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EXECUTIVE SUMMARY 

 

This detailed mitigation plan describes the Little Lick Creek Buffer Project (Project) and is designed 

specifically to assist in fulfilling North Carolina Ecosystem Enhancement Program (NCEEP) mitigation 

goals.  The Project is located approximately five miles east of Durham in Durham County, North 

Carolina. This portion of Durham County is located within the Upper Neuse River Basin Hydrologic Unit 

and Targeted Local Watershed 03020201050020.   

 

This document details riparian buffer and nutrient offset buffer mitigation within an approximately 12.14-

acre easement.  This restoration work will result in 0.87 acre (37,897 square feet) between top of bank 

and 50 feet from the top of bank viable for either riparian buffer mitigation or nutrient offset mitigation 

(providing 1977 pounds of nitrogen and 127 pounds of phosphorus offsets over 30 years).  Additionally, 

work between 50 feet and 200 feet from the top of bank will result in 6.65 ac (289,672 square feet) of 

nutrient offset mitigation (providing 15,116 pounds of nitrogen offsets and 974 pounds of phosphorus 

offsets over 30 years). 

 
The Little Lick Creek Local Watershed Plan (NCEEP 2006) project atlas includes this Project (called 

Butler Road) with identified stressors resulting from anthropogenic activities related to the conversion of 

80 percent of the watershed to disturbed land use/land cover with impervious surfaces covering over 14 

percent of the watershed.  Water quality is influenced due to the watershed slope (6 percent), the presence 

of moderately erodible soils, and its location within the Triassic Basin ecoregion.  This project was 

identified for riparian buffer and nutrient offset restoration opportunities to improve hydrology, water 

quality, and habitat. 

 

Little Lick Creek is on the NC Section 303(d) list of impaired water bodies, due to poor aquatic life 

ratings and low levels of dissolved oxygen. 

 

The goals of the Little Lick Creek Project (Butler Road) address stressors identified in the Project 

watershed and include the following.   

• Restore riparian buffers associated with Little Lick Creek, a UT to Little Lick Creek, and water 

conveyances flowing to jurisdictional waters on site.  

 

The project goals will be addressed by the following objectives: 

• Reestablish natural vegetation along stream banks and water by planting existing 

cleared/disturbed land and treating invasive species. 
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LITTLE LICK CREEK 

DETAILED MITIGATION PLAN 

1.0 RESTORATION PROJECT GOALS AND OBJECTIVES  

The Little Lick Creek Buffer Restoration Project is located in the Little Lick Creek Local Watershed 

planning area, which is nested in the 700 square mile Falls Lake watershed.  The Project watershed is 

located within 14-digit Hydrologic Unit Code (HUC) 03020201050020, which was identified as a 

Targeted Local Watershed (TLW) in the North Carolina Ecosystem Enhancement Program (NCEEP) 

2010 Neuse River Basin Restoration Priority (RBRP) plan and is identified in the 2009 Little Lick Creek 

Local Watershed Plan (LWP) Upper Neuse Project Atlas (Butler Road). 

 

NCEEP developed a LWP for the 21-square mile Little Lick Creek watershed area that included land use 

analysis, water quality monitoring, and stakeholder input to identify problems with water quality, habitat, 

and hydrology.  The Little Lick Creek watershed is relatively undeveloped and in an active state of rural 

to suburban transition with agriculture, forestry, rural, and undeveloped land comprising over 50 percent 

of the land uses.  Durham’s laws zone this land for more intensive development; therefore, this land is 

rapidly being converted to residential and commercial properties.  Little Lick Creek is on the NC Section 

303(d) list of impaired water bodies, due to poor aquatic life ratings and low levels of dissolved oxygen as 

the result of trash dumping, poor maintenance of on-site wastewater treatment systems, small vehicle 

maintenance and repair operations, outdoor materials storage, grease storage, and wash water disposal. 

 

The Little Lick Creek LWP project atlas includes this Project (Butler Road) with identified stressors 

resulting from anthropogenic activities related to the conversion of 80 percent of the watershed to 

disturbed land use/land cover with impervious surfaces covering over 14 percent of the watershed.  Water 

quality is influenced due to the watershed slope (6 percent), the presence of moderately erodible soils, and 

its location with the Triassic Basin ecoregion.  This project was identified for riparian buffer and nutrient 

offset restoration opportunities to improve hydrology, water quality, and habitat. 

