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EXECUTIVE SUMMARY 

 

The North Carolina Ecosystem Enhancement Program (NCEEP) has completed level II stream 

enhancement and wetland creation at the Irwin Creek Restoration Site (hereafter referred to as the “Site”) 

to assist in fulfilling stream and wetland mitigation goals in the area.  The Site is located on the western 

side of the City of Charlotte, approximately 2 miles southeast of the Charlotte Douglas International 

Airport, in Mecklenburg County.  The Site is located in United States Geological Survey Hydrologic Unit 

03050103020020 (North Carolina Division of Water Quality [NCDWQ] Subbasin 03-08-34) of the 

Catawba River Basin and will service USGS 8-digit Cataloging Unit (CU) 03050103.   

 

The Site is located within a NCEEP Targeted Local Watershed within the Sugar Creek watershed; this 

watershed in conjunction with the Little Sugar, McMullen, and McAlpine Creek watersheds in CU 

03050103 drain point and nonpoint sources of pollution from the metropolitan center of Charlottle 

severely impacting aquatic health of the watershed.  The waters are listed as impaired for elevated levels 

of fecal coliform bacteria and turbidity; the main goal in this CU is to provide better stormwater 

management (NCEEP 2007).  

 

Prior to construction, the Site was located within a FEMA buyout area where several homes were 
demolished and removed.  Surrounding land uses include commercial and residential areas with narrow 

riparian corridors adjacent to streams; greater than 85-90 percent of the contributing watershed having 

been cleared and developed. 

 

The goals and objectives of this project focus on improving local water quality, habitat, and stream 

stability.  The project approach was designed to provide restoration-oriented improvements to maximize 
environmental benefits while working within Site constraints, technical guidelines, and availability of 

funds.  These goals were accomplished by the following. 

 

1. Creating a floodplain bench including off-line wetlands to reduce the amount of sediment 

entering the stream by acting as a repository for soils suspended in the water column during high 

flow events, providing water storage to further allow sediment to settle out, and slow recharge of 

stormwater into the groundwater subsurface network. 

2. Enhancing vegetation to provide habitat/food sources, shade the stream, filter overland runoff, 

and remove soil particles and other nutrients from stormwater. 

3. Protecting a Site identified in a watershed that is listed as impaired for elevated levels of fecal 

coliform bacteria and turbidity (NCEEP 2007).  

 
This project was constructed between the spring and early winter of 2009.  The project consisted of 

enhancement (level II) of 980 linear feet of stream by laying back stream banks, excavating and extensive 

90- to 100-foot wide floodplain bench along the entire project stream length, creating 0.5 acres of 
wetlands within the floodplain bench, and planting with native forest species.  Several structures were left 

at the downstream end of the Site rather than removing them to avoid disturbance to the wetland area and 

stream banks.  In addition, it was verified by HDR Engineering that the structures will not cause an issues 

with FEMA and may provide aquatic habitat and grade control.  Site activities provide 653 Stream 
Mitigation Units and 0.17 riparian riverine Wetland Mitigation Units.  The Site will be protected by a 

permanent conservation easement held by the State of North Carolina.   
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1.0 INTRODUCTION 

 

1.1 Location and Setting  

The North Carolina Ecosystem Enhancement Program (NCEEP) has completed level II stream 

enhancement and wetland creation at the Irwin Creek Restoration Site (hereafter referred to as the “Site”) 

to assist in fulfilling stream and wetland mitigation goals in the area.  The Site is located on the western 

side of the City of Charlotte, approximately 2 miles southeast of the Charlotte Douglas International 

Airport, in Mecklenburg County (Figure 1, Appendix A).  The Site is located in United States Geological 

Survey Hydrologic Unit 03050103020020 (North Carolina Division of Water Quality [NCDWQ] Subbasin 

03-08-34) of the Catawba River Basin and will service USGS 8-digit Cataloging Unit (CU) 03050103.   

 
Directions to the Site from Charlotte, North Carolina: 

 
� Take Interstate 77 to exit 7 (Clanton Road) 

� Travel northeast on Clanton Road for approximately 0.6 mile 

� Take the fourth left on Fieldcrest Road 

� Take the second right onto Crestridge Drive 

� Take the first right onto Abeline Road 

� Take the first left onto Whitehurst Road; the Site runs parallel to Whitehurst Road between 

Whitehurst Road and Irwin Creek 

� Coordinates in center of the Site: 

o Latitude 35.199345ºN, Longitude 80.900418ºW (NAD83/WGS84) 

 

1.2 Project Goals and Objectives 

The goals and objectives of this project focus on improving local water quality, habitat, and stream 

stability.  The project approach was designed to provide restoration-oriented improvements to maximize 
environmental benefits while working within Site constraints, technical guidelines, and availability of 

funds.  These goals were accomplished by the following. 

