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IRTR PROCESS SUMMARY 
 

The NCIRT Review comments and intent to approve letter for the 601 East Mitigation 
Site dated January 6, 2014 is included in the following pages to document the IRT 
Review process for this project. The following is a list of revisions that have been made 
to the Mitigation Plan in response to these comments: 
 

1. The on-site sediment loss/bank erosion has been quantified for the recent 
degradation in the upper project reach in Section 7.2.1, page 40. 

2. Performance information has been added to the document addressing on site 
sediment reduction Section 9.0, Page 49. 

3. Dense planting of shrubs outside and around the BMP’s on the ephemeral 
section of Reach 1a was added in the document Section 7.2.1, Page 40. 

4. The performance standards wording was changed in Section 9, Page 49 to 
reflect the NCEEP Monitoring Requirements and Performance Standards for 
Stream and Wetland Mitigation Dated November 7, 2011. (Section IV C.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
WILMINGTON DISTRICT, CORPS OF ENGINEERS 

69 DARLINGTON AVENUE 
WILMINGTON, NORTH CAROLINA 28403-1343 

21 January, 2014 

Regulatory Division 

Re: NCIRT Review and USACE Approval of the 601 East Draft Mitigation Plan; SAW 2013-00265; 
EEP IMS # 95756 

Mr. Tim Baumgartner 
North Carolina Ecosystem Enhancement Program 
1652 Mail Service Center 
Raleigh, NC 27699-1652 

Dear Mr. Baumgartner: 

The purpose of this letter is to provide the North Carolina Ecosystem Enhancement Program 
(NCEEP) with all comments generated by the North Carolina Interagency Review Team (NCIRT) 
during the 30-day comment period for the 601 East Draft Mitigation Plan, which closed on 3 January, 
2014. These comments are attached for your review. 

Based on our review of these comments, we have determined that no major concerns have been 
identified with the Draft Mitigation Plan. However, the minor issues with the Draft as discussed in the 
attached comment memo must be addressed in the Final Mitigation Plan. 

The Final Mitigation Plan is to be submitted with the Preconstruction Notification (PCN) Application 
for Nationwide permit approval of the project along with a copy of this letter and a summation of the 
addressed comments. If it is determined that the project does not require a Department of the Army 
permit, you must still provide a copy of the Final Mitigation Plan, along with a copy of this letter, to the 
appropriate USACE field office at least 30 days in advance of beginning construction of the project. 
Please note that this approval does not preclude the inclusion of permit conditions in the permit 
authorization for the project, particularly if issues mentioned above are not satisfactorily addressed. 
Additionally, this letter provides initial approval for the Mitigation Plan, but this does not guarantee that 
tlie project will generate the requested amount of mitigation credit. As you are aware, unforeseen issues 
may arise during construction or monitoring of the project that may require maintenance or 
reconstruction that may lead to reduced credit. 



Thank you for your attention to this matter, and i f you have any questions regarding this letter, 
the mitigation plan review process, or the requirements of the Mitigation Rule, please call me at 919-
846-2564. 

Sincerely, 
DfgKally signed by 

CRUMBLEVTYLERAUTR 

YIO07SO9975 

Dale: 2014.01^1 

09:13:10-05 •Off 

Tyler Crumbley 
Regulatory Specialist 

Enclosures 

Electronic Copies Furnished: 

NCIRT Distribution List 
CESAW-RG/H. Wicker 
CESAW-RG-A/S. Kichefski 
NCEEP/P. Wiesner 



REPLY TO 
ATTENTION OF: 

DEPARTMENT OF THE ARMY 
WILMINGTON DISTRICT, CORPS OF ENGINEERS 

69 DARLINGTON AVENUE 
WILMINGTON. NORTH CAROLINA 28403-1343 

CESAW-RG/Crumbley 6 January, 2014 

MEMORANDUM FOR RECORD 

SUBJECT: 601 East- NCIRT Comments During 30-day Mitigation Plan Review 

PURPOSE: The comments listed below were posted to the NCEEP Mitigation Plan Review Portal 
during the 30-day comment period in accordance with Section 332.8(g) of the 2008 Mitigation 
Rule. 

NCEEP Project Name: 601 East Stream Restoration Project, Union County, NC 

USACE AID#: SAW-2013-00265 
NCEEP #: 95756 

30-Day Comment Deadline: 3 January, 2014 

1. Eric Kuiz, NCDWR, 19 December. 2013: 

• As stated for previous projects, DWR continues to have concerns regarding restoration, 
particularly PI restoration, on incised intermittent channels (project proposes 350 LF of 
PI on Reach la). Our concern remains that constructing an offline channel at a higher 
elevation can sometimes result in removing the groundwater discharge altogether, 
converting a jurisdictional intermittent channel into a non-jurisdictional ephemera! 
feature. It should be noted that credit loss (and the potential need for compensatory 
mitigation) could result if the proposed work results in the conversion of an intermittent 
stream to an ephemeral feature. DWR wants to ensure the written record for this 
project includes our concern. 

2. T. Crumblev, USACE, 2 January, 2014: 

The District concurs with the comment provided by NCDWR with regard to Priority 1 
restoration on incised intermittent channels. During the field meeting on 29 January, 
2013 several issues with the project were discussed: 



a. There was concern from NGRT on disconnecting the intermittent section of Reach 
la (above cross-section #1) from the groundwater source. It was stated that credits 
will not be generated on reaches that have been converted from intermittent to 
ephemeral. 

b. It was suggested by the NCIRT to quantify the on-site sediment loss/bank erosion 
prior to restoration and potentially tie a performance standard to incorporate on-
site reduction versus watershed input, 

c. USFWS suggested planting dense shrubs along with trees on the outside/around the 
BMP on ephemeral section of Reach la to prevent additional rill or gully formation. 
Specifically utilizing species that will attenuate sediment. 

d. USFWS also suggested that a neotropical migrant bird study be conducted prior to 
construction. 

A brief discussion on impacts to existing wetlands is presented in the Draft plan, but any 
impacts (eg. filling, draining, converting) to current waters of the U.S. (streams, 
wetlands and open waters) must be accounted for and discussed in the Pre-
Construction Notification (PCN) and the loss or conversion of those waters must be 
replaced on-site, (the conversion of ponds to stream is considered an impact, but the 
functional uplift provided allows for this conversion to be conducted under NWP 27. 
These impacts do, however need to be accounted for in the PCN). 
Section 9, pg. 46. Performance Standards: Should reference the "Ecosystem 
Enhancement Program Monitoring Requirements and Performance Standards for 
Stream and Wetland Mitigation" Dated November 7, 2011. (Section IV C) *AII 
monitoring and performance standard requirements need to comply with this 
EEP/District guidance unless the project was instituted prior to the release of this 
guidance* 

Digitally signed by 
^ , CRUMBLEY.TYLER.AUT 

"TyU^. (!JL-«»̂  RY.1007509975 
T Date: 2014.01.21 

/S/ 09:13:34-OS'OO' 

Tyler Crumbley 
Regulatory Specialist, 
Regulatory Division 



Environmental Banc & Exchange 
Capital * Experience • Expertise 

January 13, 2014 

Paul Wiesner, Western Program Manager 
NC Ecosystem Enhancement Program 
5 Ravenscroft Drive, Suite 102 
Asheville. NC 28801 

Reference: Response to 601 East-NCIRT Comments During 30-day Mitigation Plan Review 
Draft Mitigation Plan and Preliminary Plan Set for the 
601 East Stream Restoration Project 
Yadkin River Basin - CU#03040105-Union County 
NCEEP Project ID No. 95756 
Contract #004925 

Dear Mr. Wiesner: 
Please find attached the responses to comments received for the above referenced project. The 
following responses are listed in the order of the comments received. 

1. Eric Kulz, NCDWR, 19, December, 2013: 
R: It is understood that credits will not be generated on reaches that have been converted from 
intermittent to ephemeral. Only the upper portion of Reach la will be restored above the present 
ground elevation. A series of 5 basins have been designed above Reach la. These basins will 
function to trap sediment as well as to provide groundwater recharge areas as the water is stored 
and allowed to drain into the soils below. We expect Reach la to remain intermittent. 

10055 Red Run Boulevard 

Suite 130 

Owings Mills,MD 21117 

p 410.356.5159 

p 888.781.7075 

f 410.356.5822 

909 Capability Drtve 

Suite 3100 

Raleigh, NC 27606 

p 919.829.9909 

f 919.829.9913 

1307 Broad Street 

Camden, SC 29020 

p 803.432.4890 

f 410.356.5822 

137Vi East Main Street 

Suite 210 

Oak Hill, WV 25901 

p 304.465.4300 

f 304.465.4302 

1724 East Boulevard 

Suite 202 

Charlotte, NC 28203 

p 704.334.1208 

f 919.829.9913 

www.ebxusa.com 

2. T. Crumbley, USAGE, 2 January, 2014: 

a R: See response 1 above. 

b R:The on-site sediment loss/bank erosion has been quantified as follows: 
Based on surveyed cross sections of the incised channel and an assumed pre-degradation top 
of bank elevation a sediment loss volume of 167 tons was estimated to have occurred along 
335 feet of channel length between 2008 and 2010 at the top of the stream. A series of five (5) 
stormwater BMP basins have been designed throughout the ephemeral channel reach to detain 
future sediment moving through the system. The basins have a total capacity to hold 206 tons 
of sediment. After the initial degradation within this area between 2008 and 2011 occurred, 
significant sediment loss was not observed in 2012 or 2013. It is anticipated that the due to the 
continued farming of the land outside of the conservation easement that the draws to the south 
and east of the restoration project will continue to introduce excess sediment to the stream. It 
is not anticipated that the sediment loss will be as significant as the degradation that occurred 
between 2008 and 2010 due to the observations that were made in 2012 and 2013. The 
designed basins have ample storage capacity to capture sediment and provide ground water 
recharge as water is stored and allowed to drain into the soils below upstream of the 
intermittent channel. This change was added to the mitigation plan Section 7.2.1, Page 40. 



The tributaries outside of the conservation easement will be observed yearly and the monitoring 
report will document the function of the upstream basins in capturing excess sediment produced 
by observed degradation. The reconstructed stream efficiency for sediment transport will be 
documented annually through the visual assessment. A specific performance standard will not be 
added. This change was noted in the mitigation plan Section 9.0, Page 49. 

c R: A dense planting of shrubs along with trees on the outside and around the BMP's on the 
ephemeral section of Reach la will be provided. Shrubs will be used to attenuate sediment. This 
change was noted in the mitigation plan Section 7.2.1 Page 40. 

d R: The existing nesting habitat, which consists of primarily privet, will be removed this winter 
prior to spring. As such, there will no nesting habitat in the construction zone. Further, there will 
remain extensive habitat along the relic stream channel as well as the riparian buffer along Lanes 
Creek. 