 

The goals of the Little Lick Creek Project (Butler Road) address stressors identified in the Project 

watershed and include the following.   

• Restore riparian buffers associated with Little Lick Creek, a UT to Little Lick Creek, and water 

conveyances flowing to jurisdictional waters on site.  

 

The project goals will be addressed by the following objectives: 

• Reestablish natural vegetation along stream banks and water by planting existing 

cleared/disturbed land and treating invasive species. 

2.0 SITE SELECTION  

2.1 Directions 

Directions to the Project from Raleigh, North Carolina: 

 

• Take Glenwood Avenue/US-70 West towards Durham 

• After approximately 15.5 miles, turn right on S. Mineral Springs Road 

• Turn left after 0.2 mile to stay on S. Mineral Springs Road 

• The Project is 2.8 miles on the left; the access point is on Butler Road 

Latitude 35.9852 ºN, Longitude 78.8208 ºW (NAD83/WGS84) 
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2.2 Site Selection 

The Little Lick Creek Project easement area consists of 12.14 acres that was subdivided and proposed for 

development.  The Project is currently characterized fallow fields and mature mixed hardwood forest 

(Figure 4).  Of the 4.12 acres of existing mature forest on site, 0.22 acre is comprised of singular mature 

trees not associated with a contiguous forest. 

 

Riparian buffer vegetation adjacent to stream channels and water conveyances is variable ranging from 

disturbed vegetation with little diversity to more diverse mature forest.  Fallow fields are dominated by 

herbaceous vegetation and maintain little vegetative diversity with several thick areas of rose (Rosa sp.) 

and blackberry (Rubus argutus) with scattered Japanese honeysuckle (Lonicera japonica), two small 

areas of loblolly pine (Pinus taeda) seedlings, and scattered natural recruits of various oak species 

(Quercus spp.) and sweetgum (Liquidambar styraciflua).  Mixed hardwood forest areas are composed of 

the following. 

 

• Winged elm (Ulmus alata) 

• Water oak (Quercus nigra) 

• Willow oak (Quercus phellos) 

• Northern red oak (Quercus rubra) 

• Wax myrtle (Morella cerifera) 

• Tag alder (Alnus serrulata) 

• River birch (Betula nigra) 

• Red maple (Acer rubrum) 

• Sweetgum (Liquidambar styraciflua) 

• Black gum (Nyssa sylvatica) 

• Black cherry (Prunus serotina) 

• Eastern red cedar (Juniperus virginiana) 

• Black willow (Salix nigra) 

• Green ash (Fraxinus pennsylvanica) 

• Japanese honeysuckle (Lonicera japonica) 

• Chinese privet (Ligustrum sinense) 

• Thorny olive (Eleagnus pungens)  

 

Project water conveyances flow to Little Lick Creek, a jurisdictional stream, and have narrow to no 

riparian buffers.  The Project area is divided by Butler Road and a sewer easement runs approximately 

parallel to the west of Little Lick Creek.   

 

The Project has been cleared since the oldest available aerial photography (March 1964).  Historically, 

water conveyances were straightened and/or disturbed with little to no riparian buffer, and locations of 

adjacent roadways have not changed since 1964.   

2.3 Vicinity Map 

The Little Lick Creek Project is located just east of the City of Durham in Durham County just north of 

the intersection of Highway 98 and Mineral Springs Road (Figure 1). 
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2.4 Watershed Map 

Little Lick Creek drains an approximately 6.0-square mile watershed at the Project outfall (Figure 2).  The 

watershed is highly developed and contains a portion of the City of Durham. 

2.5 Soil Survey 

Soils within the Project, according to the Natural Resource Conservation Service Web Soil Survey (NRCS 

2012) are comprised of Altavista silt loam, Chewacla and Wehadkee soils, Creedmoor sandy loam, and 

White Store sandy loam.  Soils within the Project are depicted in Figure 3 and described below.   

