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EXECUTIVE SUMMARY 
 

The Loflin Dairy Buffer Mitigation Site is a full-delivery riparian buffer restoration project for the North 
Carolina Ecosystem Enhancement Program (NCEEP) in Randolph County, NC.  The project includes the 
restoration of riparian buffers along several unnamed tributaries and ephemeral ditches to Bob Branch.   
The project is being completed to provide buffer mitigation units (BMUs) in the Cape Fear River Basin 
and will include 9.1 acres of buffer restoration.  The project is located within the Hydrologic Unit Code 
(HUC) 03030003010060 and North Carolina Department of Water Quality (NCDWQ) Sub-basin 03-06-
08. 

 
Table ES.1 Project Components 
Loflin Dairy Buffer Mitigation Site 

Area Management Objectives Type of 
Mitigation 

Area 
(acres) Ratio 

Mitigation 
Units 

(BMUs) 

Area A 
Restore riparian buffer. 

Remove cattle from buffer.  
Buffer 

Restoration 
2.4  1:1  2.4 

Area B 
Restore riparian buffer. 
Remove crop production 
and nutrient application. 

Buffer 
Restoration 

6.7  1:1  6.7 

    Total  9.1 acres  ‐ ‐ ‐   9.1 BMUs 

 

The Loflin Dairy Buffer Mitigation Site is located in the 03030003 Catalog Unit (CU), in the Cape Fear 
River Basin.  The Deep River is the primary river in this HUC and flows into the Randleman Reservoir.  
The project site streams flow to Bob Branch, which flows directly into the reservoir as well.  The newly 
created reservoir is a regional water supply and stream buffer protection rules are in place throughout the 
watershed (http://portal.ncdenr.org/web/wq/swp/ws/401/riparianbuffers/rules).  The Cape Fear shiner, a 
federally endangered species, is found in the Deep River.  Protection of this species and improving the 
water quality of the waters draining to the Randleman Reservoir are included as recommendations in the 
NCEEP 2009 Cape Fear River Basin Restoration Priorities Report (http://www.nceep.net 
/services/lwps/cape_fear/RBRP%20Cape%20Fear%202008.pdf).  The Loflin Diary Buffer Mitigation 
Site was identified as a buffer mitigation opportunity to improve water quality and habitat within the CU. 

The major goals of the proposed buffer restoration project are to provide ecological and water quality 
enhancements to the Randleman Lake watershed of the Cape Fear River Basin by creating a functional 
riparian corridor and restoring a Piedmont Bottomland Forest as described by Schafale and Weakley 
(1990).  Specific enhancements to water quality and ecological processes are outlined below in Table 
ES.2. 
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Table ES.2 Ecological and Water Quality Goals of the Mitigation Project 
Loflin Dairy Buffer Mitigation Site 

Water Quality Goals 

Decrease nutrient and 
fecal coliform levels 

Nutrient and fecal coliform input will be decreased by filtering runoff 
from the dairy farm and agricultural fields through restored native 
buffer zones.  The off‐site nutrient input will also be absorbed on‐site 
by filtering flood flows through restored riparian buffer areas, where 
flood flows can disperse through native vegetation. 

Decrease sediment input 
Sediment from off‐site sources will be captured by deposition on 
restored riparian areas where native vegetation will slow overland flow 
velocities. 

Decrease water 
temperature and 
increase dissolved 
oxygen concentrations 

Establishment and maintenance of riparian buffers will create long‐
term shading of the channel flow to minimize thermal heating. 

Ecological Goals 

Create appropriate 
terrestrial habitat 

Buffer areas will be restored by removing invasive vegetation and 
planting native vegetation.  Some bank sloping, matting, and planting 
will occur in isolated locations. Native vegetation will provide cover 
and food for terrestrial creatures. 

 

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)(2) 
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 Loflin Dairy Buffer Mitigation Site is located in the 03030003 Catalog Unit (CU), in the Cape Fear 
River Basin.  The Deep River is the primary river in this HUC and flows into the Randleman Reservoir.  
The project site streams flow to Bob Branch, which flows directly into the reservoir as well.  The newly 
created reservoir is a regional water supply and stream buffer protection rules are in place throughout the 
watershed (http://portal.ncdenr.org/web/wq/swp/ws/401/riparianbuffers/rules).  The Cape Fear shiner, a 
federally endangered species, is found in the Deep River.  Protection of this species and improving the 
water quality of the waters draining to the Randleman Reservoir are included as recommendations in the 
NCEEP 2009 Cape Fear River Basin Restoration Priorities Report (http://www.nceep.net 
/services/lwps/cape_fear/RBRP%20Cape%20Fear%202008.pdf).  The Loflin Diary Buffer Mitigation 
Site was identified as a buffer mitigation opportunity to improve water quality and habitat within the CU. 

The goals of the Loflin Dairy Buffer Mitigation Project address water quality improvements identified in 
the Cape Fear River Basin Restoration Priorities Report and include the following: 

 Remove harmful nutrients from creek flow; 

 Reduce pollution of creek by excess sediment; 

 Restore terrestrial habitat; and 

 Improve aesthetics. 

The project goals will be addressed through the following project objectives: 

 Riparian areas will be fenced off from adjacent agricultural activities and runoff will be filtered 
through buffer zones.  Flood flows will be filtered through restored riparian areas, where flood 
flow will spread through native vegetation.  Vegetation will uptake excess nutrients. 

 Stream bank erosion which contributes sediment load to the creek will be greatly reduced, if not 
eliminated, in the project area.  Eroding streambanks will be stabilized by increased woody root 
mass in banks and reducing channel incision.  Storm flow containing grit and fine sediment will 
be filtered through restored riparian buffer areas, where flow will spread through native 
vegetation. 