Impacts to existing wetlands: 
R: It is understood that the conversion of wetlands will be reported in the PCN. It is anticipated 
with that raising the stream channel and restoration to the relic channel will create/restore 
additional wetlands throughout the length of the project. As such, there will not only be a gain of 
wetlands, but a functional uplift to the entire system. 

Section 9, pg 49. Performance Standards: 

R: The performance standards wording in this section has been added as requested. 

Please call me if you have any questions. 

Thanks, 
/I 

David Godley 
Senior Project Manger 
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EXECUTIVE SUMMARY 
Environmental Banc & Exchange (EBX) proposes to restore and enhance Tanyard 
Branch an unstable stream in Union County. The 601 East Stream Restoration Site is 
located approximately 1,500 feet east of the intersection of Pageland Highway and 
Landsford Road at the latitude 34° 50’ 21.62” N and longitude 80° 25’ 32.26” W. The 
conservation easement consists of 12.78 acres of existing agricultural land currently in 
crop production surrounding Tanyard Branch an unstable stream. This mitigation plan 
describes the details, methods and protocols proposed to generate approximately 3,680 
stream mitigation credits, which includes approximately 215 linear feet of ephemeral 
channel with buffer restoration and best management practices to filter sediment; 2,892 
linear feet of Priority I restoration; 480 linear feet of Priority 3 restoration; and 400 linear 
feet of Stream Enhancement Level I. 
 

General Site Conditions 
The historic land use at the project site has consisted primarily of agricultural row crops. 
Additional land use practices, including the maintenance and removal of riparian 
vegetation and the relocating, dredging, and straightening of Tanyard Branch have 
contributed to unstable channel characteristics and degraded water quality.  
Current conditions at the 601 East Stream Restoration Site contains incised channels 
with unstable banks and a small to no riparian buffer. Just south of Landsford Road the 
stream has been impacted by the presence of invasive exotic plants. The uppermost 
reach of Tanyard Branch is in a confined valley with a steep slope. Recent improvement 
on Pageland Highway (US 601) has caused significant degradation of the ephemeral 
and intermittent segments of the stream in recent years. The lower segment of the 
project is separated by 1,100 feet of stream that is located in a substantially wooded 
buffer not included in the proposed project. The lower reach consists of a straightened 
channel that has been diverted from its original location within the floodplain.  
 

Restoration Concept 
The stream restoration proposed for this project has been selected to minimize the 
impact on adjacent land. The stream has been designed to incorporate enhancement 
practices where it is beneficial to the stream. Where restoration was determined to be 
warranted, consideration was given to which reaches could best be served by 
maintaining as much of the existing channel pattern as possible. The ephemeral 
channel has been designed with protective buffers and BMPs to trap incoming excess 
sediment within the channel to aid in stabilizing the upper most reach of the project and 
address existing stressors. Tanyard Branch has been designed with two reaches in both 
the upper and lower parts of the project. The top of the upper reach from the ephemeral 
channel to the existing woods at the spring house has been designed as a Type B4 
stream. Below the woods to Landsford Road the stream has been designed as a Type 
C4. The lower reach has been designed as a Type C4 from the wood line for a distance 
of approximately 1078 feet. The last 480 feet of the stream has been designed as a 
Priority 3 restoration, Type B4, to transition the stream through a deeply incised reach to 
Lanes Creek.  
 
The restoration reaches will include the installation of rock, brush, and wood structures. 
Brush toe structures will be installed within the perennial stream on selected meander 
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bends to provide bank stability and aquatic habitat. Constructed riffles will be used for 
grade control to prevent head cut formation. Log vanes with rootwads will be installed in 
two meander bends in the lower reach to direct the flow away from the outside of the 
bend and provide toe and bank protection. On-site material including brush, logs, and 
bed material will be used to the maximum extent possible. In-stream structures will be 
designed to improve aquatic habitat.    
 
This mitigation plan has been written in conformance with the requirements of the 
following: 
Federal rule for compensatory mitigation project sites as described in the Federal 
Register Title 33 Navigation and Navigable Waters Volume 3 Chapter 2 Section § 332.8 
paragraphs (c)(3) through (c)(14). 
NCDENR Ecosystem Enhancement Program In-Lieu Fee Instrument signed and dated 
July 28, 2010 
 
These documents govern NCEEP operations and procedures for the delivery of 
compensatory mitigation. 
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1.0 RESTORATION PROJECT GOALS AND OBJECTIVES 
 
The North Carolina Ecosystem Enhancement Program (NCEEP) develops River Basin 
Restoration Priorities (RBRP) to guide its restoration activities within each of the state’s 
54 cataloging units. RBRP delineate specific watersheds that exhibit both the need and 
opportunity for wetland, stream, and riparian buffer restoration. These watersheds are 
called Targeted Local Watersheds (TLWs) and receive priority for NCEEP planning and 
restoration project funds.  
 
The 2003 Yadkin Pee-Dee River Basin Watershed Restoration Plan first identified HUC 
03040105081010 (Upper Lanes Creek) as a TLW 
(http://www.nceep.net/services/restplans/yadkinpeedee%202003.pdf) and was 
subsequently updated in 2009 
(http://www/nceep.net/services/restplans/Yadkin_Pee_Dee_RBRP_2009_Final .pdf). In 
2009 the watershed was characterized by 2 percent impervious surface, 53 percent 
non-forested buffer, and 44 percent agriculture area with 9 percent of the streams listed 
as impaired for Aquatic Life by the North Carolina Division of Water Quality (NCDWQ). 
The 2009 Yadkin Pee-Dee RBRP identified agricultural practices and development 
impacts as potential stressors within the TLW. The 601 East Stream Restoration Site 
(hereafter referred to as the “Site”) was identified as a stream restoration opportunity to 
improve water quality and habitat within the Upper Lane’s Creek TLW. 
 
The project goals address the stressors identified in the TLW and include the following: 

1. Reduce water quality stressors originating in and around the project area 
affecting the project reaches and downstream watercourses, which includes 
populations of the Savannah Lilliput (Toxolasma pullus) and the Carolina 
Creekshell (Vilosa vaughiana), both listed species of concern. Specifically, this 
will involve:  

a. Reducing turbidity and sediment loading 

b. Input reductions of nutrients and crop protection chemicals 

c. Improving thermoregulation 

2. Improving aquatic habitat quality and diversity within the project reaches  

3. Improving recruitment of instream fine organic matter (FOM) in the near term 
and both FOM and large wood in the long term 

4. Improving terrestrial habitat diversity and quality in the vicinity of project reaches  

5. Establishing habitat continuity between the reach headwaters and Lanes Creek 

6. Improving flood flow attenuation and floodplain interaction 
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The project goals will be addressed through the following project objectives: 

Relative Support of Stated Goals Objectives 

High Mod Low 

Restore or enhance reach pattern, dimension, and 
profile 

6,2  3 

Stabilize eroding stream banks 1,2   

Install stream structures to maintain grad and 
improve bedform complexity 

2,6 3  

Implement BMP detention devices on lateral 
agricultural drainages 

6 1  

Install a diverse, native riparian buffer 1-5 6  

Remove invasive and/or exotic plant species 4 5  

Secure a protective conservation easement and 
establish fencing as needed 

1-6   
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2.0 SITE SELECTION 
 

2.1 Directions to Site 
The 601 East Stream Restoration Site is located approximately 10 miles southeast of 
Monroe and 0.25 miles east of the intersection of Pageland Highway (US 601) and 
Landsford Road (NC 1005) in Union County, North Carolina. From Charlotte take US-74 
E towards Monroe. After approximately 25 miles turn right onto US 601 S/Pageland 
Hwy, continue on US 601 S for approximately 10 miles then make a slight right onto 
Landsford Road (NC 1005). The Site is located at the crossing of Landsford Road and 
Tanyard Branch at latitude 34° 50’ 21.62” N and longitude 80° 25’ 32.26” W. 
 

2.2 Site Selection 

2.2.1 Description 
The project stream on the property is named Tanyard Branch which is a tributary to 
Lanes Creek. The Site is located on predominately agricultural land. The upper reach of 
the project is a first order stream. The lower reach of the project begins at the junction of 
two tributaries. The landowner to the northeast of the lower reach utilizes his land for 
livestock grazing. The livestock on this property is contained by fencing and does not 
have access to Tanyard Branch.   
 
Historic land use at the Site has consisted primarily of agriculture crop production. 
Additional land use practices, including the maintenance and removal of riparian 
vegetation and the relocating, dredging, and straightening of on-site streams have 
contributed to unstable channel characteristics and degraded water quality.  

2.2.2 USGS Hydrologic Unit Code and NCDWQ River Basin Designations 
The project area is located within the United States Geological Survey (USGS) 
Hydrologic Unit 03040105 (Rocky River Basin) of the greater Yadkin Pee-Dee River 
Basin.  The Rocky River Basin covers 1,417 square miles (3,670 square kilometers) 
and portions of seven North Carolina counties, in addition to areas of South Carolina.  
The subject stream is mapped as a UT to Lanes Creek (DWQ Stream Index Number 
13-17-40-(1)) – identified as Tanyard Branch in this document based on deed records.  
Lanes Creek is classified as “WS-V”.  The “WS-V” classification indicates waters that 
are protected as water supplies which are generally upstream and draining to Class 
WS-IV waters or waters used by industry to supply their employees with drinking water 
or as waters formerly used as water supply. These waters are also protected for Class 
C uses.   
 
Class C waters are protected for uses such as secondary recreation, fishing, wildlife, 
fish consumption, aquatic life including propagation, survival and maintenance of 
biological integrity, and agriculture. Secondary recreation includes wading, boating, and 
other uses involving human body contact with water where such activities take place in 
an infrequent, unorganized, or incidental manner (NCDWQ). 
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Tanyard Branch has no NCDWQ stream impairment rating however Lanes Creek is 
classified as an impacted stream due turbidity, fecal coliform bacteria, and low-
dissolved oxygen due to agriculture and pasture land use practices within the 
watershed. Impaired streams are those streams not meeting their associated water 
quality standards in more than 10 percent of the samples taken within the assessment 
period (January 1, 2002 through December 31, 2006) and impacted streams are those 
not meeting water quality standards in 7 to 9 percent of the samples. 

2.2.3 Watershed Characterization 
The Site is characteristic of the Piedmont region with moderate rainfall with annual 
precipitation averaging 45 to 50 inches per year. Elevations within the Site range from 
550 feet at the headwaters extent of Tanyard Branch to 500 feet where Tanyard Branch 
converges with Lanes Creek.  The Site encompasses approximately 3,400 linear feet of 
Tanyard Branch. The drainage area of Tanyard Branch at the culvert at Landsford Road 
is 0.27 square miles and to the downstream end of the Site is 0.56 square miles. Land 
use within the watershed consists of primarily agricultural use with some single family 
residential. Impervious area covers less than 2 percent of the total watershed. Land use 
changes are not anticipated in the watershed of this headwater stream in the near future 
as the watershed consists of primarily active agricultural crop production. Low density 
residential development is a possibility for the watershed due to the sites proximity to 
US 601.   

