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1.0 PROJECT INTRODUCTION 

The Lochill Farm Stream Mitigation Project (project) is located on an active horse farm in Orange County, 
North Carolina, approximately 6.5 miles northeast of the Town of Hillsborough, as shown on the Project 
Vicinity Map (Figure 1).  To access the site from Raleigh, take Interstate I-40 West to Durham.  Exit onto 
NC-147 to downtown Durham (Exit 279B) and follow for 12.9 miles.  Merge onto I-85 South and follow 
for 2.1 miles, then take Exit 170 to US-70 West.  At the first stop light only 0.3 miles from the exit, turn 
right onto Pleasant Green Rd and follow for 5.8 miles.  Turn right at a stop light onto St. Mary’s Rd and 
follow for 0.5 miles.  Turn into the site entrance at the Lochill Farm horse stables at 6120 St. Mary’s Rd.  
The project site is located in the valley to the south of the stables, with an approximate center point at 
latitude 36.113419 North, and longitude -78.991165 West.   

The project is located in the Neuse River Basin, within the Hydrologic Unit Code (HUC) 03020201-
030030 (the Middle Eno River), which is identified as a Targeted Local Watershed (TLW) in DMS’s 2010 
Neuse River Basin Restoration Priority (RBRP) Plan and its March 2016 Update.  The project is also 
located in what was formerly known as DWR Subbasin 03-04-01 (the Upper Neuse).  The project is 
further located within the Piedmont Physiographic Region, within the Carolina Slate Belt Level IV 
Ecoregion.  The project watershed drains into nearby Buckwater Creek, flowing into the Eno River, which 
ultimately empties into the Falls Lake reservoir. 

The project will restore 2,925 linear feet (LF) of existing stream, enhance 2,287 LF of existing stream, and 
preserve 750 LF of spring-fed tributaries, along with the re-establishment of 3.9 acres of riparian buffer 
and the preservation of an additional 11.9 acres of riparian buffer.   

Historic agricultural uses on the project site itself include horse, cattle, and sheep animal operations; 
tobacco and small grain row-cropping; and timber harvesting. These activities have negatively impacted 
both water quality and streambank stability along the project streams and their tributaries.  The resulting 
observed stressors include excess nutrient input, streambank erosion, sedimentation, livestock access to 
streams, channel modification, the loss of significant wetland function, and the loss of riparian buffers.   

The outcomes of this project include:    
• Increased bankfull events, restoring a more natural flooding regime to the system 
• Stable streams banks with appropriate channel dimensions 
• Increased number of pools and woody structures from existing conditions, and a reduction in 

impediments to aquatic organism stream passage 
• Establishment of a 50-foot minimum width vegetated riparian buffer  
• Establishment of a permanent conservation easement on the entire project 

The project is being conducted as part of the NCDMS In-Lieu Fee Program and is anticipated to generate 
at close-out a total of 4,113 stream mitigation credits and 176,511 buffer mitigation credits, and will be 
protected by a 15.8-acre permanent conservation easement.  Please see the Project Components and 
Mitigation Credits table in Section 11 for complete credit determinations. 
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2.0 WATERSHED APPROACH AND SITE SELECTION 

As described above, the Lochill Farm project is located within DMS’s TLW 03020201-030030 in the 2010 
Neuse River Basin Restoration Priorities (RBRP) report and its March 2016 Update.  Part of the general 
basin-wide goals as described in the 2010 RBRP are to “promote nutrient and sediment reduction in 
agricultural areas by restoring and preserving wetlands, streams, and riparian buffers.”  The RBRP further 
describes the specific watershed of the Middle Eno River HUC in more detail, and states that “priority 
projects should increase or improve buffers.”  The March 2016 RBRP Update for the Neuse 01 noted the 
HUC’s extensive forested and conserved land assets, and described the mix of watershed problems 
including “impervious surfaces, disturbed buffers, and agricultural lands/animal operations.” 