 

Table 1.  Soils Mapped within the Project 

Soil Series 
Hydric 

Status* 
Family Description 

Altavista silt 

loam 
Hydric Aquic Hapludults 

This series consists of rarely flooded, moderately well-drained soils on 

stream terraces.  Slopes are between 0-6 percent.  Depth to the water 

table is between 18-30 inches.  These soils are old loamy alluvium 

derived from igneous and metamorphic rock. 

Chewacla and 

Wehadkee soils 
Hydric 

Fluvaquentic 

Dystrudepts and 

Fluvaquentic 

Endoaquepts 

This series consist of somewhat poorly to poorly drained, frequently 

flooded soils found on floodplains and in depressions on floodplains.  

Slopes are between 0-2 percent.  Depth to the water table is between 

0-24 inches.  These soils are loamy alluvium derived from igneous and 

metamorphic rock. 

Creedmoor sandy 

loam 
Not Hydric Aquic Hapludults 

This series consist of moderately well-drained soils found on uplands.  

Slopes are between 2-10 percent.  Depth to the water table is between 

18-24 inches.  These soils are residuum weathered from shale and 

siltstone and/or mudstone and/or sandstone. 

White Store 

sandy loam 
Not Hydric Vertic Hapludalfs 

This series consist of moderately well-drained soils found on 

hillslopes on ridges.  Slopes are between 6-10 percent.  Depth to the 

water table is between 12-18 inches.  These soils are residuum 

weathered from mudstone and/or shale and siltstone and/or sandstone. 

*USDA 2012 

 

Two soil samples were collected within the Project for analysis by the North Carolina Department of 

Agriculture and Consumer Services (NCDA&CS) Agronomy Division to receive Project specific lime 

and fertilizer recommendations in order to protect the environment by minimizing the use of fertilizers.  

Each sample was collected following the protocol outlined by the NCDA&CS and recommendations are 

given for the establishment of hardwood forest vegetation and the maintenance of hardwood forest 

vegetation.  The soil samples were taken in fallow fields, one north of Butler Road and the other south of 

Butler Road as shown in Figure 4.  Soil samples are currently being analyzed by NCDA&CS; Project 

specific recommendations for soil amendments will be included in Project bid documentation. 

2.6 Current Condition Plan View 

The Little Lick Creek current conditions, consisting of fallow fields and mature forest, are depicted on 

Figure 4. 

2.7 Historical Condition Plan View 

The Little Lick Creek historical conditions (March 1964 aerial photography) are depicted on Figure 5. 
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2.8 Project Photographs 

Project photographs were taken in January 2013; locations are depicted on Figure 4. 
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Photo 2 Facing Northeast 
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Looking at the UT to 
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3.0 SITE PROTECTION INSTRUMENT 

3.1 Site Protection Instrument Summary Information 

The land required for the construction, management, and stewardship of this mitigation project includes 

portions of the following parcels and has been protected by a permanent conservation easement and right 

of access; a copy of the recorded land protection instrument is included in Appendix A. 

 

Table 2.  Project Land Information 

Parcel Landowner PIN County 
Site Protection 

Instrument 

Deed 

Book/Page 

Number 

Acreage 

Protected 

1 

Richard and Thelma 

Larrabee 

0851-03-33-1926 

Durham 

Conservation 

Easement and 

Right of Access 

318/41 and 

1412/109 
12.1434 

2 0851-03-33-3904 
3 0851-03-23-9703 
4 0851-03-33-1710 
5 0851-03-33-2686 
7 0851-03-23-9513 
8 0851-03-33-1348 
9 0851-03-23-9313 
10 0851-03-23-9103 
11 0851-03-33-0097 

 

3.2 Site Protection Instrument Figure 

The surveyed conservation easement and right of access for this mitigation project is depicted on Figure 

6. 
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4.0 BASELINE INFORMATION  

Baseline information for the Project is summarized in the following table and sections. 