2.2.4 Physiography, Geology, and Soils 
The Site lies within the Carolina Slate Belt system of the Piedmont Geographical 
Province and is composed of gently sloping terrain with parent material consisting of a 
Metamudstone and Meta-Argillic metamorphic rock.   
 
The valleys within the Site headwaters are Type II-colluvial valleys, which are 
moderately steep, gentle-sloping side-slopes. The valley type changes to a Type VIII, a 
wide alluvial moderate to gentle sloping valley within a well-developed floodplain 
adjacent to Lanes Creek.   
 
The Union County Soil Survey identifies seven soil types within the Site (Table 1). 
 
Table 1.   Soils in the study area. 

Soil Series 
Mapping 

Unit Drainage Class Hydric Status 
Badin channery silt loam Ba Well Drained Non-Hydric 
Badin channery silty clay loam Bd Well Drained Non-Hydric 
Chewacla silt loam Ch Somewhat Poorly Drained Hydric* 
Cid channery silt loam Cm Moderately Well Drained Non-Hydric 
Misenheimer-Cid complex Mh Moderately Well Drained Non-Hydric 
Tatum gravelly silt loam Ta Well Drained Non-Hydric 
Tatum gravelly silty clay loam Tb Well Drained Non-Hydric 

* - Soils which are primarily nonhydric, but which may contain hydric inclusions 
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2.2.5 Historical Land Use and Development Trends 
Historic aerial photographs of the Site from 1938, 1951, 1969, 1998, 2006, and 2011 
were examined. In the 1938 photograph (Figure 5), the southern parcel is moderately 
vegetated and the stream has been diverted into a farm pond.  The northern parcel is 
clear of vegetation and actively being farmed; and it appears the stream is flowing 
through its current channel.  By 1951 (Figure 6), the stream is still impounded on the 
southern parcel and vegetation has matured; the northern parcel is still clear of 
vegetation and actively farmed.  The 1969 photograph (Figure 7) is of poorer quality, but 
one is able to discern the absence of the farm pond.  Vegetation on the southern parcel 
looks similar to 1951; however, on the northern parcel, vegetation has increased in 
relation to actively farmed areas.  The 1998 photograph (Figure 8) shows the most area 
covered with vegetation of the six photographs.  The southern parcel has what appears 
to be a mature forested buffer on the stream; while the northern parcel has also been 
allowed to revert to a forested state.  At some point between the 1998 photograph and 
the 2006 photograph (Figure 9), the vegetated buffer on both the southern and northern 
parcels was removed.  The 2011 photograph (Figure 10) is very similar to the 2006 
photograph; the upstream erosion of the start of the stream channel is evident from the 
photograph. Aerial photographs are included in Appendix F.  
 
The historic land use at the Site has consisted primarily of agriculture use. Additional 
land use practices, including the maintenance and removal of riparian vegetation and 
the relocating and straightening of on-site streams have contributed to unstable channel 
characteristics and degraded water quality. Historic wetlands were likely drained in 
order to maximize agricultural production.  

2.2.6 Existing Site Conditions 
In order to assess the existing geomorphic conditions data was collected on the channel 
above Landsford Road in 2013 that included the longitudinal profile, cross sections at 
27 locations, pebble counts in the intermittent and perennial Type B reaches and the 
Type C reach, and soil samples for sieve analysis on bank and point bar locations. Data 
was collected on the existing stream below Landsford Road that included the 
longitudinal profile, cross sections at 19 locations on the relic channel and 9 locations 
on the existing active channel, pebble count data, and soil bank and depositional bar 
samples for sieve analysis.  
 
Cross section information was collected for the project site in 2008 for an earlier 
proposal submittal. The intermittent and ephemeral streams at the top of the project 
were observed to have incised significantly when additional data was collected in 2012. 
Research was completed to determine the stressor that caused the dramatic change in 
the stream. Improvements were made to Highway 601 during this time frame. The 
roadway was widened and storm drainage added during the improvements produced 
higher volumes of stormwater flows from the road system to Tanyard Branch. Due to 
the additional stormwater amounts and the lack of vegetation present on the stream 
banks, the stream channel incised for approximately 500 linear feet. Approximately 50  
percent of the incision is located within the ephemeral and 50 percent in the intermittent 
channel. Evidence of excess sediment wash filling in the downstream channel is visible 
in a 100 foot stream segment immediately downstream of the incision. The ephemeral, 
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intermittent, and perennial stream origins were identified in the IRT field review meeting 
held on January 29, 2013. The comparison of the 2008 and 2012 cross sections have 
been included in Appendix B.   
 
Reach A includes 215 feet of ephemeral channel that is located directly above the 
intermittent channel at the top of the reach. This area has experienced severe erosion in 
the past 5 years and has eroded to a “G” Type channel passing extensive sediment 
downstream. The average valley slope is 2% and the bank heights extend up to 3.8 
feet. 
 
Reach 1 is located at the upper most limit of the project and includes 430 feet of 
intermittent and 1005 feet of perennial stream. This reach extends just into the existing 
wood line at the spring house. Reach 1 classifies as a Type G4 stream at the top, a 
degraded Type C4b in the sediment depositional area, and as a degraded Type B4 
stream for the majority of its length. The average valley slope is 2 percent. The bank 
height ratio ranges from 0.4 in the depositional area to 2 in the severely incised stream 
segments. The landowner has added field stones at locations along the stream length 
creating a series of check dams within the incised channel. The stones have effectively 
trapped some of the sediment that has washed through the system during the past 5 
years in which observations have been made. The stream throughout this reach, except 
for a 200 foot segment, is typically disconnected from the floodplain. The present 
sediment loads are being routed by the incised channel without significant accumulation 
of depositional material and the overall profile trend is degradation.  
 
Reach 2 begins inside the wooded area at the spring house. The valley slope reduces 
to 0.84 percent and it widens out throughout this reach. The stream classification 
changes to a degraded Type C4/E4 in Reach 2. The stream segment through the 
woods has good pattern however has banks that are eroding and some vertical 
instability is present. The stream beyond the woods has been severely impacted by 
sediment and exotic invasive species. A defined channel is not present through much of 
this reach. The present sediment loads are not effectively being routed through much of 
this reach and are accumulating as depositional material.    
 
The stream continues below Landsford Road through a wooded buffer for approximately 
1,100 linear feet. The buffer extends from 50 to 100 feet on the western side of the 
stream. The eastern buffer is limited to an existing width of 10 to 20 feet. The 
topography rises in elevation at a steep rate to the existing agricultural fields to the 
west. The floodplain to the east is flat. The existing channel has pattern, connection with 
the floodplain, and is reasonably stable throughout this area. This segment of stream is 
not included in the restoration project.  
 
Reach 3 begins at the edge of the wooded area just after the junction of two stream 
tributaries in which the drainage area approximately doubles. Just below the confluence 
the stream has been impacted by an existing culvert farm crossing, providing access to 
farm fields east and west of the stream. Beyond the culvert the active channel has been 
diverted from its original path and flows north to Lanes Creek. This channel is straight, 
varies in depth from 2 to 6 feet, and borders the existing agricultural field. A relic 
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channel is located to the west of the existing pipe crossing. Approximately 200 feet of 
the old channel has been filled in and is currently under crop production. The average 
valley slope is 0.67 percent. The relic channel is a degraded Type C, for approximately 
two thirds of its length that has fairly good access to the stream with bank height ratios 
from 1 to 1.3. The present sediment loads are being routed by the incised channel with 
some accumulation of depositional material just downstream of the culvert plunge pool 
where the channel widens out significantly and a portion of the flow is diverted to the 
floodplain and relic channel. Cross sections taken in the active channel and the relic 
channel confirm that a portion of flow is currently being diverted to the relic channel 
through the floodplain during storm events. The floodplain is lower to the west of the 
active channel allowing for this flow divergence.  
 
Reach 4 is located in the lower one third of the channel. The valley slope remains at 
0.67 percent however the stream becomes increasing incised, Type G, within this reach 
until it attains a channel depth of 6 feet at the confluence with Lanes Creek. The deeply 
incised channel has steep banks with limited vegetation. The overall profile trend of this 
stream segment is degradational. 
 
Tanyard Branch contains a very narrow buffer throughout the Site consisting of a 
mixture of  tree species typical of a Piedmont Headwater Forest and Piedmont Alluvial 
Forest community within Reach 1,transitioning to a Piedmont Alluvial Forest within 
Reach 2, and continuing within Reach 3 and 4. These communities are located along a 
very narrow and fragmented riparian buffer along Tanyard Branch throughout the Site.  
Canopy trees are very sparse throughout consisting of green ash (Fraxinus 
pennsylvanica), red maple (Acer rubrum),willow oak (Quercus phellos), sycamore 
(Platanus occidentalis), sweetgum (Liquidambar styraciflua), and eastern cottonwood 
(Populus deltoides).  The subcanopy and shrub layer consisted of black willow (Salix 
nigra), elderberry (Sambucus canadensis), eastern red cedar (Juniperus virginiana), 
silky dogwood (Cornus amomum), tag alder (Alnus serrulata), silverling (Baccharis 
halimifolia), and Chinese privet (Ligustrum sinenge). Chinese privet is the dominant 
woody species within Reach 3 and 4 of the Site. 
 
One wetland, a non-tidal freshwater marsh, occurs along Tanyard Branch. Located 
within Reach 3, this wetland is a small wetland, approximately 0.43 acre that 
encompasses Tanyard Branch just upstream of Landsford Rd.  This wetland is a linear 
feature of alluvial deposits resultant of upstream channel degradation. Tanyard Branch 
becomes a braided stream as it enters this depositional area, and then converges back 
into a defined channel approximately 70 linear feet upstream of Landsford Rd.  
Vegetation is mostly herbaceous within the wetland having some small trees, such as 
Black Willow and Red Maple along the margins.  Common Cattail (Typha latifolia) 
dominates the herbaceous layer, with Bulrush (Scirpus cyperinus), Common Rush 
(Juncus effusus) and Sedges (Carex sp.).  Parrot feather (Myriophyllum aquaticum) an 
invasive exotic submerged aquatic plant that grows in slow moving water, was 
ubiquitous throughout Wetland A.   
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2.3 Project Site Figures 
 

The following figures Project Site Vicinity Map, Project Site Watershed Map, Project site 
NRCS Soil Survey Map, Existing Hydrologic Features, and Historical Aerial Photos 
(1938, 1951, 1969, 1998, and 2006) follow. 
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2.4 Project Site Photos 
Site Photographs Nov 12, 2012

 
Photo Point 1. Uppermost head cut top 

of project- Ephemeral Channel 
 

 
Photo Point 3.  Origin of perennial 
stream 
 

 
Photo Point 5.  South facing view of old 
spring house with Tanyard Branch in the 
foreground. 