The RBRP also described specific goals for the Neuse 01, one of which is to support the Upper Neuse 
River Basin Association’s Upper Neuse Watershed Management Plan.  This plan focused its management 
strategies on two priority water resource issues of concern:  1) Nutrients/ Algae/ Total Organic Carbon, 
and 2) Sedimentation and Erosion.  The plan subsequently identifies stream and wetland restoration 
projects as one of the five watershed management techniques recommended to improve the two priority 
issues.  The report also states that “the protection and restoration of wetlands and riparian corridors is an 
essential component of the Upper Neuse Watershed Management Plan.”   

A second goal of the RBRP for the Neuse 01 is to “protect, augment and connect Natural Heritage Areas 
and other conservation lands.”  The project is located within the Upper Eno River Macrosite area, and 
roughly one mile upstream from the designated Significant Natural Heritage Area (SNHA) Eno 
River/Cates Ford Slopes and Uplands, both as described in the Inventory of the Significant Natural Areas 
of Orange County (NCNHP, 2004). 

NCDWR’s 2009 Neuse River Basinwide Water Quality Plan indicates that for the project subbasin 03-04-
01, the major stressors contributing to decreased water quality are “high nutrient and sediment loading, 
high chlorophyll a levels due to the high nutrients, high fecal coliform, low dissolved oxygen, and habitat 
degradation.”  The report also describes the Eno River Corridor as “some of the most scenic and 
biologically important natural areas in the entire eastern piedmont.”  The Lochill Farm project is located 
only about two miles upstream from the Eno River and just one mile upstream of the Eno River State Park 
boundary (Figure 2).  Therefore, the project will help restore and preserve some of the immediate 
watershed to this prized area. 

The Lochill Farm project goals directly or indirectly address all the priority resource issues targeted in the 
watershed planning documents discussed above, through the implementation of their self-identified 
management practices.  The project will reduce sedimentation and erosion by stabilizing eroding stream 
banks and gullies, and will help reduce nutrients and related algal blooms through the exclusion of all 
livestock and with the establishment of a minimum 50-foot wide planted riparian corridor, which includes 
within it roughly five acres of restored, enhanced, or preserved wetlands.  All of which will be 
permanently protected with the establishment of a 15.8-acre conservation easement. 

Therefore, the proposed project site location aligns well with overall NCDMS goals within the 
Compensation Planning Framework (CPF) for the upper Neuse watershed, which places a focus on 
improving water quality through the reduction of sediment and nutrient inputs through the restoration and 
protection of streams, wetlands, and riparian buffers.   

The project is also located within a designated Water Supply Watershed (WS-IV) for the Falls Lake 
reservoir and is a designated nutrient sensitive water (NSW).   
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3.0 BASELINE AND EXISTING CONDITIONS 

The Lochill Farm Stream Mitigation Project is located near the Town of Hillsborough in Orange County, 
North Carolina, within the upper Neuse River Basin.  The following sections will describe the existing 
conditions found on the project, and include a description and history of the surrounding landscape and 
overall watershed land use and conditions, as well as a discussion of the specific environmental impacts and 
responses they have produced on the project.   

Table 3.1 below provides a summary of the key project attributes and individual reach parameters for the 
existing conditions on site. 

Table 3.1  Project Attributes for Existing Conditions 
Lochill Farm Stream Mitigation Project – NCDMS Project No. 97083 

Project Information 
Project Name Lochill Farm Stream Mitigation Project 
County Orange 
Project Area (acres)  15.8 
Project Coordinates (latitude and longitude) 36.113419 N and -78.991165 W 
Planted Acreage (Acres of Woody Stems Planted) 8.1 

Project Watershed Summary Information 
Physiographic Province Piedmont 
River Basin Neuse 
USGS Hydrologic Unit 8-digit 03020201 USGS Hydrologic Unit 14-digit 03020201-030030 
DWR Sub-basin 03-04-01 
Project Drainage Area (acres) 1,020 acres / 1.59 square miles (at downstream end of R1) 
Project Drainage Area Percentage of Impervious 
Area  < 1% impervious area 