 The establishment and maintenance of riparian buffers will create long-term shading of the 
channel bed, reducing thermal heating and improving aquatic habitat. 

 Adjacent buffer and riparian habitats will be restored with native vegetation and invasive species 
will be treated as part of the project.  Native vegetation will provide cover and food for terrestrial 
creatures. 

2.0 Site Selection 
2.1 Directions 
The Loflin Dairy Buffer Mitigation Site can be accessed from Loflin Dairy Road, which is located 
approximately 6 miles southeast of the intersection of Interstate 85 and Highway 311.  The proposed 
project is surrounded by fields that are used for a dairy farm and agriculture use. 

2.2 Site Selection 
Wildlands Engineering, Inc. (WEI) proposes to restore 9.1 acres of riparian buffer in Randolph County, 
NC.  The site is comprised of two areas on one parcel of land along several unnamed tributaries and 
ephemeral ditches to Bob Branch.  One of the easement areas, Area A, is located within an active dairy 
farm (Figure 4).  The second easement area, Area B, is surrounded by open agricultural fields. The project 
is being completed to provide buffer mitigation units (BMUs) in the Cape Fear River Basin.  The project 
design will cause no adverse impacts to streams or wetlands.  The streams and ditches within the project 
area flow into Bob Branch which ultimately flows into the Randleman Reservoir.   
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2.3 Vicinity Map 
The project site is located within the Randleman Reservoir watershed (NCDWQ Subbasin 03-06-08) of 
the Cape Fear River Basin (USGS Hydrologic Unit Code 03030003010060) as shown in Figure 1.  On-
site stream channels are unnamed tributaries to Bob Branch (NCDWQ Index No. 17-9.6-(1)).  The North 
Carolina Division of Water Quality (NCDWQ) assigns best usage classifications to State Waters that 
reflect water quality conditions and potential resource usage.  Bob Branch is classified as Class WS-IV 
waters.  Class WS-IV waters are used as sources of water supply for drinking or food processing purposes 
where a more restrictive WS-I, WS-II, or WS-III classification is not feasible.  These waters are also 
protected for Class C uses such as secondary recreation, fishing, wildlife, fish and aquatic life propagation 
and survival, and agriculture.  WS-IV waters are generally in moderately to highly-developed watersheds 
or Protected Areas.   

2.4 Watershed Map 
The project is located on several unnamed tributaries to Bob Branch in a rural area of Randolph County in 
the Randleman Lake Watershed.  Figure 2 shows the watershed boundaries for Areas A and B.  Each of 
the buffer area watersheds is primarily agriculture, with some forested use.  The watershed areas and 
current land use are summarized in Table 1 below. 

 
Table 1. Drainage Areas and Associated Land Use 
Loflin Dairy Buffer Mitigation Site 

Section 
Name 

Existing 
Reach Length 

(feet) 

NCDWQ 
Stream 

Identification 
Form Scores* 

Stream 
Watershed 

Area 
(acres) 

Buffer 
Watershed 

Area 
(acres) 

Predominant Land 
Use of Buffer 

Watershed Area 

Area A 
Reach A1 : 917 
Reach A2 : 155 

A1 : 24/ 34.5 
A2 : 23.25 

A1 : 61 
A2 : 6.5 

18 
Agriculture 82% and 

Forested 18% 

Area B 
Reach B1 : 1489 
Reach B2 : 866 
Reach B3 : 486 

B1 : 27.25/ 35.5 
B2 : 20.75 
B3 : 22.75 

B1 : 230 
B2 : 26 
B3 : 22 

59 
Agriculture 94% and 

Forested 6% 

*NCDWQ Stream Identification Forms are included in Appendix B 

 

2.5 Soil Survey 
The proposed project areas are mapped by the Randolph County Soil Survey.  Soils along the Loflin 
Dairy Buffer Mitigation project area are primarily mapped as Mecklenburg loam and Wynott-Enon 
complex.  Project Area B also includes a small section of Mecklenburg clay loam.  These soils are 
described below in Table 2.  A soils map is provided in Figure 3. 

 

Table 2.  Project Soil Types and Descriptions 
Loflin Dairy Buffer Mitigation Site 

Soil Name Location Description 

Mecklenburg 
loam, 8‐15% 
slopes 

Majority of 
Area B 

These soils are found on hillslopes and uplands.  They are well 
drained and their shrink‐swell potential is low.  These soils 
are not subject to frequent flooding. 
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Table 2.  Project Soil Types and Descriptions 
Loflin Dairy Buffer Mitigation Site 

Soil Name Location Description 

Wynott‐Enon 
complex, 8‐
15% slopes 

Area A 

These soils are a composite of 40% Wynott soils and 35% 
Enon soils.  Both soil types are well drained.  Shrink‐swell 
potential is moderate and the soils are not flooded or 
ponded.  They are found on uplands and ridges. 

Mecklenburg 
clay loam, 2‐
8% slopes, 
moderately 
eroded 

Portion of Area B. 
These soils are well drained and generally found on 
interfluves and uplands.  Shrink‐swell potential is moderate 
and the soil is neither flooded nor ponded. 

Source: Randolph County Soil Survey, USDA‐NRCS, http://efotg.nrcs.usda.gov 

 
2.6 Current Condition Plan View 
On September 25, 2009, WEI investigated on-site jurisdictional waters of the U.S. using the U.S. Army 
Corps of Engineers (USACE) Routine On-site Determination Method.  This method is defined in the 
1987 Corps of Engineers Wetlands Delineation Manual.  Determination methods included stream 
classification utilizing the NCDWQ Stream Identification Form and the USACE Stream Quality 
Assessment Worksheet.  Potential jurisdictional wetland areas as well as typical upland areas were 
classified using the USACE Routine Wetland Determination Data Form.  All USACE forms are included 
in Appendix B.   