 
Photo Point 2.  Ephemeral channel in 
foreground, intermittent channel origin. 
 

 
Photo Point 4.  Stream in woods by 
spring house.  
 

 
Photo Point 6. Wetland area undefined 
channel by Landsford Road. 
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Photo Point 7. Channel upstream of 
Landsford Road at culvert.   
 
 

 
Photo Point 9.  Existing channel at outlet 
of plunge pool at farm crossing viewing 
incised channel downstream 
 

 
Photo Point 11. Relic Channel with 
Chinese Privet as the dominant 
vegetation. 

 
Photo Point 8.  Pipe at outlet at existing 
Farm Crossing Lower Reach 
 
 

 
Photo Point 10.  Head of Relic Channel 
as viewed from active channel. 
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3.0 SITE PROTECTION INSTRUMENT 
 
The land required for the construction, management, and stewardship of this mitigation 
project includes portions of the following parcels. A copy of the land protection 
instrument(s) is included in the appendices. 
 

 Landowner PIN County Site Protection 
Instrument 

Deed Book and 
Page Number 

Acreage 
protected 

Parcel A Franklin W. 
Howey Jr. 

03156017B Union Conservation 
Easement 

DB 3572 
PG 813 

7.76 

Parcel B Franklin W. 
Howey Jr. 

03156017C Union Conservation 
Easement 

DB 4769 
PG 339 

5.02 

 
When available, the recorded document(s) will be provided. If the recorded document(s) 
are not available, the template documents will be provided.  
 
All site instruments require 60-day advance notification to the Corps and the State prior 
to any action to void, amend, or modify the document. No such action shall take place 
unless approved by the State. 
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4.0 BASELINE INFORMATION 
 
 

4.1 Project Information 
Project Name 601 East Stream Restoration Site 
County Union County 
Project Area (acres) 12.78 
Project Coordinates (latitude and longitude) 34° 50’ 21.62” N, 80° 25’ 32.26”N 

Project Watershed Summary Information 
Physiographic Province Piedmont 
River Basin Yadkin River Basin 
USGS Hydrologic Unit 8-Digit  USGS Hydrologic Unit 14-digit 03040105081010 
DWQ Sub-basin 03-04-14 
Project Drainage Area (acres) 361.33 
Project drainage Area Percentage of Impervious Area 2% 
CGIA Land Use Classification 2.01.01.07 Annual Row Crop Rotation 

4.2 Reach Summary Information 
Parameters Reach 1 Reach 2 Reach 3 Reach 4 

Length of reach (LF) 1418 906 1080 Relic Channel 
Valley Classification II II VIII VIII 
Drainage area (acres) 109 135 333 359 
NCDWQ stream 
identification score 

Intermittent: 19.5 
Perennial: 33.5 

33.5 33.5 33.5 

NCDWQ Water Quality 
Classification 

13-17-40-(1) 13-17-40-(1) 13-17-40-(1) 13-17-40-(1) 

Morphological 
Description (stream 
type) 

G4/B4/C4b C4/E4/DA C4/G4 G4 

Evolutionary trend 
(reference channel 
evolution model used) 

G C/DA G G 

Underlying mapped 
soils 

Intermittent: Tatum gravelly 
silty clay loam  
Perrenial: Cid channery silt 
loam 

Cid channery silt loam, 
Tatum gravelly silt loam 

Chewacla silt loam Chewacla silt loam 

Drainage class Well Drained Moderately Well Drained Somewhat Poorly 
Drained 

Somewhat Poorly 
Drained 

Soil Hydric status Non Hydric Non Hydric Non Hydric Non Hydric 

Slope 2% 0.84% 0.67% 1.25% 

FEMA classification N/A N/A N/A N/A 

Native vegetation 
community  

Agriculture along upstream 
portion of Intermittent 
channel. 
 
The remaining stream 
buffer within this reach is 
composed of Willow Oak, 
Red Maple, River Birch, 
Black Willow, Elderberry, 
and Blackberry.  

Canopy species include 
Willow Oak, Black Willow, 
Red Maple, Sweetgum, 
Eastern Red Cedar, Tag 
Alder, and Silky 
Dogwood.  
Wetland A is composed 
of Cattails, spike rush 
arrow-arum, and 
duckweed.  

Canopy species 
include Red Maple, 
Hackberry, Willow 
Oak, and Sweetgum.  
The presence of 
Chinese privet 
outcompete any 
shrub and herb layer. 

Canopy species include 
Red Maple, Hackberry, 
Willow oak, and 
Sweetgum.  The 
presence of Chinese 
privet outcompete any 
shrub and herb layer. 

Percent composition of 
exotic invasive 
vegetation 

0% 50% of Parrot feather 5% of Japanese stilt 
grass, 80% Chinese 
privet, and kudzu 

80% Chinese privet 
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4.3 Wetland Summary Information 
Parameters Wetland 1 

Size of Wetland (acres) 0.43 ac 
Wetland Type (non-
riparian, riparian 
riverine, or riparian non-
riverine) 

Non-Tidal Freshwater Marsh 
 

Mapped Soil Series Cid channery Silt Loam 
Drainage class Moderately Well Drained to Somewhat Poorly Drained 
Soil Hydric Status Non-Hydric  
Source of Hydrology Tanyard Branch headwaters, groundwater, and adjacent runoff 
Hydrologic Impairment Wetland A formed from accumulating sediments filling the channel resulting in a braided 

channel system through the wetland. 
Native vegetation 
community 

Herbaceous-Vegetation is domninated by herbaceous vegetation such as Cattail (Typha 
latifolia), Bulrush (Scirpus cyperinus), Common Rush (Juncus effuses). Some tree species 
such as Black Willow (Salix nigra), and Red Maple (Acer rubrum) are present in the wetland 
margins.  

Percent composition of 
exotic invasive 
vegetation 

95%-The invasive Parrot Feather (Miriophyllum aquaticum) is dominant throughout the 
wetland where there is standing water.   

4.4 Regulatory Considerations 
Regulation Applicable? Resolved? Supporting 

Documentation 
Waters of the United 
States-Section 404 

Yes To Be Permitted.  

Waters of the United 
States – Section 401 

Yes To Be Permitted.  

Endangered Species 
Act 

No Yes ERTR 

Historic Preservation Act No Yes ERTR 
Costal Zone 
Management Act 
(CZMA)/Costal Area 
Management Act 
(CAMA) 

No N/A  

FEMA Floodplain 
Compliance 

No N/A  

Essential Fisheries 
Habitat 

No N/A  
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5.0 DETERMINATION OF CREDITS 
 
Mitigation credits presented in these tables are projections based upon site design. 
Upon completion of site construction the project components and credits data will be 
revised to be consistent with the as-built condition.  

601 East Stream Restoration, Union County 
EEP Project Number 95756 

Mitigation Credits 

 Stream Riparian Wetland Non-riparian Wetland Buffer 
Nitrogen 

Nutrient Offset 
Phosphorous 

Nutrient Offset 

Type R RE R RE R RE    

Totals 3680         

 
 
 

Project Components 

Project 
Component -or- 
Reach ID 

Stationing/Location 
Existing 

Footage/Acreage 
Approach (PI, 

PII etc.) 

Restoration -or- 
Restoration 
Equivalent 

Restoration 
Footage or 
Acreage 

Mitigation Ratio 

Reach A 
Ephemeral 

5+45 – 7+60 215  

Buffer 
establishment and 

BMP sediment 
import reduction 

215 1:5 

Reach 1a 
Intermittent 

7+60 – 11+10 336 P1 R 350 1:1 

Reach 1b 
Intermittent 

11+10 – 11+95 85 Enhancement E1 85 1:1.5 

Reach 1c 
Perennial 

11+95 – 13+50 136 Enhancement E1 155 1:1.5 

Reach 1d 
Perennial 

14+00 – 22+00 790 P1 R 800 1:1 

Reach 2a 
Perennial 

22+00 – 22+40 40 Enhancement E1 40 1:1.5 

Reach 2b 
Perennial 

22+80 – 24+00 125 Enhancement E1 120 1:1.5 

Reach 2c 
Perennial 

24+00 – 31+24 669 P1 R 724 1:1 

Reach 3a 
Perennial 

43+06 – 46+60 
80’ active channel 
112’ relic channel 

P1 R 368 1:1 

Reach 3b 
Perennial 

47+20 – 53+70 502’ relic channel P1 R 650 1:1 

Reach 4 
Perennial 

53+70 – 58+50 470’ relic channel P3 R 480 1:1 
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Component Summation 

Restoration Level 
Stream 

(linear feet) 
Riparian Wetland 

(acres) 
Non-riparian Wetland 

(acres) 
Buffer 

(square feet) 
Upland 
(acres) 

  Riverine 
Non-

Riverine 
   

Restoration 3372      

Enhancement       

Enhancement I 400      

Enhancement II       

Creation       

Preservation/Other 215      

HQ Preservation       

BMP Elements 

Element Location Purpose/Function Notes 

FB, LS, S, FS 
Ephemeral Channel  

5+45 – 7+60 
Slowing the water down for settling 

and filtering excess sediment 
Sediment expected from 

future degradation upstream 
BMP Elements 
BR = Bioretention cell; SF = Sand Filter; SW = Stormwater Wetland; WDP = Wet Detention Pond; DDP = Dry Detention Pond; FS = Filter 
Strip; S = Grassed Swale; LS = Level Spread; NI = Natural Infiltration Area; FB = Forested Buffer 
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6.0 CREDIT RELEASE SCHEDULE 
 
 
All credit releases will be based on the total credit generated as reported by the as-built 
survey of the mitigation site. Under no circumstances shall any mitigation project be 
debited until the necessary DA authorization has been received for its construction or 
the District Engineer (DE) has otherwise provided written approval for the project in the 
case where no DA authorization is required for construction of the mitigation project. 
The DE, in consultation with the Interagency Review Team (IRT), will determine if 
performance standards have been satisfied sufficiently to meet the requirements of the 
release schedules below. In cases where some performance standards have not been 
met, credits may still be released depending on the specifics of the case. Monitoring 
may be required to restart or to be extended, depending on the extent to which the site 
fails to meet the specified performance standard. The release of project credits will be 
subject to the criteria described as follows:   
 
 

Stream Credits 
Monitoring Year Credit Release Activity Interim 

Release 
Total 
Released 

0 Initial Allocation – see requirements below 30% 30 % 
1 First year monitoring report demonstrates 

performance standards are being met 
10% 40% 

2 Second year monitoring report demonstrates 
performance standards are being met 

10% 50%  
(60%*) 

3 Third year monitoring report demonstrates 
performance standards are being met 

10% 60% 
(70%*) 

4 Fourth year monitoring report demonstrates 
performance standards are being met 

5% 65% 
(75%*) 

5 Fifth year monitoring report demonstrates 
performance standards are being met 

10% 75% 
(85%*) 

6 Sixth year monitoring report demonstrates 
performance standards are being met 

5% 80% 
(90*) 

7 Seventh year monitoring report demonstrates 
performance standards are being met and project has 
received closeout approval 

10% 90% 
(100%*) 

 
 
Initial Allocation of Released Credits 
 
The initial allocation of released credits, as specified in the mitigation plan can be 
released by the NCEEP without prior written approval of the DE upon satisfactory 
completion of the following activities: 
 

a. Approval of the final Mitigation Plan 
b. Recordation of the preservation mechanism, as well as a title opinion acceptable 

to the USACE covering the property 
c. Completion of project construction (the initial physical and biological 

improvements to the mitigation site) pursuant to the mitigation plan; Per the 
NCEEP Instruments, construction means that a mitigation site has been 
construction in its entirety, to include planting, and an as-built report that has 
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been produced. As-built reports must be sealed by an engineer prior to project 
closeout, if appropriate but not prior to the initial allocation of released credits. 

d. Receipt of necessary DA permit authorization or written DA approval for projects 
where DA permit issuance is not required. 