CGIA Land Use Classification 80.6% forested, 12.7% agriculture, 6.5% developed, 0.2% open water 

Reach Summary Information 
Parameters Reach R1 Reach R2 Reach R3 Reach T1 

Existing length of reach (linear feet) 2,925 590 1,697 96 
Valley confinement (Confined, moderately 
confined, unconfined) Unconfined Unconfined Unconfined Unconfined 

Drainage area (acres) 1,020 12 190 0.8 
Perennial, Intermittent, Ephemeral Perennial Intermittent Perennial Intermittent 
NCDWR Water Quality Classification WS-IV, NSW WS-IV, NSW WS-IV, NSW WS-IV, NSW 

Stream Classification (existing / proposed) E4 (incised) / 
C4 B5/B5 E4b to B4 / 

C4b E5 / E5 

Evolutionary trend (Simon) 
 IV – 

Degradation 
and Widening 

I – Stable 
System 

IV – 
Degradation 

and Widening 

I – Stable 
System 

FEMA classification Zone X Zone X Zone X Zone X 
Reach Summary Information (continued) 

Parameters Reach T2 Reach T3 Reach T3b Reach T4 
Length of reach (linear feet) 49 482 34 89 
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Valley confinement (Confined, moderately 
confined, unconfined) Unconfined Unconfined Unconfined Unconfined 

Drainage area (acres) 0.7 37 36 2.9 
Perennial, Intermittent, Ephemeral Intermittent Perennial Perennial Perennial 
NCDWR Water Quality Classification WS-IV, NSW WS-IV, NSW WS-IV, NSW WS-IV, NSW 
Stream Classification (existing / proposed) E5 / E5 E5 / E5 E5 / E5 E5 / E5 

Evolutionary trend (Simon)  I – Stable 
System 

I – Stable 
System  

I – Stable 
System  

I – Stable 
System  

FEMA classification Zone X Zone X Zone X Zone X 
Regulatory Considerations 

Parameters Applicable? Resolved? Supporting Docs? 
Water of the United States - Section 404 Yes Yes PCN 
Water of the United States - Section 401 Yes Yes PCN 
Endangered Species Act Yes Yes Categorical Exclusion 
Historic Preservation Act Yes Yes Categorical Exclusion 
Coastal Zone Management Act (CZMA or CAMA) No N/A N/A 
FEMA Floodplain Compliance No N/A N/A 
Essential Fisheries Habitat No N/A N/A 

 

3.1 Watershed Processes and Resource Conditions 
3.1.1 Landscape Characteristics 
The Lochill Farm Stream Mitigation Project (project) is located on a horse farm in the rolling hills of 
Orange County, North Carolina, approximately 6.5 miles northeast of the Town of Hillsborough. The 
project is located in the Neuse River Basin, within the Hydrologic Unit Code (HUC) 03020201-030030 
(named the Middle Eno River).  The project is located within the Piedmont Physiographic Region, within 
the Carolina Slate Belt Level IV Ecoregion. 

Project Reaches R1 and R3 are both denoted as blue-line streams in the USGS Topographic Map 
(Northwest Durham Quadrangle – Figure 3), while R2, T1, T2, T3, and T4 are all spring-fed tributaries 
flowing into those main channels.  The Orange County Soil Survey (1977) shows Reaches R1, R3, and 
T3 as streams.  Historic aerial photographs of the site from 1955 and 1938 obtained from the Orange 
County NRCS office both have blue markings denoting Reaches R1, R2, R3, and T3 as streams, along 
with another tributary flowing south into R1 near its confluence with R3.  Photographs of the project 
reaches themselves can be found in Appendix A. 

Field evaluations of intermittent/perennial stream status were made in the summer of 2015.  These 
evaluations were based on NCDWQ (now NCDWR) Methodology for Identification of Intermittent and 
Perennial Streams and Their Origins (v 4.11) stream assessment protocols.  Table 3.2 below presents the 
assessed stream data for each project reach, while Figure 4 shows their intermittent and perennial status.  
Copies of the completed classification forms are located in Appendix F.  These assessments were 
confirmed by the USACE in the Preliminary JD received on July 26, 2017, a copy of which can be found 
in Appendix H.  Figures 5A and 5B show the drainage areas for each project reach. 
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*These reaches are spring-fed in origin, thus their drainage areas can be quite small. 