 

1. Creating a floodplain bench including off-line wetlands to reduce the amount of sediment entering 

the stream by acting as a repository for soils suspended in the water column during high flow 

events, providing water storage to further allow sediment to settle out, and slow recharge of 

stormwater into the groundwater subsurface network. 

2. Enhancing vegetation to provide habitat/food sources, shade the stream, filter overland runoff, and 

remove soil particles and other nutrients from stormwater. 

3. Protecting a Site identified in a watershed that is listed as impaired for elevated levels of fecal 

coliform bacteria and turbidity (NCEEP 2007).  

 
 

1.3 Project Structure, Restoration Type, and Approach 

Prior to construction, the Site was located within a FEMA buyout area where several homes were 

demolished and removed.  Surrounding land uses include commercial and residential areas with narrow 
riparian corridors adjacent to streams; greater than 85-90 percent of the contributing watershed having been 

cleared and developed. 

 
As constructed, Site activities enhanced (level II) 980 linear feet of stream and created 0.5 acres of riparian 

riverine wetlands by laying back stream banks, excavating an extensive 90- to 100-foot wide floodplain 

bench along the entire project stream length, creating wetlands within the floodplain bench, and planting 

with native forest species.  Several structures were left at the downstream end of the Site rather than 
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removing them to avoid disturbance to the wetland area and stream banks (Photo Point 1, Appendix B and 

Figure 2, Appendix A).  In addition, it was verified by HDR Engineering that the structures will not cause 
an issues with FEMA and may provide aquatic habitat and grade control.  Site activities provide 653 

Stream Mitigation Units and 0.17 riparian riverine Wetland Mitigation Units (Table 1 and Figure 2, 

Appendix A).  Planting occurred within 3.2 acres of the 5.7-acre conservation easement including stream 

banks, floodplain, wetlands, and upland slopes on the south side of Irwin Creek.  Target natural 
communities consisted of Piedmont/Mountain Bottomland Forest adjacent to Site streams and within 

floodplains grading towards a Mesic-Mixed Hardwood Forest (Piedmont subtype) on slopes (Schafale and 

Weakley 1990).  Table 6 (Appendix C) outlines woody species planted within the Site.  Completed project 
activities, reporting history, completion dates, project contacts, and background information are 

summarized in Tables 2-4 (Appendix A).   

 

2.0 MONITORING PLAN 

Monitoring of Site restoration efforts will be performed for stream, vegetation, and hydrology components 
of the Site until success criteria are fulfilled.  The establishment, collection, and summarization of 

monitoring data shall be conducted in accordance with the most current version of the EEP document 

entitled Content, Format, and Data Requirements for EEP Monitoring Reports (version 1.2). 

 
2.1 Stream 

Annual stream monitoring will include vegetation survival (Section 2.2 Vegetation) and a photographic 
record of post construction conditions.  Post construction photographs are included in Appendix B.  

Photographs of the enhancement (level II) reach will be taken for each year of the monitoring period.  In 

addition, visual assessments of the stream will be conducted by walking the length of stream and bankfull 

flow events will be documented.   
 

2.2 Vegetation 

After planting was completed, an initial evaluation was performed to verify planting methods were 
successful and to determine initial species composition and density.  Five sample vegetation plots (10-

meter by 10-meter) were installed and measured within the Site as per guidelines established in CVS-EEP 

Protocol for Recording Vegetation, Version 4.0 (Lee et al. 2006).  In each sample plot, vegetation 

parameters to be monitored include species composition and species density.  Visual observations of the 
percent cover of shrub and herbaceous species will also be documented by photograph.  Baseline 

vegetation plot information can be found in Appendix C.  Initial stem count measurements indicate an 

average of 639 stems per acre; individual plots met success criteria with the exception of plot 4, which was 
one stem short. 

 
2.3 Hydrology  
Two groundwater monitoring gauges were installed at the Site within off-line wetlands.  Hydrological 

sampling will continue throughout the growing season at intervals necessary to satisfy the jurisdictional 

hydrology success criteria (USEPA 1990). 