 
Subsequent Credit Releases 
 
All subsequent credit releases must be approved by the DE, in consultation with the 
IRT, based on a determination that required performance standards have been 
achieved. For stream projects a reserve of 15% of a site’s total stream credits shall be 
released after two bank-full events have occurred, in separate years, provided the 
channel is stable and all other performance standards are met. In the event that less 
than two bank-full events occur during the monitoring period, release of these reserve 
credits shall be at the discretion of the IRT. As projects approach milestones associated 
with credit release, the NCEEP will submit a request for credit release to the DE along 
with documentation substantiating achievement of criteria required release to occur. 
This documentation will be included with the annual monitoring report.  
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7.0 MITIGATION WORK PLAN 

7.1 Description of Target Stream and Vegetation Communities 
Reference reaches were sought to provide a target for design of the proposed streams. 
Searches were conducted into surrounding watersheds to find suitable references that 
contained comparable slope, bed material and valley type. A Type C4 reference was 
located on Underwood Creek a tributary to Little Twelve Mile Creek in Union County. A 
type B4 reference was located on UT to Richardson Creek a tributary to Rocky River in 
Anson County. The reference vegetation community data was also collected at the Cold 
Springs reference site.  
 

7.1.1 Reference Reach 
The reference reach was selected to represent the probable configurations for the 
proposed stream restoration. Detailed geomorphic survey and Level II Rosgen 
classifications were conducted on both reference reaches. Reference reach data has 
been included in Appendix C. 

7.1.1.1 UT to Underwood Creek Reference 
The reference reach is located in an undisturbed segment of UT to Underwood Creek. 
This area has remained wooded as far back as 1951 as evidenced by the aerial 
photography that was obtained. The UT to Underwood creek has many characteristics 
in common with the 601 East watershed including valley type, valley slope, and 
drainage area of 0.5 square miles.  
 
The UT to Underwood Creek reach is representative of a C4 channel in a mildly sloped 
valley with a broad floodplain. Bed material, channel slope and valley form of this 
stream are consistent with the Site and provide reasonable model for the potential 
channel forms that can be expected at the site. The UT to Underwood Creek reach has 
a range of D50 of 20.4 millimeters (mm) to 38.1 mm, D84 of 31.5 mm to 90 mm, 
channel slope of 0.48 percent, width/depth ratio of 7.7 to 15.6, and sinuosity of 1.2. The 
channel has a wide bankfull width/depth ratio range and a low bank height that allows 
floodwater to access the floodplain.  The profile consists of a well developed riffle pool 
sequence located at the appropriate locations within the channel.  The stream is located 
in the same physiographic region, the Carolina Slate Belt, as Tanyard Branch.  While 
UT to Underwood Creek classifies as an "E4/C4" type channel, using the range of 
numbers from the morphological tables that are more closely associated with a "C" type 
channel, the proposed restoration channels will be designed to fall into the “C” 
classification.   
 
Discharge and Bankfull Verification 
The drainage area at the downstream limit of the reference reach is approximately 0.43 
square miles. The estimated bankfull discharge is approximately 40 cubic feet per 
second (cfs).  The discharge was estimated from eleven field cross sections taken along 
the channel.  Bankfull was located at the top of the existing channel which is at the 
existing floodplain elevation.  Bankfull verification on UT to Underwood Creek was 
completed with a comparison of field surveyed stream cross sections for typical bankfull 
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width, area, depth, and discharge relationships.  The watershed predicted discharges 
were compared with the bankfull channel capacities generated from field cross sections 
for verification. The Rural Piedmont Curves developed by the North Carolina State 
University (NCSU) Water Quality Group were used to verify acceptable limits of 
morphological characteristics based on a hydro-physiographic region and drainage 
area.  UT to Underwood Creek's average cross sectional values for bankfull area, width, 
depth and discharge fell within the confidence limits on the North Carolina Rural 
Regional Curves 
 
Channel Stability Assessment 
Visual observations of UT to Underwood Creek reference show that the stream has 
adequate root depth and density, moderate bank slopes, low bank heights and good 
vegetative surface protection. This indicates that the creek has low bank erosion 
potential degrades slowly and contributes little sediment to the stream waters.  
 
Limited Reference Reach 
Through the course of conducting the reference reach searches, several streams were 
identified as possessing qualities of stability and natural form. However these reaches 
were determined to not be suitable references for the project due to differences in 
stream type, valley form, or valley slope.  
 
Reference Vegetation Community 
Plant community classifications follow those presented by Schafale and Weakley (1990) 
where possible.  The dominant flora observed, or likely to occur, in each community are 
described and discussed. Scientific nomenclature and the common names (when 
applicable) are provided.  Plant taxonomy typically follows (Weakley 2008).  All 
subsequent references to the same organism will include the common name only.  
Published range distributions and habitat analysis are used in estimating flora expected 
to be present within the project site.  
 
The vegetative community species composition is similar to that of the Piedmont Alluvial 
Forest located within the conservation easement.  The canopy is composed of tree 
species including but not limited to green ash, sweetgum, red maple, red elm, and 
southern hackberry. Subcanopy and shrub species observed include ironwood 
(Carpinus caroliniana) saplings of red maple and sweetgum.  This community has a 
dense shrub layer dominated by Chinese privet.  Herbaceous species observed in this 
community include the invasive species, Japanese honeysuckle (Lonicera japonica).    

7.1.1.2 UT to Richardson Creek 
The reference reach is located in an undisturbed segment of UT to Richardson Creek. 
This area has remained wooded as far back as 1951 as evidenced by the aerial 
photography that was obtained. The UT to Richardson Creek has many characteristics 
in common with the 601 East watershed including valley type, valley slope, and 
drainage area.  
 
The UT to Richardson Creek reach is representative of a B4/C4b channel in a 
moderately sloped valley with a narrow constrained floodplain. Bed material, channel 



 

601 East NCEEP Final Mitigation Plan January 2014  39 

slope and valley form of this stream are consistent with the Site and provide reasonable 
model for the potential channel forms that can be expected at the Site. The UT to 
Richardson Creek reach has a range of D50 of 18.6 mm to 28.9 mm, D84 of 61.3 mm to 
64.8 mm, channel slope of 1.8 percent, width/depth ratio of 8 to 17, and sinuosity of 
1.16. The channel has a high bankfull width/depth ratio range and a low bank height 
that allows floodwater to access the floodplain.  The profile consists of a well developed 
riffle pool sequence located at the appropriate locations within the channel.  The stream 
is located in the same physiographic region, the Carolina Slate Belt, as Tanyard Branch.   

 
Discharge and Bankfull Verification 
The drainage area at the downstream limit of the reference reach is approximately 0.15 
square miles. The estimated bankfull discharge is approximately 27 cfs. The discharge 
was estimated from twelve field cross sections taken along the channel.  Bankfull was 
located at the top of the existing channel which is at the existing floodplain elevation.  
Bankfull verification on UT to Richardson Creek was completed with a comparison of 
field surveyed stream cross sections for typical bankfull width, area, depth, and 
discharge relationships.  The watershed predicted discharges were compared with the 
bankfull channel capacities generated from field cross sections for verification. The 
Rural Piedmont Curves developed by the North Carolina State University (NCSU) Water 
Quality Group were used to verify acceptable limits of morphological characteristics 
based on a hydro-physiographic region and drainage area.  UT to Underwood Creek's 
average cross sectional values for bankfull area, width, depth and discharge fell within 
the confidence limits on the North Carolina Rural Regional Curves.   
 
Channel Stability Assessment 
Visual observations of UT to Richardson Creek reference show that the stream has 
adequate root depth and density, moderate bank slopes, low bank heights and good 
vegetative surface protection. This indicates that the creek as low bank erosion potential 
degrades slowly and contributes little sediment to the stream waters.  
 
Limited Reach Reference 
Through the course of conducting the reference reach searches, several streams were 
identified as possessing qualities of stability and natural form. However these reaches 
were determined to be not suitable references for the project due to differences in 
stream type, valley form, or valley slope.  
 
Reference Vegetation Community 
Plant community classifications follow those presented by Schafale and Weakley (1990) 
where possible.  The dominant flora observed, or likely to occur, in each community are 
described and discussed. Scientific nomenclature and the common names (when 
applicable) are provided.  Plant taxonomy typically follows (Weakley 2008).  All 
subsequent references to the same organism will include the common name only.  
Published range distributions and habitat analysis are used in estimating flora expected 
to be present within the project site.  
 
A plant community survey was performed within the forested community along the 
Tanyard Branch downstream of Landsford Rd where a stream buffer is present.  This 
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small stream plant community, common to the Piedmont region, is located within what 
closely resembles a Piedmont Alluvial Forest as described by Schafale and Weakley 
(Draft May 2012). Canopy species observed included sycamore, hackberry, red 
maple,river birch, green ash, eastern red cedar, willow oak, and tulip poplar 
(Liriodendron tulipifera). Subcanopy species included American holly (Ilex opaca), iron 
wood, and Chinese privet.  Herbaceous species included were sparse consisting mostly 
of Japanese honeysuckle.  The Piedmont Alluvial Forest community proposed for 
Reach 3 and 4 will be modeled after this community.  The Piedmont Headwater Forest 
community proposed for Reach 1 and 2 will be modeled after typical species expected 
to occur within these communities and the native woody species already observed 
along Tanyard Branch within these reaches.  Canopy species typical of a Piedmont 
Headwater Forest consist of willow oak, red maple, sweetgum, common elderberry, 
ironwood, and white oak, all of which were observed within Reach 1 and 2.     
 