The results of the on-site field investigation indicate that there are five jurisdictional stream channels 
located within the proposed project area: Reaches A1, A2, B1, B2 and B3 (Figure 4).  No jurisdictional 
wetland areas were identified within the proposed project area.  There are also two ephemeral ditches 
located in Area A: a portion of Reach A2 and Reach A3.  The NCDWQ has approved all seven project 
reaches as appropriate for buffer mitigation as related to the rules set forth in the Randleman Lake Water 
Supply Watershed: Mitigation Program for Protection and Maintenance of Existing Riparian Buffers 
(15ANCAC02B.0252).  The approval letter from NCDWQ is included in Appendix B as are all NCDWQ 
Stream Classification Forms.  

2.7 Historical Condition Plan View 
The Loflin Dairy Site has historically been used for agricultural purposes.  Historic aerial photos are 
included in Appendix B and date back to 1948.  The current property owner has confirmed that Area A 
has been used as an active dairy farm since 1947 and Area B has been surrounded by agricultural fields 
since the late 1920s. 

2.8 Site Photographs 
See Appendix B for site photographs of the Loflin Dairy Buffer Mitigation Site. 

3.0 Site Protection Instrument 
3.1 Site Protection Instruments Summary Information 
The land required for construction, management, and stewardship of the mitigation project includes 
portions of the parcel listed in Table 3.  The proposed conservation easement on this property has not yet 
been recorded.  A copy of the draft land protection instrument is included in the Appendix A.   
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Table 3. Site Protection Instrument 
Loflin Dairy Buffer Mitigation Site 

Landowner PIN County 
Site 

Protection 
Instrument

Deed Book 
and Page 
Number 

Acreage 
to be 

Protected 
Clifford W. 
Loflin 

7746‐14‐0261  Randolph Conservation 
Easement 

To Be 
Recorded 

9.8 

 

All site protection 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. 

3.2 Site Protection Instrument Figure 
See Figure 5 for the Site Protection Instrument Figure for the Loflin Dairy Buffer Mitigation Site. 

4.0 Baseline Information 
Table 4 summarizes the attributes of the overall project and of the project reaches.  

 
Table 4. Baseline Information 
Loflin Dairy Buffer Mitigation Site 

Project Information 
Project Name  Loflin Dairy Buffer Mitigation Site 

County  Randolph County 

Project Area (acres)  9.8 acres 

Project Coordinates (latitude and longitude)  35° 50' 44.082"N, 79° 52' 22.487"W 

Project Watershed Summary Information 
Physiographic Province  Carolina Slate Belt of the Piedmont 

River Basin  Cape Fear 

USGS Hydrologic Unit 8‐digit  03030003 

USGS Hydrologic Unit 14‐digit  03030003010060 

DWQ Sub‐basin  Deep River Watershed, 03‐06‐08 

  Area A  Area B 

Project Drainage Area (acres)  18  59 

Project Drainage Area Percentage of Impervious Area  <1% 

CGIA Land Use Classification 

 82% Cultivated Land 
and 18% Forested  
Land 

45% Cultivated Land, 
40% Forested  Land, 
10% Residential, and  
5 % Commercial 
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Summary Information 
Parameters Area A Area B 

Length of reach (linear feet) 

Reach A1 : 917 
Reach A2 : 155 

Reach A2(ephem):180
Reach A3 : 120 

Reach B1 : 1489 
Reach B2 : 866 
Reach B3 : 486 

Drainage area (acres) 

Reach A1 : 61 
Reach A2 : 6.5 
Reach A3 : 1.0 

Reach B1 : 230 
Reach B2 : 26 
Reach B3 : 22 

NCDWQ stream identification score 

Reach A1 : 24/ 34.5 
Reach A2 : 23.25 
Reach A3 : N/A 

Reach B1 : 27.25/ 35.5 
Reach B2 : 20.75 
Reach B3 : 22.75 

Description 
Intermittent/ Perennial/ Ephemeral 

Reach A1 – Per. / Int. 
Reach A2 – Int. / 
Ephemeral Ditch 

Reach A3‐ Ephemeral 
Ditch 

Reach B1 – Per. / Int. 
Reach B2 – Int. 
Reach B3 – Int. 

Underlying mapped soils 

Wynott-Enon 
complex, 8-15% 

slopes 

Mecklenburg loam, 8-
15% slopes; 

Mecklenburg clay loam, 
2-8% slopes 

Drainage class 
well drained  well drained 

Soil Hydric status  No  No 

FEMA classfication 
no regulated 
floodplain 

no regulated  
floodplain 

Native vegetation community  Bottomland Forest  Bottomland Forest 

Percent composition of exotic invasive vegetation  10%  30% 

Regulatory Considerations 

Regulation Applicable Resolved 
Supporting 

Documentation
Waters of the United States ‐ Section 404  N/A  N/A  N/A 

Waters of the United States ‐ Section 401  N/A  N/A  N/A 

Endangered Species Act  X  X  See  Appendix B 

Historic Preservation Act  X  X  See Appendix B 

Coastal Zone Management Act (CZMA) / Coastal Area 
Management Act (CAMA)  N/A  N/A  N/A 

FEMA Floodplain Compliance  N/A  N/A  N/A 

Essential Fisheries Habitat  N/A  N/A  N/A 
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4.1 Watershed Summary Information 
The Loflin Dairy Buffer Mitigation Site is located within the Randleman Reservoir watershed (NCDWQ 
Subbasin 03-06-08) of the Cape Fear River Basin (USGS Hydrologic Unit Code 03030003010060).  Land 
use within the watershed is historically rural and is dominated by forestry, agriculture and livestock with 
approximately 35% of the watershed forested, 53% cultivated/ agriculture, 8% residential, and 4% 
commercial (Figure 2).  Although there is no immediate evidence of increased development within the 
project site’s watersheds; the new NC Highway 311 corridor is being constructed immediately 
downstream of the project area.  This new highway corridor may increase development pressure on the 
project’s watersheds and this area of Randolph County in the future. 

