PVC) pipes with a rebar pin inside the PVC.  An aluminum tag identifies the cross section 

number on the left side of the channel.  

 

Dimension measurements should remain consistent from year to year and should fall within 

the proposed design parameter outlined in the restoration plan.  It is expected that minor 

adjustments in dimension will occur such as the development of point bars and the 

subsequent deepening of pool.  As vegetation becomes established and the stream banks are 

stabilized, it is anticipated that the width depth ratios will decrease and that the 

entrenchment ratios will likely increase slightly, both within the normal ranges for C and E 

stream channel types. 

 

3.2 Pattern 

 

Pattern for the constructed channels will be measured using Microstation after completing 

the yearly monitoring surveys.  Three specific measurements will be made for each reach 

including Radius of Curvature, Meander Wavelength, and Belt Width.  These measurements 

will be made along the specified sampling areas for monitoring which correspond directly to 

the longitudinal profiles for each reach.   

 

Pattern measurements should remain consistent from year to year and fall within the 

proposed design parameters outlined in the restoration plan. As vegetation becomes 

established and the stream banks are stabilized, it is anticipated that the sinuosity of the 

streams will adjust, likely becoming more sinuous with time. 

 

3.3   Profile 

 

As a part of the As-built Surveys, longitudinal profiles were conducted for the entire lengths 

of the restored channels (Appendix A).  Longitudinal profiles were surveyed by identifying 

each stream feature (riffle, run, pool, or glide) and surveying specific points at each feature.  
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These specific locations included top of bank, bankfull, water’s edge or surface, and 

thalweg).  The monitoring lengths of each reach were determined using the sampling rates 

outlined by the USACE et al. (2003).  A total of 5,893 linear feet (32%) of all restored 

stream channels will be surveyed during the monitoring period.    

 

Following the sampling rates discussed above, longitudinal profiles should be conducted for 

monitoring as shown below: 

 

R1 – 1,974 Linear Feet Total (Stations 14+00-R1- through 33+74-R1-) 

R1A – 500 Linear Feet Total (Stations 0+00-R1A- through 5+00-R1A-) 

R2 – 2,047 Linear Feet Total (Stations 25+13-R2- through 45+60-R2-) 

R2A – 326 Linear Feet Total (Stations 0+00-R2A- through 3+26-R2A-) 

R2B – 551 Linear Feet Total (Stations 9+35-R2B- through 14+86-R2B-) 

R2D – 495 Linear Feet Total (Stations 2+84-R2D- through 7+79-R2D-)  

 

Longitudinal profiles should remain relatively consistent (stable) from year to year.  Profiles 

should not show aggrading or degrading conditions during the 5-year monitoring period, 

however, minor profile adjustments such as deepening of pools is expected.  Channels 

should be indicative of the proposed Rosgen channel type (Rosgen 1994, 1996). 

 

3.4   Hydrology 

 

Hydrology will be assessed throughout the 5-year monitoring period to determine the 

occurrence of bankfull events at LWOC.  A minimum of two bankfull events must be 

documented within the 5-year monitoring period and these must occur during separate 

monitoring years.  Crest gauges will be used to determine the occurrence of these bankfull 

events.  To further document these events, a rain gauge with a datalogger will be installed at 

the LWOC, so as to obtain on-site precipitation records.  

 

Eight crest gauges were installed across LWOC, with one at each reach and one at the 

confluence of R1 and R2.  Photos of the crest gauges can be found in Appendix D.  These 

gauges will be checked during each visit to LWOC for the entire 5-year monitoring period.  

 

3.5  Vegetation 

 

Planted vegetation will be evaluated using stem counts and vegetation plots.  Mulkey 

installed 24 vegetation plots were installed throughout LWOC to assess the survival of 

planted vegetation (Appendix E).  Plots were installed randomly throughout the site and 

have a total area of approximately 100 square meters.  An iron pipe was installed at each 

plot corner and a polyvinyl chloride (PVC) pipe was installed at the corner specified for 

photo documentation.  A label specifying the plot number is attached to each PVC pipe 

corner.  During the establishment of these plots, stems were identified, counted, and flagged 

on lateral branches.  Specific information regarding each vegetation plot can be found in 

Table 3.  
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Vegetation success at LWOC will be measured by survivability over a five year monitoring 

period.  Survivability will be based on achieving at least 320 stems per acre after three years 

and 260 stems per acre after five years.  Stem counts will be conducted on annual basis to 

calculate survivability.   