 

Table 3.  Baseline Project Information 

Project Information 

Project Name Little Lick Creek 

Project County Durham 

Project Area  12.1434 acres 

Project Coordinates 35.9852 ºN, 78.8208 ºW 

Project Watershed Summary Information 

Physiographic Region Piedmont 

Project River Basin Neuse 

USGS 8-digit HUC 03020201 

USGS 14-digit HUC 03020201050020 

NCDWQ Subbasin 03-04-01 

Project Drainage Area 6.0 square miles 

Project Drainage Area Impervious Surface >14% 

Reach Summary Information 

Parameters Little Lick Creek UT to Little Lick Creek 

Length of Reach (linear feet) 1254 510 

Drainage Area (square miles) 6.04 0.27 

NCDWQ Index Number 27-9-(0.5) 27-9-(0.5) 

NCDWQ Classification WS-IV, NSW WS-IV, NSW 

Dominant Soil Series Chewacla and Wehadkee 

Drainage Class Somewhat Poorly to Poorly Drained 

Soil Hydric Status Hydric 

Slope 0-2 percent 

FEMA Classification 100-Year Floodplain 

Native Vegetation Community Piedmont/Low Mountain Alluvial Forest 

Percent Composition of Exotic Invasives 5.6 

Regulatory Considerations 

Regulation Applicable 

Waters of the U.S. –Sections 404 and 401 No 

Endangered Species Act No 

Historic Preservation Act No 

CZMA/CAMA No 

FEMA Floodplain Compliance No 

Essential Fisheries Habitat No 

4.1 Watershed Summary Information 

The Project is located in United States Geological Survey (USGS) Hydrologic Unit (HU) 

03020201050020 (North Carolina Division of Water Quality [NCDWQ] Subbasin 03-04-01) of the Upper 

Neuse River Basin and will service the USGS 8-digit Cataloging Unit (CU) 03020201 (Figure 2) (USGS 

1974).  The project HU encompasses approximately 21 square miles and is largely characterized by urban 

land use.  Further discussion of the Little Lick Creek watershed and NCEEP’s LWP can be found in 

Section 1.0 (Restoration Project Goals and Objectives). 
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The Project drainage area, nested in the 700 square mile Falls Lake watershed, encompasses 

approximately 6.0 square miles at the downstream Project outfall (Figure 2).  The Project drainage area is 

located on the outer edge of Durham with identified stressors resulting from anthropogenic activities 

related to the conversion of 80 percent of the watershed to disturbed land use/land cover and impervious 

surfaces covering over 14 percent of the watershed (NCEEP 2006).   

4.2 Reach Summary Information 

Little Lick Creek within the Project has been assigned a Stream Index Number of 27-9-(0.5) and a Best 

Usage Classification of WS-IV, NSW (NCDWQ 2012).  Streams with a designation of WS-IV are 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 water uses include secondary 

recreation, fishing, wildlife, fish and aquatic life propagation and survival, and agriculture.  The 

supplemental classification NSW (Nutrient Sensitive Waters) includes areas with water quality problems 

associated with excessive plant growth resulting from nutrient enrichment.  Further discussion of the 

Little Lick Creek can be found in Section 1.0 (Restoration Project Goals and Objectives).   

4.3 Wetland Summary Information 

This project contains no jurisdictional wetlands. 

4.4 Regulatory Considerations 

Little Lick Creek and an unnamed tributary to Little Lick Creek were verified as subject to the Neuse 

River Buffer Rule and viable for Nutrient Offset/Riparian Buffer mitigation during an onsite 

determination made by Eric Kulz on October 23, 2009.  Verification letters and associated maps can be 

found in Appendix B. 

5.0 DETERMINATION OF CREDITS  

Mitigation credits presented in the following table are projections based upon Project design (Figures 7-

8).  Upon completion of Project construction the project components and credits data will be revised to be 

consistent with the as-built condition. 

 

Table 4.  Project Components and Mitigation Credits 

Mitigation Credits 

Type Riparian Buffer Nutrient Offset 

Totals 37,896 ft2 
6.65 acres (minimum, see ** below) 

Nitrogen:  15,116 lbs  Phosphorous:  974 lbs 

 
Projects Components 

Project 

Component/ 

Reach ID 

Restoration/ 

Restoration 

Equivalent 

Restoration  

Acreage 

Mitigation 

Ratio 

Pounds of 

Nitrogen 

Treated Over 30 

Years  

Pounds of 

Phosphorus 

Treated Over 30 

Years  

Comment 

*Riparian 

Buffer 
Restoration 

37,897.2 ft2 

(0.87 acres) 
1:1 **1977 lbs **127 lbs 

Invasive/nuisance 

species removal 

and planting with 

native hardwood 

trees. 