NCEEP develops River Basin Restoration Priorities (RBRP) to guide its restoration activities within each 
of the state’s 54 cataloging units.  RBRPs 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 
Loflin Dairy Buffer Mitigation Site is located within a TLW, HUC 03030003010060.  The restoration of 
riparian buffer areas will aid in protecting water quality and endangered species habitat within the Deep 
River watershed by filtering runoff from adjacent agricultural practices and restoring terrestrial habitat. 

4.2 Existing Conditions Summary Information 
Reach A1 enters the site as an intermittent channel from an existing pipe system at Loflin Dairy Road.  
The upstream portion of this reach runs parallel to the western property line and exhibits stable bedform 
and stream banks throughout.  The riparian buffer along the right bank side exhibits no canopy or 
understory tree species and has been heavily maintained through regular mowing and brush removal.  
Reach A1 transitions to a perennial channel immediately downstream of an existing crossing and 
continues to maintain stable bedform and stream banks.  This downstream area exhibits a single line of 
mature trees along the right top of bank; however the remaining riparian buffer zones have been heavily 
maintained and exhibit no stabilizing understory growth. 

Reach A2 is a small intermittent tributary to Reach A1 with an upstream ephemeral section.  Although 
this reach exhibits several understory tree species, the riparian area includes only a few mature canopy 
trees, indicating the area has been maintained in the past.  Due to the topography of this area and the 
channel’s location adjacent to the dairy farm, the majority of the runoff to this reach comes directly from 
a heavily used cattle pasture.  Reach A3 begins within this heavily used pasture and is a short ephemeral 
ditch leading directly to Reach A2, allowing for concentrated flows of cattle waste to downstream waters. 

Reach B1 flows on-site from an adjacent forested area and transitions from an intermittent channel to a 
perennial channel approximately midway through the project area.  This reach exhibits stable channel 
conditions and shows no signs of active bank erosion or channel incision.  The riparian buffer zone along 
Reach B1 is immediately adjacent to active row crop fields and receives direct runoff from sediment and 
fertilizer applications.  The buffer zone exhibits no mature canopy trees, sporadic understory trees, and an 
abundance of shrub and vine species including Chinese privet (Ligustrum sinense) and Japanese 
honeysuckle (Lonicera japonica). 

Reaches B2 and B3 are small intermittent tributaries to Reach B1.  These channels have been heavily 
ditched and maintained in the past; however, they exhibit stable channel conditions with no evidence of 
active bank erosion or channel incision.  The riparian zones have been actively mowed and sprayed due to 
their locations in an active row crop field and exhibit an abundance of herbaceous vegetation with no 
mature trees. 

4.2.1 Vegetation Survey in Buffer Areas 

A vegetation survey was performed by WEI along Reach A2, at the request of the NCDWQ, due to 
the existence of mature tree and sub-canopy species in this area.  This survey involved quantifying the 
number of trees 5” in diameter or greater and resulted in a density of approximately 77 trees per acre.  
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These results verify that this area qualifies for buffer restoration, according to NCDWQ guidelines of 
the Randleman Lake buffer mitigation rules (15A NCAC 02B .0252) in which restoration is defined 
as converting sparse, non-forested riparian areas (less than 100 trees per acre that are greater than or 
equal to five inches DBH for trees and greater than two feet in height for shrubs) to a forested riparian 
buffer.  Results from the tree survey performed by WEI are included in Table 5; the tree survey plot 
location is shown in Figure 4. 

 
Table 5. Riparian Buffer Area Vegetation Plots 
Loflin Dairy Buffer Mitigation Site 

Plot Reach Dimensions 
(ft.) 

Number of 
Trees 

> 5” DBH 

Tree Density 
Per Acre 

#1  Reach A2  75’ x 30’  4  77 

 

4.2.2 Vegetation Community Types Descriptions  

Vegetation habitats within the project area are primarily comprised of active row crop fields and open 
pastures dominated by various graminoid species, with narrow streamside thickets and adjacent 
forested areas.  The riparian zones surrounding Reaches A1, A2, and A3 have been largely 
maintained through mowing and the majority of these areas are currently being used as active cattle 
pastures.  Typical herbaceous vegetation within these areas includes: Canada goldenrod (Solidago 
canadensis), soft stem rush (Juncus effusus), common blackberry (Rubus argutus), and various 
grasses (Festuca spp.).  Streamside thickets are comprised of few mature tree species including black 
walnut (Juglans nigra), red maple (Acer rubrum), American sycamore (Platanus occidentalis), and 
sweetgum (Liquidambar styraciflua).  These streamside thickets exhibit an abundance of shrub 
species including common blackberry, invasive Chinese privet, and the invasive vine Japanese 
honeysuckle. 

The riparian zones surrounding Reaches B1, B2, and B3 include maintained herbaceous areas 
adjacent to active row crop fields and dense streamside thickets.  Typical herbaceous vegetation 
within these areas includes: Canada goldenrod, ragweed (Ambrosia artemisiifolia), Nepalese 
browntop (Microstegium vimineum), and various grasses (Festuca spp.).  No mature canopy trees 
exist within the streamside thickets and shrub species are dominated by common blackberry and 
Chinese privet interspersed with Japanese honeysuckle. 
 