 

If during any given year, the planted species are not anticipated to meet final criteria 

established for vegetation; supplemental plantings will be considered.  In the event that this 

occurs, a remedial planting plan will be developed that will achieve the survivability goals 

established for Years 3 and 5.  

 

3.6 Photo Documentation 

 

Photo documentation is essential to monitoring the success of a restoration site because it 

provides a visual assessment of the stream and vegetative conditions.  A total of 11 

permanent reference photo points were installed at the site using rebar and PVC.  Photos 

from these permanent locations can be found Appendix F.  In the event that circumstances 

require, additional photo points may be added during the first year of monitoring to 

adequately depict the site conditions.   

 

3.7 Bed Material 

 

Bed material will be assessed using the Modified Wolman pebble counts.  These pebble 

counts will be conducted each year of the 5-year monitoring period during the specified 

monitoring time frame.  Large reaches including R1 and R2 will be sampled at each 

permanent cross section location from bankfull to bankfull.  These larger reaches should be 

sampled at a rate of 25 counts per cross section (Example – R1 has 4 cross sections which 

will equal 100 counts for the entire reach).  The smaller tributary reaches including R1A, 

R2A, R2B, and R2D should be sampled at a rate of 50 counts per reach.  Sampling on the 

smaller tributaries should be completed from bankfull to bankfull on 3 riffle and 2 pool 

features with 10 counts being collected at each feature specified.  Data collected for each 

reach is presented in Appendix G. 

 

Success criteria for the bed material will be determined at the end of the 5-year monitoring 

period when data can be reviewed and compared to the proposed channel material type.  

Fluctuations in bed material will likely occur during the early years following construction 

and several years may be needed to observe a consistent bed material.  Bed materials should 

ultimately reflect the proposed design conditions for each reach at LWOC.   

 

3.8   BEHI and NBS Assessments 

 

Assessments of BEHI and NBS are currently recommended during monitoring years 3 & 5 

following construction.  Collection and presentation of the BEHI and NBS information 

should follow the format outlined by EEP’s monitoring report guidelines (NCEEP, 2005a).  

Data collected during these years will be compared with pre-construction conditions to 

determine the change in bank erosion hazard indices and sediment export quantities for each 

reach assessed.   
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3.9 Reporting 

 

The monitoring reports will follow the methods outlined by the latest version of the EEP 

Guidance document guidance for monitoring report content, format, and data requirements.  

Monitoring reports will be submitted to the EEP’s designated project representative for 

coordination with the appropriate regulatory agencies on an annual basis.  It is understood 

that the EEP will coordinate any necessary monitoring report submittals with the regulatory 

agencies.  If monitoring reports indicate any deficiencies in achieving the success criteria on 

schedule, a remedial action plan will be included in the annual monitoring reports.  

  

4.0 Maintenance and Contingency Plan 

 

Mulkey will reassess the condition of the stream channels, structures, vegetation, and overall 

bank stability during the next five years of monitoring (2008 - 2012).   In the event, there is 

significant problem or concern at the site, a meeting with EEP will be scheduled to discuss 

the problem.  Mulkey will develop a remediation plan and schedule for addressing the 

particular problem and submit this to EEP for review and comment.  Upon approval, 

Mulkey will initiate the remediation plan through the appropriate means. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix C: 

Cross Section Photographs 

Photo No. 
1 

Date: 
1/30/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 1 on 
Reach R2. 

 

Photo No. 
2 

Date: 
1/30/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 2 on 
Reach R2. 
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Appendix C: 
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Photo No. 
3 

Date: 
1/30/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 3 on 
Reach R2.   

 

Photo No. 
4 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 4 on 
Reach R2.   
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Appendix C: 

Cross Section Photographs 

Photo No. 
5 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 5 on 
Reach R2. 