 

3.0 SUCCESS CRITERIA 

 

3.1 Stream Success Criteria 
Success criteria for stream enhancement will include 1) success of riparian vegetation and 2) 

documentation of two bankfull channel events.  In the event that less than two bankfull events occur during 

the first five years, monitoring will continue until the second event is documented.  In addition, bankfull 

events must occur during separate monitoring years. 
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3.2 Vegetation Success Criteria 

Characteristic Tree Species include woody tree and shrub species planted at the Site, observed within the 
reference forest, or outlined for the appropriate plant community in Schafale and Weakley (1990).  An 

average density of 320 stems per acre of Characteristic Tree Species must be surviving in the first three 

monitoring years.  Subsequently, 260 Characteristic Tree Species per acre must be surviving in year 5.   

 
If vegetation success criteria are not achieved based on average density calculations from combined plots 

over the entire restoration area, supplemental planting may be performed with tree species approved by 

regulatory agencies.  Supplemental planting will be performed as needed until achievement of vegetation 
success criteria.  

 
3.3 Hydrology Success Criteria 
Target hydrological characteristics include saturation or inundation for 10 percent of the growing season, 

during average climatic conditions.  These areas are expected to support hydrophytic vegetation.  If wetland 

parameters are marginal as indicated by vegetation and/or hydrology monitoring, a jurisdictional 
determination will be performed.   

 

4.0 MAINTENANCE AND CONTINGENCY 

In the event that success criteria are not fulfilled, a mechanism for contingency will be implemented.   

 

Stream 

In the event that stream success criteria are not fulfilled, a mechanism for contingency will be 

implemented.  The method of contingency is expected to be dependent upon stream variables that are not in 

compliance with success criteria.  Primary concerns, which may jeopardize stream success include 1) 

riparian vegetation and/or 2) documentation of bankfull events. 

 

Vegetation 

If vegetation success criteria are not achieved based on average density calculations from combined plots 

over the entire restoration area, supplemental planting may be performed with tree species approved by 

regulatory agencies.  Supplemental planting will be performed as needed until achievement of vegetation 

success criteria.  

 

Hydrology 

Hydrologic contingency may include floodplain surface modifications such as construction of ephemeral 

pools, deep ripping of the soil profile, and installation of berms to retard surface water flows.  

Recommendations for contingency to establish wetland hydrology may be implemented and monitored 

until hydrology success criteria are achieved. 
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Table 1.  Site Restoration Structures and Objectives 

Table 2.  Project Activity and Reporting History 

Table 3.  Project Contacts Table 

Table 4.  Project Attributes Table 

Figure 1.  Site Location Map 

Figure 2.  Monitoring Plan View 
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Table 1.  Site Restoration Structures and Objectives  
Restoration 

Segment/ 

Reach ID* 

Station 

Range 
Mitigation Type 

Priority 

Approach 

Linear 

Footage/ 

Acreage 

Comment 

Irwin Creek -- Enhancement Level II 980 

Laying back stream banks, 
excavation of a 90- to 100-
foot wide floodplain bench 

along the entire project, 
creation of wetlands within 
the floodplain bench, and 
planting with native forest 

vegetation. 

Wetland -- Creation -- 0.5 

Excavation of depressional 
wetlands within the 

floodplain bench and 
planting with native forest 

vegetation. 

Component Summation 

Restoration Level Stream (linear footage) 
Riverine Riparian Wetland 

(acreage) 

Planted Riparian Buffer 

(acreage) 

Enhancement (Level II) 980 -- -- 

Creation -- 0.5 -- 

Totals  980 0.5 3.2 

Mitigation Units 653 SMUs** 0.17 WMUs -- 

*  Locations of each reach are depicted on the As-built Record Drawings in Appendix D  
** A ratio of 1.5:1 was used due to the extensive excavation of a 90- to 100-foot wide floodplain bench along the entire project in 
addition to the incorporation of created wetlands within the floodplain bench area. 

 

Table 2.  Project Activity and Reporting History  

Activity or Report 

Data Collection 

Complete 

Completion 

or Delivery 

Restoration Plan -- October 2003 

Site Construction and 1
st
 Planting -- Spring 2009 

2
nd
 Planting -- Late fall/early winter 2009 

As-built Analysis Report -- March 2010 

As-built Record Drawings -- March 2010 

Baseline Monitoring Report June 2010 July 2010 

 

Table 3.  Project Contacts Table 

Designer  

 

HDR Engineering of the Carolinas, Inc. 

3733 National Drive 

Raleigh, NC 27612 

919-785-1118 

Construction and  

Seeding and Matting Contractor 

 

Blythe Development Company 

1415 E. Westinghouse 

Charlotte, NC 28273 

Planting Contractor North State Environmental, Inc. 