4.3  Regulatory Considerations 
4.3.1 Endangered and Threatened Species 

The Endangered Species Act (ESA) of 1973, amended (16 U.S.C. 1531 et seq.), defines protection for 
species with the Federal Classification of Threatened (T) or Endangered (E).  An “Endangered 
Species” is defined as “any species which is in danger of extinction throughout all or a significant 
portion of its range” and a “Threatened Species” is defined as “any species which is likely to become 
an Endangered Species within the foreseeable future throughout all or a significant portion of its 
range” (16 U.S.C. 1532). 

The US Fish and Wildlife Service (USFWS) and NC Natural Heritage Program (NHP) databases 
were searched for federally listed threatened and endangered plant and animal species for Randolph 
County, NC.  Two federally listed species, the Cape Fear shiner (Notropis mekistocholas) and 
Schweinitz’s sunflower (Helianthus schweinitzii) are currently listed in Randolph County (Table 6).  
A Categorical Exclusion Checklist for the project is included in Appendix B. 
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Table 6. Listed Threatened and Endangered Species in Randolph County 
Loflin Dairy Buffer Mitigation Site 

Species Federal Status Habitat 

Vertebrate 

Cape Fear Shiner 
(Notropis mekistocholas) 

E 
Pools, riffles, and runs of rocky, clean 

freshwater streams 

Vascular Plants 
Schweinitz’s sunflower 
(Helianthus schweinitzii) 

E  Open, disturbed areas 

E = Endangered; T=Threatened 

 

Cape Fear Shiner 
The Cape Fear shiner is a small minnow fish species, typically six (6) centimeters in length.  This 
species is pale silvery yellow in color with a black stripe along each side and yellow fins.  Water 
willow beds in flowing areas of creeks and rivers appear to be part of the essential habitat for this 
species.  Individuals can be found in pools, riffles, and slow runs of clean, rocky streams composed of 
gravel, cobble, and boulder substrates.   

Schweinitz’s Sunflower 
Schweinitz’s sunflower is found in open areas where disturbance has occurred such as roadsides, power line 
clearings, old pastures and woodland openings.  This species is generally found growing in shallow, poor, 
clayey and/or rocky soils.   

A pedestrian survey of the site was performed on February 2, 2011.  On-site habitat includes active 
cattle pastures, agricultural cropland, early successional forest, and streamside thickets.  No suitable 
habitat for the Cape Fear shiner exists within the project area.  Stream substrates are primarily 
composed of silt, fine sands, and embedded gravel.  A large amount of runoff from agricultural fields 
has resulted in poor water quality.  Additionally, minimal habitat exists for the Schweinitz’s 
sunflower.  Much of the cleared areas within the site are actively farmed and heavily maintained.  
Very few areas of native vegetation exist within the site and these areas typically lack the proper light 
conditions and soil regimes for this species.  As a result of the pedestrian survey, no Federally-listed 
species were found to exist on the site. 

WEI requested review and comment from the United States Fish and Wildlife Service (USFWS) on 
July 19, 2011, in respect to the Loflin Dairy Buffer Mitigation Site and its potential impacts on 
threatened or endangered species.  Based on a pedestrian survey of the project area, no individual 
species, critical habitat, or suitable habitat was found to exist on the site.  It is WEI’s position that for 
the Randolph County listed endangered species, which include the Cape Fear shiner (Notropis 
mekistocholas) and the Schweinitz’s sunflower (Helianthus schweinitzii), the Loflin Dairy Buffer 
Mitigation Site’s biological conclusion is “no effect.”  USFWS responded on August 5, 2011, that, 
“the proposed action is not likely to adversely affect any federally-listed endangered species or 
threatened species, their formally designated critical habitat, or species currently proposed for 
listing.”  USFWS believes that “the requirements under section 7(a)(2) of the Act have been 
satisfied.”  The approved Categorical Exclusion Checklist for the project is included in Appendix B.   

4.3.2 Cultural Resources 

The National Historic Preservation Act declares a national policy of historic preservation to protect, 
rehabilitate, restore, and reuse districts, sites, buildings, structures, and objects significant in 
American architecture, history, archaeology, and culture, and Section 106 mandates that federal 
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agencies take into account the effect of an undertaking on a property that is included in, or is eligible 
for inclusion in, the National Register of Historic Places. 

WEI requested review and comment from the State Historic Preservation Office (SHPO) with respect 
to any archeological and architectural resources related to the Loflin Dairy Buffer Mitigation Site on 
July 8, 2011.  SHPO responded on July 19, 2011, that they were aware of no historic resources that 
would be affected by the project.  The approved Categorical Exclusion Checklist for the project is 
included in Appendix B.   

5.0 Determination of Credits 
Mitigation credits presented in Table 7 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. 

 
Table 7. Determination of Credits 
 Loflin Dairy Buffer Mitigation Site 

Loflin Dairy Buffer Mitigation Site, Randolph County, DENR Contract 003995 
Mitigation Credits 

  Stream 
Riparian 
Wetland 

Non-riparian 
Wetland Buffer 

Nitrogen 
Nutrient 
Offset 

Phosphorus 
Nutrient Offset

Type  R  RE  R  RE  R  RE          

Totals                   9.1       

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 A1  Area A    N/A  Restoration  1.7 ac  1:1 

Reach A2  Area A    N/A  Restoration  0.7 ac  1:1 

Reach B1  Area B    N/A  Restoration  3.6 ac  1:1 

Reach B2  Area B    N/A  Restoration  1.1 ac  1:1 

Reach B3  Area B    N/A  Restoration  2.0 ac  1:1 

Component Summation 

Restoration 
Level 

Stream 
(linear 
feet) 

Riparian Wetland 
(acres) 

Non-Riparian 
Wetland (acres) 

Buffer 
(square 

feet) Upland (acres) Riverine
Non-
Riv. 