7.2 Design Narrative 

7.2.1 Restoration Approach 
Tanyard Branch is divided into an ephemeral channel Reach A and four (4) Intermittant 
or Perennial numbered (1-4) reaches for design with two reaches above Landsford 
Road and two reaches below. Above Landsford Road the stream valley changes from a 
Type B to a Type C stream. The ephemeral channel Reach A is located at the top of the 
project. The ephemeral channel is 215 linear feet in length and improvements include 
BMPs and buffers to prevent future erosion and sediment input from the existing 
roadway drainage stressor. Reach 1 is located is the first segment below the ephemeral 
channel and Reach 2 begins in the woods adjacent to the spring house to Landsford 
Road. Tanyard Branch below Landsford Road begins as a Type C channel and then 
changes to a Type B channel in the lower one third of its length with a Priority III 
restoration approach to transition the stream to the much lower elevation of Lanes 
Creek.   
 
A concern with the project in the headwater areas was the stability of the ephemeral 
channel and the extensive erosion that had occurred in the last 5 years due to recent 
roadway improvements in the watershed. Additionally upstream of the proposed buffers 
the land will continue in agricultural crop production. The project approach for the 
ephemeral stream, Reach A, is to stabilize the area from future incision with a series of 
energy dissipaters to provide vertical stability and as well as provide sediment settling 
capacity for anticipated future sediment import from continued ephemeral channel 
erosion outside of the conservation easement. Two hundred and fifteen feet (215’) of 
ephemeral channel has been included in the design. This channel length will have 50 
foot vegetative buffers restored along its length and will be included within the 
conservation easement. A dense planting of shrubs along with trees on the outside and 
around the BMP’s on the ephemeral section of Reach 1a will be provided. Shrubs will 
be used to attenuate sediment.  
 
 Based on surveyed cross sections of the incised channel and an assumed pre-
degradation top of bank elevation a sediment loss volume of 167 tons was estimated to 
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have occurred along 335 feet of channel length between 2008 and 2010 at the top of 
the stream. A series of five (5) stormwater BMP basins have been designed throughout 
the ephemeral channel reach to detain future sediment moving through the system. The 
basins have a total capacity to hold 206 tons of sediment. After the initial degradation 
within this area between 2008 and 2011 occurred, significant sediment loss was not 
observed in 2012 or 2013. It is anticipated that the due to the continued farming of the 
land outside of the conservation easement that the draws to the south and east of the 
restoration project will continue to introduce excess sediment to the stream. It is not 
anticipated that the sediment loss will be as significant as the degradation that occurred 
between 2008 and 2010 due to the observations that were made in 2012 and 2013. The 
designed basins have ample storage capacity to capture sediment and provide ground 
water recharge as water is stored and allowed to drain into the soils below upstream of 
the intermittent channel.   
  
A Mitigation ratio of 1:5 has been requested for the 215 linear feet of channel. The 
improvements in the ephemeral channel add to the functional uplift of the project, 
provide additional buffer to adjacent agricultural land, and will reduce sediment import to 
the downstream restored stream. The buffers and sediment reduction will reduce the 
amount of pesticide and fertilizers entering the stream.   
 
Several draws input drainage from the agricultural fields into the stream along the 
length. Depressed areas at each draw will be excavated to create diffuse sheet flow 
over an extended rim of the depression. These draws do not currently support wetlands. 
The sheet diffused flow will have reduced velocities and aid in preventing rills within the 
conservation easement to the new channel. The recommended approach is for a 
combination of restoration and enhancement of reaches 1 & 2 and full restoration of 
reaches 3 & 4.  
 
Reach 1 will feature Priority 1 restoration and enhancement Level 1. Reach 1 will be 
reconstructed as a Priority I restoration with a B4 stream. A priority one is appropriate 
for this design stream type “B” as the proposed design will raise the channel to 
reconnect the stream with the current floodplain. A “B” type stream is appropriate for 
this valley slope. This will provide for the construction of the proper cross sectional 
geometry, reducing stress on the banks and eliminating bank scour. In addition the bed 
will be stabilized with constructed functional riffles. Riffles constructed from rock 
materials supplemented with native gravel and cobble materials will provide immediate 
habitat features and functional lift. The upper 350 feet of Reach 1 is intermittent. The 
enhancement E1 portion of Reach 1 includes 290 total linear feet of stream that is 
currently connected to the floodplain and will be enhanced with the correct stream 
pattern and dimension. Additionally a 50 foot exclusion for a piped farm crossing of the 
stream is located within Reach 1.  
 
Reach 1 has been broken down into the following components. Reach 1a is a 350 foot 
segment to be restored as a P1 restoration approach. Reach 1b is an 85 foot segment 
of intermittent stream that is currently connected to the floodplain where enhancement 
E1 is proposed. The perennial stream begins at Reach 1c. This reach includes 155 feet 
of stream which is currently connected to the floodplain where enhancement E1 is 



 

601 East NCEEP Final Mitigation Plan January 2014  42 

proposed. Reach 1d is an 800 foot segment of perennial channel length with a P1 
restoration approach.  
 
Reach 2 begins where the valley flattens out and becomes broad and therefore a C4 
stream type is proposed for this reach. The upstream segment of Reach 2 is located in 
an existing wooded area of the stream. Enhancement E1 is proposed for 200 linear feet 
through the wooded area in which the stream cross section and vertical alignment will 
be adjusted within the existing stream pattern. A forty (40) foot easement exclusion is 
proposed with in the E1 portion of Reach 2 for an existing spring house that is located 
adjacent to the stream. The spring house provides water to the residence located at 
6915 Pageland Hwy owned by Mary C. and Don E. Taylor Pin Number 03156017A, DB 
3572, PG 810. Therefore underground electric and water distribution lines are located 
within this exclusion area. Reach 2a includes 40 feet of stream enhancement E1 below 
Reach 1d and above the spring house exclusion. Reach 2b includes 120 feet of 
enhancement E1 below the spring house exclusion. Priority I restoration is proposed for 
the remaining 724 linear feet of this reach. This reach has been identified as 2c and it 
extends to Landsford Road. The stream in Reach 2c has been located adjacent to the 
existing wetlands that have formed in the existing depositional area. The proposed 
restoration will preserve the majority of the wetlands and improve sediment transport. A 
10 foot exclusion has been provided between the conservation easement and right-of-
way on Landsford Road for future roadway expansion.  
 
Reach 3 begins below an existing wooded stream segment approximately 1,200 linear 
feet below Landsford Road. This reach starts just below the confluence of Tanyard 
Branch and a tributary that approximately doubles the drainage. Reach 3 is proposed as 
a C4 stream. The stream will be reconnected to the relic channel on the Site. Through 
this restoration the stream will placed into its historical location and removed from the 
agricultural ditch location that was constructed on the property. The issue affecting the 
ecological function on this reach is the extreme topographic separation of Tanyard 
Branch from the adjacent floodplain. In order to reconnect Tanyard Branch with the 
contiguous natural terrain and improve floodplain groundwater hydrology, a Priority I 
approach is recommended for a distance of 1078 linear feet. A 60 foot easement 
exclusion is proposed within this stream length for a farm crossing. Reach 3 has been 
broken into two segments; Reach 3a includes 368 feet above the farm crossing 
exclusion and Reach 3b 650 feet below. The existing channel below the proposed 
diversion into the relic channel will be filled for approximately 250 feet to accommodate 
the new stream alignment and provide farming access to the eastern half of the 
property. The remaining channel will remain open and in its existing condition.  
 
Reach 4 includes the last 480 linear feet of stream in the lower reach. A Priority 3 
restoration approach as a Type B4 stream is proposed for Reach 4. To improve the 
transition of the stream to the lower elevation of Lanes Creek and overall channel 
stability the floodplain will be graded to create a confined valley. The restoration will 
address the degraded conditions of severe channel incision, unstable banks, and 
improper channel dimensions which are negatively affecting stream function.  A Priority 
3 approach will be required to convert the existing G channel to a B Type stream.   
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7.2.2 Restoration Method 
Restoration of Type C4 streams will consist of constructing a moderate to high sinuosity 
stream with a moderate to high width-depth ratio (13 to 14) and a riffle-pool bed profile 
that will access the floodplain at bankfull flows. Restoration of Type B4 streams will 
consist of constructing a low to moderate sinuosity (1.1 to 1.17) stream with a moderate 
width-depth ratio (13 to 16) that accesses the floodplain at greater-than bankfull flows. 
For streams with average channel slopes from 1.2 to 4 percent the bed profile form is in 
a range that is transitioning from riffle-pool morphology at the lower slopes to step-pool 
morphology at the steeper slopes. The profile for Tanyard Branch is at the lower end of 
the slope range and therefore is proposed as riffle-pool morphology. 
Exploration for buried bed material will be conducted in proximity of the channel work to 
harvest available bed material for reuse in the constructed channel. It is anticipated that 
the existing bed material is insufficient for the proposed work and therefore will be 
supplemented with off-site material or material quarried on site of appropriate size.  
 
Constructed riffles will primarily be used to provide vertical stability to the channel, 
assist in maintaining, riffle, run and pool features and to provide habitat. In an effort to 
minimize rock used for the project constructed riffles were divided into three groups; 
Class I, Class II, and Stone & Log riffles. Class II riffles have the largest stone and are 
used in limited areas that have the highest velocities and shear stresses. Class II riffles 
are also proposed for Reach 4 that is a Priority 3 Type “B” channel transitioning Tanyard 
Branch to Lanes Creek. Class I riffles were used primarily in the upper reach Type “B” 
channel. The stone and log constructed riffles are primarily used in the Type “C” 
channel where lower velocities and shear stresses were predicted. This stone and log 
riffle design was used to reduce the rock in the channel and introduce more wood into 
the design. The “C” Type channels also are adjacent to wetter floodplains that will help 
in preserving the wood within the riffle structure. The riffle material was selected based 
on the shear stresses obtained in the HEC-RAS analysis. Within the stream length the 
shear stress resulted in numbers that required a larger diameter rock to hold the vertical 
profile at riffle locations than is present in the adjacent medium gravel soils. Additionally 
material of this size is not readily available as sediment import into the channel in this 
headwater stream to develop the riffles. Therefore to hold the vertical profile of the 
restored stream larger stone is required to be added at the riffle locations for long term 
stability as shown on the plans. 
 
Single wing log vanes will be used to shift the flow away from the outside banks on 
selected meander bends. Trees will be harvested onsite will be used in the log 
structures. Brush-toe structures will be installed in the perennial stream outside of 
selected meander bends to provide bank stability, increase bank roughness, and 
provide aquatic habitat. Rock toe and grade control structures will be used in the 
ephemeral channel and intermittent stream segments to provide bank and bed stability. 
A rock toe is proposed in these reaches due to the concern of wood material rotting 
away too quickly without continual submergence in water. Small diameter (less than 6”) 
woody plants suitable for transplanting will be harvested on-site where available.  
 
Earthwork activities will include excavation of the proposed channel, partial or complete 
backfilling of existing channels, and the creation of a wider valley for Priority 3 
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restoration in Reach 4.  Grading work is designed to tie into the natural landscape. 
During construction, wetland areas will be protected from impact outside of the channel 
construction area. 
 