Note 1:  Watershed drainage area was estimated using the online USGS StreamStats program, as well as 

topographic and LiDAR information at the downstream end of each reach.  

Weather data for Orange County from the Chapel Hill Station for the years 1971-2016, reveals a climate 
typical of the NC piedmont.  The area receives an average of 47.16 inches of rain per year, in a relatively 
even annual distribution pattern, with a 30% chance of having less than 42.87 inches and 30% chance of 
having greater than 50.64 inches.  The greatest average daily maximum temperature is 89.2° F in July, 
while the lowest average daily minimum temperature is 27.7° F in January.  The growing season lasts for 
230 days, beginning on March 23rd and ending on November 8th (using the 50% probability data, with a 
temperature of 28° F or higher).  

Geologically, the project location is underlain by the Carolina Slate Belt (Figure 6). The intermediate 
metavolcanic rocks (metamorphic rock derived from volcanic rock sources) found beneath the site are 
primarily metamorphosed andesitic tuffs and flows. Basic dikes cut the slate, but most dikes are too 
narrow to delineate at the project-level map scale.  The bedrock is overlain by the regolith, which is 
composed of saprolite, alluvium, and soil. Saprolite is formed from the in-situ weathering of bedrock and 
generally retains relict structures from the parent rock. These relict structures also retain the foliation and 
directional permeability of the parent rock (Daniel and Dahlen, 2002).  Baker staff observed at least two 
instances of exposed bedrock in the channel bed, providing grade control in those locations. 

The project is also located within the Carolina Slate Belt Soil System, whose soils are derived from the 
underlying metavolcanic parent material (Daniels et al., 1999). Topographically, soils found within the 
Carolina Slate Belt tend to have a few distinct features from other soil systems found in the Piedmont.  
The stream interfluves are irregular, and sharp topographic breaks such as knolls and saddles are 
common, while the valley sides are relatively short.  The smaller first and second order streams tend to be 
shorter with high angle junctions, often joining the main stream channel at right angles.  Right angle turns 
are also not uncommon on the main channels in these systems.  Tributaries to main streams commonly 
flow parallel to one another, which is likely related to the underlying rock structures. 

Carolina Slate Belt soils also tend to have relatively high silt content overlying a relatively thin saprolite 
layer, as compared to soils from much of the rest of the Piedmont.  The high silt content typically make 
these more easily eroded soils.  The project is located within a Georgeville-Herdon soil landscape, with 
those two silt loam soils dominating the surrounding greater project area (Figure 7).  This soil landscape 
is quite common in the northern portion of the Carolina Slate Belt.  However, Chewacla loam soils make 
up the vast majority of the soils found within the project conservation easement, found all along the 

Table 3.2   Summary of Field Investigations to Determine Intermittent/Perennial Status 
Lochill Farm Stream Mitigation Plan - NCDMS Project No. 97083 

Project 
Reach 

Designation 

Existing Project 
Reach Length 

(ft) 

NCDWQ Stream 
Classification Form 

Score 

Watershed Drainage 
Area (acres) 1 

Stream Status 
Based on Field 

Analyses 

R1 2,925 38, 39.75, 40 1,020 Perennial 

R2* 590 22.75 12 Intermittent 

R3 1,697 32.5, 33 190 Perennial 

T1* 96 25.25 0.8 Intermittent 

T2* 49 26.5 0.7 Intermittent 

T3/T3b* 516 30 37 Perennial 

T4* 89 34.75 2.9 Perennial 
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floodplain of Reach R1 and lower R3.  Tarrus silt loam is the only other soil found in the project area, 
primarily in the upper portion of Reach R3.  Chewacla loam is also listed as a hydric soil for Orange 
County by the NRCS.  A soil investigation conducted as part of the wetlands work on site confirmed the 
presence of extensive hydric soils throughout the floodplain of the middle and lower portion of Reach R1 
and in the seep/spring fed wetland area in the upper portion of Reach R3.  High silt contents were also 
observed in soils found throughout the site, indicating a more easily eroded stream system. 