***Nutrient 

Offset 
Restoration 

289,674 

(6.65 ft2) 
1:1 15,116 lbs 974 lbs 

*These areas will either be used for Riparian Buffer Mitigation OR Nutrient pound reduction, not both. 

**Additional nutrient removal potential if used in lieu of Riparian Buffer square footage. 

***This area is between 50 feet-200 feet from top of bank and can ONLY be used for Nutrient Offset pound reduction. 
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**Additional nutrient removal potential if used in lieu of Riparian Buffer square footage. 

***This area is between 50 feet-200 feet from top of bank and can ONLY be used for Nutrient Offset pound reduction. 
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MITIGATION WORK PLAN
LITTLE LICK CREEK PROJECT
Durham County, North Carolina

Axiom Environmental
218 Snow Avenue
Raleigh, NC 27603
(919) 215-1693
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February 2013

92542

Legend

Easement Boundary = 12.14 acres

Streams

Water Conveyances

Piedmont Alluvial Forest Planting = 7.70 acres

Pine Seedling Management = 0.21 acre

Rubus sp., Rosa sp., and Lonicera japonica Management = 0.67 acre

Sewer Easement = 0.50 acre

Existing Mature Vegetation, No Planting

Spot-treatment for Chinese Privet = 2.67 acres

Spot-treatment for Chinese privet and thorny olive = 1.45 acres

Planting Plan 

Species 

Swamp chestnut oak (Quercus michauxii) 

Cherrybark oak (Quercus pagoda) 

Sycamore (Platanus occidentalis) 

American elm (Ulmus americana) 

Green ash (Fraxinus pennsylvanica) 

Willow oak (Quercus phellos) 

Water oak (Quercus nigra) 

River birch (Betula nigra) 

Hackberry (Celtis laevigata) 

Tulip poplar (Liriodendron tulipifera) 
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6.0 CREDIT RELEASE SCHEDULE  

All riparian buffer and nutrient offset credits for this project were released in full at Project Institution 

(September 24, 2012). 

7.0 MITIGATION WORK PLAN 

7.1 Target Plant Community 

The target community for Project plant restoration, based on Schafale and Weakley (1990) community 

descriptions, most closely resembles a Piedmont/Low Mountain Alluvial Forest.  Dominant overstory 

species within this community, according to Schafale and Weakley (1990) and observed within onsite 

reference areas, include the following. 

 

• River birch (Betula nigra) 

• Sycamore (Platanus occidentalis) 

• Sweetgum (Liquidambar styraciflua) 

• Tulip poplar (Liriodendron tulipifera) 

• American elm (Ulmus americana) 

• Hackberry (Celtis laevigata) 

• Black walnut (Juglans nigra) 

• Green ash (Fraxinus pennsylvanica) 

• Bitternut hickory (Carya cordiformis) 

• Shagbark hickory (Carya ovata) 

• Shingle oak (Quercus imbricaria) 

• Red maple (Acer rubrum) 

• Water oak (Quercus nigra)  

• Willow oak (Quercus phellos) 

• Northern red oak (Quercus rubra) 

• Black gum (Nyssa sylvatica) 

• Black cherry (Prunus serotina) 

• Green ash (Fraxinus pennsylvanica) 

7.2 Design Parameters 

7.2.1 Soil Amendments 

Project specific soil amendment recommendations will be obtained based on the results of two soil 

samples collected within the Project.  The samples are currently being analyzed by the NCDA&CS 

Agronomy Division; results will be included in Project bid documentation if soil amendments are 

necessary.   

7.2.2 Vegetation Management 

Vegetation management within the Project will include management of areas of loblolly pine (Pinus 

taeda) seedlings, dense areas of blackberry (Rubus argutus), and several invasive species including rose 

(Rosa sp.), Japanese honeysuckle (Lonicera japonica), and Chinese privet (Ligustrum sinense) as 

depicted on Figure 8.  Two areas of dense pine recruits (totaling 0.21 acre), which average 3-5 feet in 

height, within fallow fields will be manually removed by cutting individual plants at the base of the plant 
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to prevent resprouting.  Two additional areas of dense rose (Rosa sp.) and blackberry (Rubus argutus) 

with scattered Japanese honeysuckle (Lonicera japonica) (totaling 0.67 acre) within fallow fields will be 

manually removed by cutting individual plants and spraying stumps and/or branches with chemical 

herbicide.  Removal of these areas in addition to areas of pine seedlings is intended to reduce competition 

for planted containerized hardwoods.  Additional treatment of Chinese privet (Ligustrum sinense), 

scattered within 2.67 acres of mature forest, and treatment of both Chinese privet (Ligustrum sinense) and 

thorny olive (Eleagnus pungens) scattered within 1.45 acres of mature reference forest, will be manually 

removed by cutting individual plants and spraying stumps and/or branches with chemical herbicide.   