Restoration             396,396    

Enhancement                   

Enhancement I                   

Enhancement II                   
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Table 7. Determination of Credits 
 Loflin Dairy Buffer Mitigation Site 
Creation                   

Preservation                   

High Quality 
Preservation                    

 
6.0 Mitigation Work Plan  
Actions required to develop the project site for mitigation include altering current land use practices.  
Buffer restoration will involve removing invasive vegetation from the restoration area and replanting 
appropriate native tree species within the buffer corridor.  Herbaceous riparian vegetation will also be 
planted but will generally re-establish naturally.  Intensive vegetation management and a rigorous 
herbicide schedule will be implemented over the first few years of tree establishment in the riparian buffer 
restoration areas to prevent establishment of invasive species that will attempt to out-compete the planted 
native vegetation. Any vegetation control requiring herbicide application will be performed in accordance 
with NC Department of Agriculture (NCDA) rules and regulations. More detailed descriptions of the 
proposed restoration activity follows. 

6.1 Parcel Preparation 
The majority of the site slated for buffer restoration has been maintained as a cleared agricultural field.  
These areas are relatively clear and will require little site preparation other than select herbicide 
treatments or limited mechanical clearing to remove undesirable brush prior to planting.     

WEI will manage vegetation growth by mowing in between planted trees annually during the monitoring 
period.  Additionally, selective applications of a pre-emergent herbicide will be used to control weedy 
competition.  Past project experience has indicated that use of these techniques significantly limits 
competition from undesirable vegetation and results in significant increases in tree growth. 

6.2 Planting 
The revegetation plan for the site will include planting of bare root trees and controlling invasive species 
growth.  Bare root trees selected for the site will be native hardwood species typical for typical to the 
North Carolina Piedmont proven to establish and grow in similar site conditions.  Tree species specified 
for planting on the Loflin Dairy Buffer Mitigation Site are detailed in Table 8.  

 
Table 8. Selected Tree and Shrub Species Appropriate for Buffer Restoration 
Loflin Dairy Buffer Mitigation Site 

 
Scientific Name 

 
Common Name 

Initial 
Height 

(ft) 

Total # of 
stems 

Planting 
Composition 

(%) 
Cercis canadensis  American Redbud  2‐3  340  5 

Liriodendron tulipifera  Tulip Poplar  2‐3  1020  15 

Quercus phellos  Willow Oak  2‐3  680  10 

Platanus occidentalis  Sycamore  2‐3  1360  20 

Betula nigra  River Birch  2‐3  680  10 

Carpinus caroliniana  Ironwood  2‐3  680  10 

Quercus michauxii  Swamp Chestnut Oak  2‐3  340  5 

Fraxinus pennsylvanica  Green Ash  2‐3  1360  20 

Quercus rubra  Northern  Red Oak  2‐3  340  5 
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Table 8. Selected Tree and Shrub Species Appropriate for Buffer Restoration 
Loflin Dairy Buffer Mitigation Site 

 
Scientific Name 

 
Common Name 

Initial 
Height 

(ft) 

Total # of 
stems 

Planting 
Composition 

(%) 
Totals  6800  100 

 

“Character Trees” are defined as expected volunteer species identified from a survey of local vegetation 
on less degraded sections of the specified stream and from reference literature that details native species.  
A list of Character Tree species is listed in Table 9. 

 
Table 9. Character / Existing Tree and Shrub Species 
(Piedmont Bottomland Hardwood Communities) 
Loflin Dairy Buffer Mitigation Site 

Scientific Name Common Name 
Wetland 
Indicator 

Status 

Juglans nigra  Black Walnut  FACU 

Ulmus alata  Winged Elm  FACU+ 

Acer rubrum  Red Maple  FAC 

Liquidambar styraciflua  Sweetgum  FAC+ 

Pinus taeda  Loblolly Pine  FAC 

 

6.3 Target Plant Communities 
Riparian stream buffers will be planted and restored to the dominant natural plant community that exists 
within the project watershed.  This natural community within and adjacent to the project easement is 
classified as Piedmont Bottomland Forest and was determined based on existing canopy and herbaceous 
species (Schafale and Weakley, 1990).  Proposed plant and seed materials will be placed on stream banks 
out to the project easement limits.  These areas will be planted with bare root trees and a seed mixture of 
permanent herbaceous vegetation ground cover. 

A permanent seed mixture of native herbaceous and grass species will be applied to all areas within the 
project easement.  An herbaceous seed mixture was chosen that will provide rapid stabilization within the 
easement areas.  These species will also provide early habitat value through rapid growth of ground cover 
to the tops of banks and buffer areas.  Proposed herbaceous species are shown in Table 10. 