The project area topography is dominated by a gently sloping valley running from the northeast to the 
southwest across the farm on site (Figure 8).  The valley slope is about 0.9% with its side slopes ranging 
from 7-12%, and with a broad unconfined valley bottom width of about 200 ft.  Reach R1 flows through 
this main valley at an average water surface slope of 0.7%.  Several smaller, contributing valleys with 
steeper slopes (~2 to 3%) connect into the main valley at almost perpendicular angles, the largest of 
which contains Reach R3, which has a 2% average water surface slope.  The average elevation for the 
entire project watershed is 593 feet above sea level, with a low-point elevation of 476 feet, and a high-
point elevation of 743 feet. 

A bed material analysis determined that both Reaches R1 and R3 are gravel bed systems with average 
D50 values of 20 mm and 23 mm respectively as explained in further detail in Section 6.4.  A short ~100 
ft section in the middle of Reach R1 has noticeably more sand in the substrate than in other areas, likely 
related to an old beaver dam once located in that area, that has since been removed.  This section 
coincides with a particularly gentle section of stream slope, likely why some of the sand still remains in 
the channel bed.  Reaches R2, T1, T2, T3, and T4 are all spring-fed tributaries with lower flow volumes 
and sand beds. 

Streams located in the Slate Belt can be prone to drying out in the summer due to their inherent 
underlying geologic and soil conditions.  However, the landowner has confirmed that perennial Reaches 
R1 and R3 have never dried out in the nearly 40 years he has lived on the property.  Baker personnel 
working in the stream during the summers of 2015 and 2016 observed continuous significant flow in both 
reaches, despite the drought conditions present in the summer of 2015 (Orange County was in a D1 – 
Moderate Drought at that time according to the NC Drought Management Advisory Council).  The 
significant network of seeps and springs that exist throughout site likely help contribute to maintain 
baseflow during the summer and in drier years. 

A wetland delineation conducted on the site in June and December of 2016 determined there are 4.2 acres 
of riparian wetlands located on the project.  Most of these are located along the floodplain of the middle 
and lower portions of Reach R1, while the rest are found at the top of Reach R3 within a network of 
hillside seeps and spring-fed small tributaries in the left floodplain of R3.  Further information on the 
existing wetlands can be found in Section 3.2.3 and in Appendix H.  

The existing vegetation on the project is dominated by common piedmont bottomland forest species, most 
notably Platanus occidentalis (sycamore), Liriodendron tulipifera (tulip poplar), Celtis laevigata 

(sugarberry), Fraxinus pennsylvanica (green ash), Ulmus americana (American elm), and Liquidambar 

styraciflua (sweetgum) in the canopy, with Lindera benzoin (spicebush), Aesculus sylvatica (painted 
buckeye), Acer negundo (boxelder), and some Juglans nigra (black walnut) in the understory.  Common 
herbaceous species include Phryma leptostachya (lopseed), Smallanthus uvedalius (bear’s foot), 
Polystichum acrostichoides (Christmas fern), Elephantopus carolinianus (elephant’s foot), and Monarda 

fistulosa (bee balm) in drier locations, with Saururus cernuus (lizard’s tail), Onoclea sensibilis (sensitive 
fern), Juncus effusus (soft rush), Carex crinite (fringed sedge), and Carex lurida (shallow sedge) in the 
wetlands.  Looking farther away from the project site itself, the vegetative community shifts to more of an 
oak-hickory piedmont mesic forest type with Liriodendron tulipifera (tulip poplar), Oxydendrum 

arboreum (sourwood), Fagus grandifolia (American beech), Juniperus virginiana (Eastern redcedar), 
Cornus florida (dogwood), Pinus echinata (shortleaf pine), and Pinus taeda (loblolly pine) also present.  
Notable invasive species found on site include Ligustrum sinense (Chinese privet) along the forest/pasture 
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edge of Reach R3, and Rosa multiflora (multiflora rose) found scattered throughout the site.  
Additionally, two small (~0.1 acres each), isolated pockets of Ailanthus altissima (tree-of-heaven) and 
Pueraria lobata (kudzu) are located at the very bottom of Reach R1 along Pleasant Green Rd.   