Farm crossings will be designed with oversized pipe so that the pipe will be buried 
below the bed to the channel to allow bed material to pass through the pipe. A boulder 
grade control structure will be placed downstream of the pipe to hold the low water 
surface just above the outlet and allow for aquatic passage.  
 
All disturbed areas will be stabilized with temporary and permanent seed and covered 
with straw or mulch. Live stakes will be installed on the stream banks in accordance 
with the planting plan and the entire conservation easement will be planted with bare 
root seedlings. Plantings will be in accordance with the planting plan included in 
Appendix D.   
 

7.2.3 Data Analysis 

Hydraulic and Hydrologic Analysis 
A hydrologic analysis was preformed to quantify the bankfull flows and flood flows of the 
watershed for the upper and lower reaches. Field cross sections were taken at 18 
locations in Reach 1, 10 locations in Reach 2, 9 locations in Reach 3 and 8 locations in 
the relic channel. The existing cross sections and the existing stream longitudinal profile 
of the channel thalweg and water surface slope were evaluated to determine bankfull 
elevations and discharges at each location based on field indicators. A bankfull 
elevation and slope was then set based on the field cross section data. The cross 
sections and slope were then adjusted to obtain a convergence on discharge 
predictions and morphological parameters.  
 
Table of Bankfull Data from Collected Field Cross Section Data (Selected Sample Data 
Cross Sections) 

Station Wbkf Abkf dbkf Q (cfs) 
Reach 1     

8+66 7.21 4.82 0.67 24.3 
9+90 10.56 5.76 0.55 25.0 
11+17 19.4 8.1 0.42 21.7 
12+11 42.5 14.53 0.32 28.4 
12+84 19 12.89 .0.21 23.7 
13+8 20.4 8.8 0.43 21.5 
14+50 16.4 9.05 0.55 25.9 
16+80 18.9 9.1 0.48 23.3 
21+42 6.76 5.91 0.87 24.1 

     
Reach 2     
22+52 8.1 10.7 1.33 26.0 
27+96 29.3 22.8 1.78 26.9 
30+58 18.89 12.6 0.67 29.6 

     
Reach 3 & 4     

41+39 11.08 15.75 1.42 54.7 
43+10 15.64 19.4 1.23 64.8 
45+00 15.56 14.53 0.93 59.0 

3+80 Relic 11.3 13.5 1.2 50.5 
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The USGS regional Regression equations for the NC Rural Piedmont hydrologic area 
were calculated for bankfull data and the Piedmont Regional Curve Data was obtained 
and compared to the field morphological data. The field discharges were slightly lower 
than the regional curve average values but compared within 80-90% of the regional 
curve data and within the confidence limits. The regression equations over predicted the 
discharges obtained from field data for the watershed.  
 
Design Discharge Analysis Comparisons 
Reach 1 Field Morph Data Regional Curve 

Data 
Regression 
Equation (1.5- 2yr) 

Design Discharge 

Q Avg (cfs) 23.67 (18.7–28.4) 23 (8-80) 32-38 24 
Reach 2      
Q Avg (cfs) 24 (12-29.6) 29 (9-90) 39-45 26 
Reach 3 & 4     
Q Avg (cfs) 54.7 56-60 (18-180) 76-90 55 

 
Discharges were determined at 5 locations in the watershed for the Bankfull, 2xBankfull, 
2 year, 5 year, 10 year, and 100 year storm events for input into the HEC-RAS model as 
shown in the table below.  
 
Table of HEC-RAS Discharges 
Upper Reach        
Drainage 
Area (Acres) 

 
Discharge point of interest location 

 
Bankfull 

2 x 
Bankfull 

2- 
Year 

5- 
Year 

10- 
Year 

100-
Year 

36.2 At beginning of perennial stream 22 44 30 57 81 195 
51.44 Above pump house 24 48 38 72 102 242 
65.5 At head of Reach 2 26 52 45 84 120 282 
84 At Landsford Road 33 66 54 100 140 328 
Lower Reach        
175 At end of project 55 110 90 163 227 518 

 
The proposed restored stream conditions were analyzed by creating a HEC-RAS model 
to reflect the proposed channel geometry, slope, and bed form features. Cross sections 
were established at all head of riffle, end of riffle, and center of pool locations in the 
model. The roughness coefficients for the channel were set to reflect anticipated future 
roughness coefficients. The HEC-RAS model was used to provide assistance in the 
analysis of sediment transport, verify bankfull flow capacity, determine flood flow 
conditions for large storm events, and confirm that no hydrologic trespass will occur on 
adjacent properties. The output files from the proposed HEC-RAS model are included in 
Appendix C. 
 

7.2.4 Sediment Competence Analysis 

Data Collection for sediment competence included riffle pebble counts and bulk 
samples collected on point bars. The bed material consists of a mix of sand and gravel. 
Pebble counts taken from the top of the stream to the wooded area in the upper reach 
reflect the sand that has moved out of the incised intermittent stream segment into the 
perennial stream below. The material in the intermittent stream reflected a 10% sand 
and 90% gravel mix. The perennial stream below showed a much higher sand 
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component, 40%, reflecting recent sediment import from the degraded upstream 
channel.  
 
Critical dimensionless shear (Tc*) of 0.035 was calculated using the Andrew’s equation 
(1984). The threshold particle size based on the maximum particle size collected from 
field point bar samples was a 2 inch (very coarse gravel) particle. The proposed channel 
depth of flow and water surface slopes were designed to move the threshold particle 
based on the calculated dimensionless shear stress.  
 

7.2.5 Sediment Capacity Analysis 
Bank bulk samples were collected and analyzed for bank material composition to gain a 
better understanding of the native soils and particle sizes that may be transported to the 
stream.  The samples were taken at two locations in the upper reach and one location in 
the lower reach. The samples were consistent with a composition of approximately 10% 
sand, 30% fine gravel, 40% medium gravel and 10% coarse-very coarse gravel.  
 
Tanyard Branch is located at the top of the watershed, and has a low sediment supply 
and therefore sediment transport was not a significant concern in the design. The soils 
in the watershed are primarily silt loam. The major import of soils to the stream is 
through agricultural use of the adjacent land and the buffers will filter much of these 
sediments. The ephemeral channel has been designed with components to prevent 
future erosion as well as to trap sediment that may continue to be imported upstream 
from the recent highway improvements and agricultural operations.  
 
A HEC-RAS model was built to assess the shear stress and stream power of the design 
for both the upper and lower reaches. Generally the proposed condition model shows a 
slight decrease in stream power in the larger storm return periods. The decrease in 
stream power is to be expected in the larger storm events due to the increase in 
channel width/depth ratio. The stream power values however are sufficiently high to 
transport the sand/fine gravel particles which constitute the main wash load component. 
The model results show that the velocities, shear stresses, and stream power are 
adequate to transport sand and gravel particles. Shear stress and velocities produced 
by the model were additionally used to size the proposed constructed riffle materials to 
resist movement. The riffles were sized typically for the 10 year storm event and at 
critical locations for the 100 year return period. Reach 4 constructed riffles were sized 
solely for the 100 year storm event. The HEC-RAS model output is included in Appendix 
C.  
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8.0 MAINTENANCE PLAN 
 
EBX, NCEEP’s full delivery provider, shall monitor the site on a regular basis and shall 
conduct a physical inspection of the site a minimum of once per year throughout the 
post-construction monitoring period until performance standards are met. These site 
inspections may identify site components and features that require routine maintenance. 
Routine maintenance should be expected most often in the first two years following site 
construction and may include the following:  
 
Component/Feature Maintenance through project close-out 
Stream Routine channel maintenance and repair activities may include securing of 

loose coir matting and supplemental installations of live stakes and other 
target vegetation along the channel. Areas where stormwater and floodplain 
flows intercept the channel may also require maintenance to prevent bank 
failures and head-cutting 

Wetland Routine wetland maintenance and repair activities may include securing of 
loose coir matting and supplemental installations of live stakes and other 
target vegetation along the channel. Areas where stormwater and floodplain 
flows intercept the channel may also require maintenance to prevent scour. 

Vegetation Vegetation shall be maintained to ensure the health and vigor of the targeted 
plant community. Routine vegetation maintenance and repair activities may 
include supplemental planting, pruning, mulching, and fertilizing. Exotic 
invasive plant species shall be controlled by mechanical and/or chemical 
methods. Any vegetation control requiring herbicide application will be 
preformed in accordance with NC Department of Agriculture (NCDA) rules and 
regulations. 

Site Boundary Site boundaries shall be identified in the field to ensure clear distinction 
between the mitigation site and adjacent properties. Boundaries may be 
identified by fence, marker, bollard, post, tree-blazing, or other means as 
allowed by site conditions and/or conservation easement. Boundary markers 
disturbed, damaged, or destroyed will be repaired and/or replaced on an as 
needed basis.  

Utility Right-of-Way Utility rights-of-way within the site may be maintained only as allowed by 
Conservation Easement or existing easement, deed restrictions, rights of way, 
or corridor agreements. 

Ford Crossing Ford crossings within the site may be maintained only as allowed by 
Conservation Easement or existing easement, deed restrictions, rights of way, 
or corridor agreements. 

Road Crossing Road crossings within the site may be maintained only as allowed by 
Conservation Easement or existing easement, deed restrictions, rights of way, 
or corridor agreements. 

Beaver Management Beaver activity will be monitored and removed on an as needed basis.  
Stormwater Management Device Storm water management devices will be monitored and maintained per the 

protocols and procedures defined by the NC Division of Water Quality Storm 
Water Best Management Practices Manual. 
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9.0 PERFORMANCE STANDARDS 
  
Performance standards shall comply with the Ecosystem Enhancement Program 
Monitoring Requirements and Performance Standards for Stream and Wetland 
Mitigation Dated November 7, 2011. (Section IV C.) 
 
Morphologic Parameters and Channel Stability 
Restored and enhanced streams should demonstrate morphologic stability to be 
considered successful. Stability does not equate to an absence of change, but rather to 
sustainable rates of change or stable patterns of variation. Restored streams often 
demonstrate some level of initial adjustment in the period that follows construction and 
some subsequent change/variation is also to be expected. However, the observed 
change should not be unidirectional such that it represents a robust trend. If some trend 
is evident, it should be modest or indicate migration to another stable form. Annual 
variation is to be expected, but over time this should demonstrate equilibrium on the 
reach scale with the maintenance of or even a reduction in the amplitude of variation. 
Lastly, all of this must be evaluated in the context of hydrologic events to which the 
system is exposed and the design type/intent (i.e. threshold versus free form alluvial 
channels). 
 
Dimension 
General maintenance of a stable cross-section and hydrologic access to the floodplain 
features over the course of the monitoring period will generally represent success in 
dimensional stability. However, some change is natural and expected and can even 
indicate that the design was successful and appropriate for the hydrologic and sediment 
regime. Examples include depositional processes resulting in the development of 
constructive features on the banks and floodplain such as an inner berm, a slightly 
narrower channel, modest natural levees, and general floodplain deposition.  
 