 

Photo No. 
6 

Date: 
2/13/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 6 on 
Reach R2A.   
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Appendix C: 

Cross Section Photographs 

Photo No. 
7 

Date: 
1/30/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 7 on 
Reach R2B. 

 

Photo No. 
8 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 8 on 
Reach R2D. 
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Appendix C: 

Cross Section Photographs 

Photo No. 
9 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 9 on 
Reach R1.   

 

Photo No. 
10 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 10 on 
Reach R1.   
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Photo No. 
11 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 11 on 
Reach R1.   

 

Photo No. 
12 

Date: 
2/28/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 12 on 
Reach R1.   
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix C: 

Cross Section Photographs 

Photo No. 
13 

Date: 
1/13/08 

Perspective: 
 
Looking left to right 

Description: 
 
Cross Section 13 on 
Reach R1A. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
1 

Date: 
1/30/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 1 on Reach R2 
Upper. 

 

Photo No. 
2 

Date: 
1/30/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 2 on Reach R2 
Upper/R2A. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
3 

Date: 
1/30/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 3 on Reach R2 
Upper. 

 

Photo No. 
4 

Date: 
1/30/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 4 on Reach R2 
Upper. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
5 

Date: 
1/30/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 5 on Reach 
R2B. 

 

Photo No. 
6 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 6 on Reach 
R2B. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
7 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 7 on Reach R2 
Upper. 

 

Photo No. 
8 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 8 on Reach R2 
Upper. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
9 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 9 on Reach R2 
Upper. 

 

Photo No. 
10 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 10 on Reach 
R2 Lower. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
11 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 11 on Reach 
R2 Lower. 

 

Photo No. 
12 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 12 on Reach 
R2D. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
13 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 13 on Reach 
R1. 

 

Photo No. 
14 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 14 on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
15 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 15 on Reach 
R1. 

 

Photo No. 
16 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 16 on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
17 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 17 on Reach 
R1. 

 

Photo No. 
18 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 18 on Reach 
R1A. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
19 

Date: 
1/31/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 19 on Reach 
R1A.  

 

Photo No. 
20 

Date: 
2/28/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 20 on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
21 

Date: 
2/28/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 21 on Reach 
R1. 

 

Photo No. 
22 

Date: 
2/28/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 22 on Reach 
R1 below bridge. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix E: 

Vegetation Plot Photographs 

Photo No. 
23 

Date: 
2/28/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 23 on Reach 
R1. 

 

Photo No. 
24 

Date: 
2/28/08 

Perspective: 
 
Facing downstream, 
right to left diagonal 
view across plot. 

Description: 
 
Veg Plot 24 on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
1 

Date: 
1/30/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 1 located 
on Reach R2 Upper. 

 

Photo No. 
2 

Date: 
1/30/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 2 view 
upstream on Reach R2 
Upper.   
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
3 

Date: 
1/30/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 2 view 
downstream on Reach 
R2A. 

 

Photo No. 
4 

Date: 
1/30/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 2 view 
upstream on Reach 
R2A. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
5 

Date: 
1/31/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 3 view 
downstream on Reach 
R2B. 

 

Photo No. 
6 

Date: 
1/31/08 

Perspective: 
 
Looking left to right 

Description: 
 
Photo Point 3 view 
upstream on Reach 
R2B. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
7 

Date: 
1/31/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 4 view 
downstream on Reach 
R2 Upper. 

 

Photo No. 
8 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 4 view 
upstream on Reach R2 
Upper. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
9 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 4 view 
upstream on Reach R1. 

 

Photo No. 
10 

Date: 
1/31/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 5 view 
downstream on Reach 
R2 Lower. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
11 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 5 view 
upstream on Reach R2 
Lower. 

 

Photo No. 
12 

Date: 
1/31/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 6 view 
downstream on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
13 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 6 view 
upstream on Reach R1. 

 

Photo No. 
14 

Date: 
1/31/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 7 view 
downstream on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
15 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 7 view 
upstream on Reach R1. 