2889 Lowery Street, Suite B 

Winston Salem, NC 27101 

336-725-2010 
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Table 4.  Project Attribute Table 

Project County Mecklenburg County, North Carolina 

Physiographic Region Piedmont 

Ecoregion Southern Outer Piedmont 

Project River Basin Catawba 

USGS 14-digit HUC 03050103020020 

NCDWQ Subbasin 03-08-34 

Within EEP Watershed Plan Extent?  Yes-Targeted Local Watershed 

WRC Class  Warm 

% of project easement fenced NA 

Beaver activity observed during design phase No 

Drainage Area 31 square miles 

Stream Order 4th or greater 

Enhanced length 980 linear feet 

Perennial or Intermittent Perennial 

Watershed Type Highly Developed 

Watershed Land Use >85-90 percent commercial/residential development 

Impervious Surface >30 percent 

NCDWQ Index Number 11-137-1 

NCDWQ Classification C 

303d listed? Yes 

Upstream of a 303d listed segment? Yes 

Reasons for 303d listing Increased levels of copper, lead, and zinc affecting 

aquatic communities; downstream watershed is 

characterized by elevated levels of fecal coliform and 

turbidity. 

Total easement 5.7 acres 

Total planted within easement 3.2 acres 

Trout Waters Designation No 

Species of concern No 

Dominant Soil Series Monacan 
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Stream Data 

 

Post 

Construction Photographs 
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Irwin Creek 

Post Construction Pictures 

Taken July 2010 

  

Photo Point 1:  Downstream Structure left in 

place to avoid disturbance to wetlands and 

stream banks in addition to provide potential 

aquatic habitat and channel grade control 

Photo Point 2:   

Levee Area 

Photo Point 3:  

Excavated bench area 

Photo Point 5: 

Stream-side assemblage 

Photo Point 4: 

Topo break looking from the 

excavated bench  up to the levee 
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Table 5.  Vegetation Plot Attribute Table 

Table 6.  Planted Woody Species 
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Table 5.  Vegetation Plot Attributes Data 
Plot 

ID 
Community Type Planting Zone ID* Reach ID 

Associated 

Gauge 
Method 

CVS 

Level 

1 Bottomland Hardwoods Zones 1/2 

Irwin Creek NA 

V
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 p
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2
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6
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2 

Bottomland 

Hardwoods/Mixed-Mesic 

Hardwoods 

Zones 3/4 

3 Bottomland Hardwoods Zones 2/3 

4 Mixed-Mesic Hardwoods Zone 4 

5 Bottomland Hardwoods Zones 1/2 
*Zone 1 = streamside assemblage, Zone 2 = floodplain bench, Zone 3 = floodplain bench/depression, Zone 4 = slope 

 

Table 6.  Planted Woody Vegetation  
ZONE 1:  STREAMSIDE ASSEMBLAGE ZONE 2:  FLOOPLAIN BENCH 

Livestakes Containerized/Plugs 

Silky dogwood (Cornus amomum) Tag alder (Alnus serrulata) 

Black willow (Salix nigra) Chokeberry (Aronia arbutifolia) 

Silky willow (Salix sericea) American beautyberry (Callicarpa americana) 

Elderberry (Sambucus canadensis) Buttonbush (Cephalanthus occidentalis) 

 Winterberry (Ilex verticulata) 

 Virginia willow (Itea virginica) 

 Possumhaw (Viburnum nudum) 

 Bare Root 

 Red maple (Acer rubrum) 

 River birch (Betula nigra) 

 Green ash (Fraxinus pennsylvanica) 

 Sycamore (Platanus occidentalis) 

 Water oak (Quercus nigra) 

 Willow oak (Quercus phellos) 

  

ZONE 3:  FLOOPLAIN BENCH/DEPRESSION ZONE 4:  SLOPE 

Bare Root Bare Root 

River birch (Betula nigra) Red maple (Acer rubrum) 

Silky dogwood (Cornus amomum) Green ash (Fraxinus pennsylvanica) 

Buttonbush (Cephalanthus occidentalis) Sweetgum (Liquidambar styraciflua) 

Green ash (Fraxinus pennsylvanica) Tulip poplar (Liriodendron tulipifera) 

Winterberry (Ilex verticulata)  

Black willow (Salix nigra)  

Elderberry (Sambucus canadensis)  

Yellowroot (Xanthorhiza simplicissima)  
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As-built Analysis Report and Record Drawings 

 

As-built Analysis Report 

Record Drawings March 5, 2010 

 

 
 










