Individual tree and shrub species will be planted throughout the project easement.  Species planted as bare 
roots will be spaced at an initial density of 680 plants per acre (8 feet on center).  Targeted densities after 
monitoring year 5 are 320 woody stems per acre. Proposed tree and shrub species are representative of 
existing on-site vegetation communities and are typical of Piedmont Bottomland Forests, shown in Table 
8. 
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Table 10. Permanent Riparian Seeding Species 
Loflin Dairy Buffer Mitigation Site 

Scientific Name Common Name 
Wetland 
Indicator 

Status 

Agrostis stolonifera  Creeping bentgrass  FACW 

Andropogon ternarius   Split beardgrass  FACU 

Bouteloua curtipendula   Side oats grama  FACU 

Bouteloua gracilis   Blue grama  N/A 

Panicum clandestinum   Deer tongue  FACW 

Schizachyrium scoparium   Little bluestem  FACU 

Sporobolus clandestinus   Rough dropseed  N/A 

Vicia villosa   Hairy vetch  N/A 

Chasmanthium latifolium  River Oats  FAC‐ 

Carex vulpinoidea  Fox sedge  OBL 

 

6.4 Buffer Project Design Parameters and Design Justification 
The project site concept plan is shown in Figure 6.  The proposed buffer restoration work will improve 
water quality and terrestrial habitat throughout the project area.  The restoration and planting of a 50-foot 
riparian buffer zone will improve water quality by allowing for the absorption of nutrient runoff from 
adjacent pastures and cropland and capture sediment from off-site sources by slowing overland flow 
velocities.  Water temperatures will also be decreased through the creation of long-term shading from 
established canopy trees.  The proposed buffer zones will improve terrestrial habitat for native wildlife 
and provide further connectivity to existing off-site forested areas and stream riparian zone habitats. 

All on-site streams including Reaches A1, A2, A3, B1, B2, and B3 will be planted from the existing top 
of bank out, providing a full 50-foot buffer zone.  As part of this riparian planting, all existing native tree 
specimens will be preserved and all invasive species and small specimen (< 5” DBH) non-native trees 
will be removed and maintained. 

7.0 Maintenance Plan 
WEI will 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 components listed in 
Table 11. 
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Table 11. Maintenance Plan Components 
Loflin Dairy Buffer Mitigation Project 
Component / Feature Maintenance Through Project Close-Out 
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 performed  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. 

 

8.0 Performance Standards 
The success criteria for the project site will follow approved success criteria presented in the NCEEP 
Mitigation Plan Guidance (Version 2.0, 10/01/2010).  WEI will oversee annual monitoring of vegetation 
to assess the condition of the finished project for five years, or until success criteria are met.   

The final vegetative success criteria will be the survival of 320 five-year-old planted trees per acre in the 
riparian buffer at the end of year five of the monitoring period.  Along with the stem density requirement, 
the final planted vegetation community must also include at least two different planted species to be 
considered successful. 
9.0 Monitoring Requirements 
Annual monitoring data will be reported using the NCEEP Monitoring Report template (Version 1.3, 
11/15/10).  The monitoring report shall provide a project data chronology that will facilitate an 
understanding of project status and trends, population of NCEEP databases for analysis, research 
purposes, and assist in decision making regarding close-out.  Project monitoring requirements are listed in 
more detail in Table 12. 

 
Table 12. Monitoring Requirements 
Loflin Dairy Buffer Mitigation Project 

Parameter 
Monitoring 

Feature 

Quantity 
Frequency Reach 

A1 
Reach 

A2 
Reach 

B1 
Reach 

B2 
Reach 

B3 
Vegetation 

(CVS Level I) 

Vegetation 

(CVS Level I) 
3  3  5  2  3  Annual 

Project 

Boundary 
     

      Semi‐annual 

 
The extent of invasive species coverage will be monitored and controlled as necessary.  At the end of the 
first growing season, species composition, density, and survival will be evaluated.  The site will then be 
evaluated each subsequent year until the final success criteria are achieved.   
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Vegetation monitoring plots will be installed across the site to measure the survival of the planted trees.  
The number of monitoring plots required will be based on the NCEEP methodology for vegetation 
monitoring.  The size of individual plots will be 100 square meters for woody tree species.  Individual 
plot data will be provided each year and will include diameter, height, and density, and coverage 
quantities.  Individual seedlings will be marked so they can be found in succeeding monitoring years.  
Mortality will be determined from the difference between the previous year’s living planted seedlings and 
the current year’s living planted seedlings.   

Monitoring will begin at the end of the first growing season.  Monitoring in each of the following years 
will be performed between July and November.     

10.0 Long-Term Management Plan 
Upon approval for close-out by the NCDWQ, the site will be transferred to the NCDENR Division of 
Natural Resource Planning and Conservation and Stewardship Program.  This party shall be responsible 
for periodic inspection of the site 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 site transfer to the responsible party. 

The NCDENR Division of Natural Resource Planning and Conservation’s Stewardship Program currently 
houses NCEEP stewardship endowments within the non-reverting, interest-bearing Conservation Lands 
Stewardship Endowment Account.  The use of funds from the Endowment Account is governed by North 
Carolina General Statue GS 113A-232(d)(3).  Interest gained by the endowment fund may be used only 
for the purpose of stewardship, monitoring, stewardship administration, and land transaction costs, if 
applicable.  The NCDENR Stewardship Program intends to manage the account as a non-wasting 
endowment.  Only interest generated from the endowment funds will be used to steward the 
compensatory mitigation sites.  Interest funds not used for those purposes will be re-invested in the 
Endowment Account to offset losses due to inflation. 

11.0 Adaptive Management Plan 
Upon completion of site construction WEI will implement the post-construction monitoring protocols 
previously defined in this document.  Project maintenance will be performed 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, WEI will notify NCEEP and NCDWQ of the need to develop a 
Plan of Corrective Action.  Once the Corrective Action Plan is prepared and finalized WEI will: 

1. Notify the NCEEP and NCDWQ in writing. 

2. Revise performance standards, maintenance requirements, and monitoring requirements as 
necessary and/or required by the NCDWQ. 

3. Obtain other permits as necessary. 

4. Implement the Corrective Action Plan. 

5. Provide the NCDWQ a Record Drawing of Corrective Actions.  This document shall depict the 
extent and nature of the work performed. 