7.2.3 Plant Community Restoration 

Restoration of floodplain forest and stream-side habitat allows for development and expansion of 

characteristic species across the landscape.  Ecotonal changes between community types contribute to 

diversity and provide secondary benefits, such as enhanced feeding and nesting opportunities for 

mammals, birds, amphibians, and other wildlife.  Piedmont/Low Mountain Alluvial Forest is the primary 

plant community association targeted for this Project (Figure 8).   

 

Table 5.  Planting Plan 

Species 

Swamp chestnut oak (Quercus michauxii) 

Cherrybark oak (Quercus pagoda) 

Sycamore (Platanus occidentalis) 

American elm (Ulmus americana) 

Green ash (Fraxinus pennsylvanica) 

Willow oak (Quercus phellos) 

Water oak (Quercus nigra) 

River birch (Betula nigra) 

Hackberry (Celtis laevigata) 

Tulip poplar (Liriodendron tulipifera) 

8.0 MAINTENANCE PLAN 

NCEEP shall monitor the Project on a regular basis and shall conduct a physical inspection of the Project 

a minimum of once per year throughout the post-construction monitoring period until performance 

standards are met.  

9.0 VEGETATION SUCCESS CRITERIA 

An average density of 320 planted hardwood stems per acre must be surviving after five monitoring years 

in accordance with North Carolina Division of Water Quality Administrative Code 15A NCAC 02B.0242 

(Neuse River Basin, Mitigation Program for Protection and Maintenance of Existing Riparian Buffers) 

(NCDWQ 2007).   

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 
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project close-out.  The following table outlines monitoring requirements for this project; monitoring 

parameter descriptions follow. 

 

Table 6.  Monitoring Schedule 

Parameter Quantity Frequency Notes 

Vegetation 
8 CVS plots (see Figure 9 for 

approximate locations) 

Monitoring Years 

1-5 

Vegetation will be monitored using the 

Carolina Vegetation Survey (CVS) 

protocols 

Exotic and nuisance 

vegetation 
 Semi-annual 

Locations of exotic and nuisance 

vegetation will be mapped 

Project boundary  Semi-annual 

Locations of fence damage, vegetation 

damage, boundary encroachments, etc. 

will be mapped 

 

Vegetation Monitoring 

After planting has been completed during the 2013-2014 dormant season, baseline sampling will be 

performed to determine initial species composition and density. 

 

During quantitative vegetation sampling in early fall of the first year, eight CVS plots (10-meter by 10-

meter) will be permanently monumented within the Project and monitored as per guidelines established in 

CVS-EEP Protocol for Recording Vegetation, Version 4.2 (Lee et al. 2008) (Figure 9).   

11.0 LONG-TERM MANAGEMENT PLAN 

Upon approval for close-out, the Project will be transferred to the an appropriate responsible party.  This 

party shall be responsible for periodic inspection of the Project to ensure that restrictions required in the 

conservation easement or the deed restriction document(s) are upheld. Endowment funds required to 

uphold easement and deed restrictions shall be negotiated prior to transfer to the responsible party.  

 

The responsible party will house the stewardship endowment within a non-reverting, interest bearing 

account. The account shall be managed as a non-wasting endowment. Interest gained by the endowment 

fund may be used only for the purpose of stewardship, monitoring, stewardship administration, and land 

transaction costs (if applicable). Interest funds not used for those purposes will be re-invested in the 

endowment account to offset losses due to inflation. 
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Appendix A.   

Site Protection Instrument 
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Appendix B.   

Baseline Information Data 
NCDWQ Stream Determination  

NCDWQ Mitigation Viability Letter 

 

 