 

Photo No. 
16 

Date: 
1/31/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 8 view 
downstream on Reach 
R1. 

 



 9

 

PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
17 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 8 view 
upstream on Reach R1. 

 

Photo No. 
18 

Date: 
1/31/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 8 view 
upstream on Reach 
R1A. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
19 

Date: 
2/28/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 9 view 
downstream on Reach 
R1. 

 

Photo No. 
20 

Date: 
2/28/08 

Perspective: 
 
Facing across 

Description: 
 
Photo Point 9 view 
across Reach R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
21 

Date: 
2/28/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 9 view 
upstream on Reach R1. 

 

Photo No. 
22 

Date: 
2/28/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 10 view 
downstream on Reach 
R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
23 

Date: 
2/28/08 

Perspective: 
 
Facing across 

Description: 
 
Photo Point 10 view 
across Reach R1. 

 

Photo No. 
24 

Date: 
2/28/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 10 view 
upstream on Reach R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
25 

Date: 
2/28/08 

Perspective: 
 
Facing downstream 

Description: 
 
Photo Point 11 view 
downstream on Reach 
R1. 

 

Photo No. 
26 

Date: 
2/28/08 

Perspective: 
 
Facing across 

Description: 
 
Photo Point 11 view 
across Reach R1. 
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PHOTOGRAPHIC LOG – YEAR 0, 2008 

Client Name: 

EEP 

Project Name: 

Little White Oak Creek Stream Restoration 

Appendix F: 

Reference Photo Points 

Photo No. 
27 

Date: 
2/28/08 

Perspective: 
 
Facing upstream 

Description: 
 
Photo Point 11 view 
upstream on Reach R1. 
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TABLES 



Table 1.  Stream Restoration Summary 
 

Project Number D06027-B (Little White Oak Creek Stream Restoration) 
 

Stream Channel Summary 

Stream 
Reach ID Approach Mitigation 

Type 
Original Channel 

Length (lf) 

Restored 
Channel Length 

(lf)  

Stream Mitigation 
Units (SMU) 

R1 P2 R 6,530 7,543 7,543 

R1A P1/P2 R 906 1,040 1,040 

R2 (Upper 
and Lower) P2 R 5,978 7,107 7,107 

R2A P2 R 287 336 336 

R2B P1/P2 R 1,237 1,474 1,474 

R2D P1/P2 R 549 790 790 

  Totals 15,487 18,290 18,290 

 
 



Scientific Name Common Name
Alnus serrulata Tag alder 

Cornus amomum Silky dogwood 

Salix nigra Black willow 

Sambucus canadensis Elderberry

Betula nigra River birch 

Cephalanthus occidentalis Buttonbush 

Cornus amomum Silky dogwood 

Corylus americana American hazelnut 

Fraxinus americana White ash 

Fraxinus pennsylvanica Green ash

Plantanus occidentalis Sycamore 

Quercus michauxii Swamp chestnut oak 

Quercus nigra Water oak

Quercus phellos Willow oak

Sambucus canadensis Elderberry 

Ulmus americana American elm 

Alnus serrulata Tag alder 

Betula nigra River birch 

Cephalanthus occidentalis Buttonbush

Cornus amomum Silky dogwood 

Fraxinus americana White ash

Sambucus canadensis Elderberry 

Cornus florida Flowering dogwood 

Diospyros virginiana Persimmon 

Juglans nigra Black walnut 

Pinus echinata Shortleaf pine 

Pinus strobus Eastern white pine 

Pinus virginiana Virginia Pine 

Prunus serotina Black cherry

Quercus alba White oak 

Quercus falcata Southern red oak 

32.50

Recommended Plant SpeciesPlanting Zone Zone Description

Stream Banks1

Acres

5.26

Table 2. Designed Vegetative Communities 

Project Number D06027-B (Little White Oak Creek Stream Restoration)

Upland Buffer4

2 Riparian Buffer

3 Wetland Pockets/Oxbows

14.30

0.35
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Table 3.  Vegetation Sampling Plot Information. 
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Table 3 contd.  Vegetation Sampling Plot Information. 
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