12.0 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 US Army Corps of Engineers Wilmington District with a formal commitment to fund 
projects to satisfy mitigation requirements assumed by NCEEP.  This commitment provides financial 
assurance for all mitigation projects implemented by the program. 
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Date EDR Searched Historical Sources:
Aerial Photography	July 13, 2011

Target Property:
2417 Loflin Dairy Road

Sophia, NC 27350

Year Scale Details Source

1948 Aerial Photograph. Scale: 1"=1000' Panel #: 35079-G8, Glenola, NC;/Flight Date: May 19, 1948 EDR

1961 Aerial Photograph. Scale: 1"=1000' Panel #: 35079-G8, Glenola, NC;/Flight Date: September 07, 1961 EDR

1969 Aerial Photograph. Scale: 1"=500' Panel #: 35079-G8, Glenola, NC;/Flight Date: March 13, 1969 EDR

1973 Aerial Photograph. Scale: 1"=1000' Panel #: 35079-G8, Glenola, NC;/Flight Date: February 24, 1973 EDR

1977 Aerial Photograph. Scale: 1"=1000' Panel #: 35079-G8, Glenola, NC;/Flight Date: March 01, 1977 EDR

1980 Aerial Photograph. Scale: 1"=1000' Panel #: 35079-G8, Glenola, NC;/Flight Date: March 15, 1980 EDR

1983 Aerial Photograph. Scale: 1"=1000' Panel #: 35079-G8, Glenola, NC;/Flight Date: April 21, 1983 EDR

1993 Aerial Photograph. Scale: 1"=604' Panel #: 35079-G8, Glenola, NC;/Composite DOQQ - acquisition
dates: February 02, 1993

EDR

1999 Aerial Photograph. Scale: 1"=750' Panel #: 35079-G8, Glenola, NC;/Flight Date: February 15, 1999 EDR

2005 Aerial Photograph. Scale: 1"=604' Panel #: 35079-G8, Glenola, NC;/Flight Year: 2005 EDR

2006 Aerial Photograph. Scale: 1"=604' Panel #: 35079-G8, Glenola, NC;/Flight Year: 2006 EDR

2008 Aerial Photograph. Scale: 1"=604' Panel #: 35079-G8, Glenola, NC;/Flight Year: 2008 EDR

3119557.4
2
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 = 1000'
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 = 1000'
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2006

 = 604'
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YEAR:

3119557.4

2008

 = 604'



Reach A1

R
ea

ch
 A

2

Reach B1

Reac
h B2Re

ac
h 

B3

R
ea

ch
 A

3

LO
FL

IN
 D

A
IR

Y 
R

D

9

8

7

6
5

4

3

2

1

10

0
30

0
15

0
Fe

et

20
10

 A
er

ia
l P

ho
to

gr
ap

hy

¹
Ra

nd
ol

ph
 C

ou
nt

y,
 N

C

Fi
gu

re
 B

-1
 S

ite
 P

ho
to

s
Lo

fli
n 

D
ai

ry
 B

uf
fe

r 
M

iti
ga

tio
n 

Si
te

Ca
pe

 F
ea

r 
Ba

si
n 

(0
30

30
00

3)

P
ro

je
ct

 L
oc

at
io

n

C
on

se
rv

at
io

n 
E

as
em

en
t

P
ar

ce
ls

Ju
ris

di
ct

io
na

l S
tre

am

E
ph

em
er

al
 D

itc
h

! (
P

ho
to

 L
oc

at
io

ns



Loflin Dairy Buffer Mitigation Site 
Mitigation Plan Page 1 
 

  
Photo 1- Intermittent Reach A1, facing downstream 

 
Photo 2- Perennial Reach A1, facing downstream 

Photo 3- Perennial Reach A1, facing downstream Photo 4- Intermittent Reach A2, facing upstream 
 

Photo 5- Intermittent Reach B1, facing downstream 
 

Photo 6- Intermittent Reach B2, facing downstream 



Loflin Dairy Buffer Mitigation Site 
Mitigation Plan Page 2 
 

  
Photo 7- Intermittent Reach B2, facing downstream Photo 8- Intermittent Reach B3, facing downstream 

 

Photo 9- Lack of buffer on Perennial Reach B1 Photo 10- Maintained riparian zone along Reach B1 
  

 



















 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C: 
Project Plan Sheets 
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Scientific Name Common Name Size (ft)
Total # of

stems

Planting
Composition

(%)

Cercis canadensis American Redbud 2-3 425 5

Liriodendron tulipifera Tulip Poplar 2-3 1275 15

Quercus phellos Willow Oak 2-3 850 10

Plantus occidentalis Sycamore 2-3 1700 20

Betula nigra River Birch 2-3 850 10

Carpinus caroliniana Ironwood 2-3 850 10

Quercus michauxii Swamp Chestnut Oak 2-3 425 5

Fraxinus pennsylvanica Green Ash 2-3 1700 20

Quercus rubra Northern  Red Oak 2-3 425 5

Totals 8500 100

Scientific Name Common Name

Wetland
Indicator

Status

Agrostis stolonifera Creeping bentgrass FACW

Andropogon ternarius  Split beardgrass FACU

Bouteloua curtipendula  Side oats grama FACU

Bouteloua gracilis  Blue grama NI

Panicum clandestinum  Deer tongue FACW

Schizachyrium scoparium  Little bluestem FACU

Sporobolus clandestinus  Rough dropseed NI

Vicia villosa  Hairy vetch NI

Chasmanthium latifolium River Oats FAC-

Carex vulpinoidea Fox sedge OBL
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