For stream dimension, cross-sectional overlays and key parameters such as cross-
sectional area, and the channel’s width to depth ratios should demonstrate modest 
overall change and patterns of variation that are in keeping with the descriptions in 
section 3.6.1. 
 
Significant widening of the channel cross-section or trends of increase in the cross 
sectional area generally represent concern, although some adjustment in this direction 
is acceptable if the process is arrested after a period of modest adjustment. In the case 
of riffle cross sections, maintenance of depths that represent small changes to target 
competence (e.g. consistently low BHRs <1.2) would also reflect stability. Although a 
pool cross-section may experience periodic infilling due to watershed activity and the 
timing of events relative to monitoring, the majority of pools within a project stream 
reach/component should demonstrate maintenance of greater depths and low water 
surface slopes over time. Rates of lateral migration need to be moderate. 
Bank pins will be installed to monitor rates of erosion.  
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Pattern and Profile 
Pool depths may vary from year to year, however the majority of pools should maintain 
depths that are distinct in the profile and are readily observed. Pattern measurement will 
not be collected unless observations indicate a detectable change based on 
observations and/or dimension measurements. 
 
Substrate 
Generally it is anticipated that the bed materials will coarsen over time. The majority of 
riffle pebble counts should indicate maintenance or coarsening of the substrate. The 
D50 and D84 of the substrate should show a coarser distribution of bed materials in 
riffles and finer size class distribution in pools.  
 
Sediment Transport 
Depositional features should be consistent with a stable stream that is effectively 
managing its sediment load. Point Bar and inner berm features should develop without 
excessive encroachment of the restored channel. Trends in the development of 
systemic robust mid-channel or alternating bar features will be considered a 
destabilizing condition and may require intervention.  
 
The tributaries outside of the conservation easement will be observed yearly and the 
monitoring report will document the function of the upstream basins in capturing excess 
sediment produced by observed degradation in the narrative. A specific performance 
standard has not been added.  
 
Surface Water Hydrology 
Monitoring of stream water stages through a staff gauge should show recurrence of 
bankfull flow on average every 1 to 2 years. Throughout the monitoring period, the 
surface water stage should achieve bankfull or greater elevations at least twice. The 
bankfull events must occur during separate monitoring years.  
 
Vegetation 
The vegetation monitoring will be conducted according to the Carolina Vegetation 
Survey (CVS) – EEP protocol Version 4.2 (Lee et al 2008).  Vegetation monitoring plots 
will be 100 square meters in size and will be conducted according to the Level I protocol 
which has a focus on planted stems only.  The purpose of this level of monitoring is to 
determine the pattern of installation of plant material with respect to species, spacing, 
density, and to monitor the survival and growth of those installed species.  The success 
criteria for the preferred species in the restoration areas will be based on annual and 
cumulative survival and growth over seven (7) years.  Survival on preferred species 
must be at a minimum 320 stems/acre at the end of the three years of monitoring and 
260 stems/acre after five years.  At year 7, density must be no less than 210 seven 
year-old planted stems/acre. Level II of the CVS protocol, which includes natural stems 
and planted stems, will be followed for the monitoring year 2 and subsequent years until 
the project close out year.  The number of required plots is based on the mitigation 
category: stream enhancement, stream restoration, and wetland restoration.  A 
spreadsheet is provided by EEP to calculate to necessary numbers of plots for streams 
(Lee et al 2008).  Ten plots will be required for the restored reach of Tanyard Branch. 
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10.0 MONITORING REQUIREMENTS 
Annual monitoring data will be reported using the EEP monitoring template. The 
monitoring report shall provide a project data chronology that will facilitate an 
understanding of project status and trends, population of EEP databases for analysis, 
research purposes, and assist in decision making regarding project close-out.  
 
Required Parameter  Quantity Frequency  Notes 
No Pattern As per April 2003 

WSACE Wilmington 
District Stream 
Mitigation Guidelines 

Annual  

Yes  Dimension As per November 
2011 NCEEP 
monitoring 
requirements 

Monitoring 
Years 1,2,3, 
5, and 7 

Cross-sections to be monitored 
over seven (7) years and shall 
include an assessment of bank 
height ratio and entrenchment 
ratio 

Yes Bank Erosion Pins As per November 
2011 NCEEP 
monitoring 
requirements 

Monitoring 
Years 1,2,3, 
5, and 7 

Bank pin arrays shall be 
installed at pool (bend) 
monitoring cross-sections; 
arrays shall be measured at 
time of cross-section surveys 

Yes Profile As per April 2003 
WSACE Wilmington 
District Stream 
Mitigation Guidelines 

As-Needed Longitudinal profile will be 
collected as a part of the as-
built survey, visual monitoring 
will be conducted thereafter. 

Yes  Substrate As per April 2003 
WSACE Wilmington 
District Stream 
Mitigation Guidelines 

Annual  

 
Yes 

Surface Water Hydrology As per April 2003 
WSACE Wilmington 
District Stream 
Mitigation Guidelines 

 
Semi-annual 

A Crest Gauge will be installed 
on site; the device will be 
inspected on a semi-annual 
basis to document the 
occurrence of bankfull events 
on the project.  

 
No 

Ground Water Hydrology Quantity and location 
of gauges will be 
determined in 
consultation with EEP 

 
Annual 

Groundwater monitoring 
gauges with data recording 
devices will be installed on site; 
the data will be downloaded on 
every three months during the 
growing season 

Yes Vegetation Quantity and location 
of gauges will be 
determined in 
consultation with EEP 

Monitoring 
Years 
1,2,3,5, and 7 

Vegetation will be monitored 
using the Carolina Vegetation 
Survey (CVS) protocols 

 
 
Yes 

Exotic and nuisance 
vegetation and Beaver 

  
 
Annual 

Locations of exotic and 
nuisance vegetation and the 
occurrence of beaver dams 
and approximate inundation 
limits will be mapped. 

Yes Project boundary  Semi-annual Location of fence damage, 
vegetation damage, boundary 
encroachments, etc. will be 
mapped. 

 



 

601 East NCEEP Final Mitigation Plan January 2014  52 

11.0 LONG-TERM MANAGEMENT PLAN 
 
Upon approval for close-out by the Interagency Review Team (IRT) the site will be 
transferred to the State of North Carolina. This party shall be responsible for periodic 
inspection of the site to ensure that restrictions required in the conservation easement 
of the deed restriction document(s) are upheld. Endowment funds required to uphold 
easement and deed restrictions shall be negotiated prior to site transfer to the 
responsible party. 
 
 

12.0 ADAPTIVE MANAGEMENT PLAN 
 
Upon completion of site construction EBX will implement the post-construction 
monitoring protocols previously defined in this document. Project maintenance will be 
preformed as described previously in this document. If, during the course of annual 
monitoring it is determined the site’s ability to achieve site performance standards are 
jeopardized, EBX will notify the NCEEP of the need to develop a Plan of Correction 
Action. The Plan of Corrective Action will be prepared by an engineering consultant. 
Once the Corrective Action Plan is prepared and finalized EBX will:  
  

1. Notify the NCEEP.  
2. Revise performance standards, requirements, and monitoring 

requirements as necessary and/or required by the NCEEP. 
3. Obtain other permits as necessary. 
4. Implement the Corrective Action Plan.  
5. Provide the NCEEP a Record Drawing of Corrective Actions. This 

document shall depict the extent and nature of the work preformed. 
 
 

13.0 FINANCIAL ASSURANCES 
 
Pursuant to Section IV H and Appendix III of the Ecosystem Enhancement Program’s 
In-Lieu Fee Instrument dated July 28, 2010, the North Carolina Department of 
Environment and Natural resources has provided the U.S. Army Corps of Engineers 
Wilmington District with a formal commitment to fund projects to satisfy mitigation 
requirements assumed by EEP. This commitment provides financial assurance for all 
mitigation projects implemented by the program. 
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14.0 OTHER INFORMATION 

14.1 Definitions 
 
Morphological description- the stream type; stream type is determined by quantifying 
channel entrenchment, dimension, patter, profile, and boundary materials’ as described 
in Rosgen, D. (1996), Applied River Morphology, 2nd edition  
 
Native vegetation community – a distinct and reoccurring assemblage of population of 
plants, animals, bacteria and fungi naturally associated with each other and their 
population; as described in Schafale, M.P. and Weakley, A. S. (1990), Classification of 
the Natural Communities of North Carolina, Third Approximation 
 
Project Area- includes all protected lands associate with the mitigation project 
 

14.2 Reference 
 
Arcement, Jr., G.J., Schneider, V.R. (1989) Guide for Selecting Manning’s 
Roughness Coefficients for natural Channels and Flood Plains. United States 
Geological Survey Water-supply Paper: 2339 
 
Raber-Langendoen, D., Rocchio, J., Schafale, M., Nordman, C., Pyne, M., Teague, J., 
Foti, T., Comer, P. (2006), Ecological Integrity Assessment and Performance 
Measures for Wetland Mitigation. Nature Serve, Arlington, Virginia. 
 
Lindenmayer, D.B., and J.F. Franklin. (2002), Conserving forest biodiversity: A 
comprehensive multiscaled approach. Island Press, Washington, DC. 
 
North Carolina Division of Water Quality (NCDWQ). Surface Water Classifications. 
http://protal.ncdenr.org/weg/wq/ps/csu/classifications Raleigh, NC 
 
North Carolina Ecosystem Enhancement Program (2011), Monitoring Requirements 
and Performance Standards for Stream and/or Wetland Mitigation. 
 
North Carolina Floodplain Mapping Program. Floodplain Mapping Information 
System. http://floodmaps.nc.gov/FMIS/Default.aspx Raleigh, NC. 
 
Peet, R.K., Wentworth, T.S., and White, R.S. (1998), A flexible, multipurpose method 
for recording vegetation composition and structure.  Castanea 63:262-274. 
 
Pope, P.F., Tasker, G.D. 1999, Estimating the magnitude and frequency of floods 
in rural basins of North Carolina. U.S. Geological Survey Water Resources 
Investigations Report 99-4114. U.S. Geological Survey, Raleigh, NC. 
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Rosgen, D. (1996), Applied River Morphology, 2nd edition, Wildland Hydrology, 
Pagosa Springs, CO 
 
Rosgen, D. (2006), Watershed Assessment of River Stability and Sediment Supply 
(WARSSS), Wildland Hydrology, Fort Collins, CO 
 
Schafale, M.P. and Weakley, A.S. (1990), Classification of the Natural Communities 
of North Carolina, Third Approximation, NC Natural Heritage Program, Raleigh, NC. 
 
US Army Corps of Engineers Wilmington District (2003), Stream Mitigation 
Guidelines, April 2003. 
 
Young, T.>F> and Sanzone, S. (editors). (2002), A framework for assessing and 
reporting on ecological condition. Ecological Reporting Panel, Ecological Processes 
and Effects Committee. EPA Science Advisory Board. Washington, DC. 
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