3.1.2 Land Use / Land Cover, Impacts, Historic, Current and Future 
Relevant land use / land cover and their impacts were investigated for the project and surrounding 
watershed through landowner discussions, a review of historic aerial photographs, GIS analysis using 
historic datasets, and field reconnaissance. 

The USGS National Land Cover Database (NLCD) for 2011 shows that the entire 1.59 mi2 (1,020 acres) 
project drainage area was 6.5% developed, 8.2% cultivated crops and hay, 4.5% grass/pasture, 80.6% 
forested, and 0.2% open water.  In 1992, it was just 2.9% developed, 3.5% cultivated crops and hay, 
93.5% forested, and 0.1% open water (no separate data available for grass/pasture).  Thus, significant 
increases in both development and cultivated crop use, along with a significant decrease in forested area 
were observed over that 19-year period.  Of particular note within the project drainage area, a 175-acre 
low-density residential development (17% of the watershed) was built adjacent to the project in the 1980s, 
while farther upstream an 86-acre area (8% of the watershed) was cut for timber in 2012.  There are also 
several additional farms with pasture located throughout the project drainage area as well, but they have 
not changed dramatically over the past 30 years.   

Historic aerial photographs from 1938, 1955, 1966, and 1987 were reviewed for the project and its 
surrounding area (Figures 9A-9D).  They reveal a generally forested watershed, but with consistent 
agriculture and silvaculture activities in cleared areas dating back to the earliest photograph.  The project 
area itself is readily identifiable in all historic aerials, though the cleared area used for agriculture has 
changed over time as individual fields were cleared for timber and/or farming and sometimes allowed to 
become revegetated naturally.  The main channel Reach R1 (called Finches Branch by locals) was 
straightened, deepened, and relocated against the side of the steeper northern valley wall, but most of that 
effort had been done prior to 1938 (the date of the earliest aerial photo).  The spoil from stream dredging 
is still present in the field alongside much of R1, particularly in the downstream portion. An 
approximately 300-foot section of R1 in the middle of the reach just downstream from its confluence with 
R2 does appear to have been further straightened prior to 1955.  In the field, the abandoned channel is 
now a vegetated wet drainage swale.  Reaches R2 and R3 have likewise been dredged at some point in the 
past, with adjacent spoil piles still present.  Also of note, virtually the entire riparian buffer along R1 
appears to have been cleared at some point in the aerials.  Most recently, the buffer on the left bank of 
lower R1 was timbered in the early 1980s.  Adjacent parcel farm use followed a similar pattern with 
shifting field clearing efforts.  While the percent of forested land within the watershed is decreasing and 
the percent of developed and agricultural lands are increasing, the watershed as a whole did not show any 
dramatic changes in overall land use since the earliest photo from 1938.    

One of the project landowners has done some extensive research on the history of the farm and its 
surrounding area, and believes the farm has been active since the colonial era.  He also noted that a 
significant portion of the forested area in the southeastern part of the property was timbered ~15 years 
ago, and that historically the farm had a working sawmill in the early 20th century to cut and process 
lumber on site.  That effort presumably cut much of the forested area of the farm, and would have resulted 
in significant sediment loss and stream function impacts.  However, the species composition currently 
found on site is similar to the natural communities found in similar landscapes in the piedmont.  

The history of the land use / land cover of the site and surrounding watershed indicates that significant 
impacts to water quality have occurred, certainly resulting in increases in erosion/sedimentation and 
nutrient loss, and decreases in stream and riparian habitat and function. 

Currently, the project is an active horse farm with approximately 28 acres of open field that is frequently 
used for hay production.  Horses with their riders have full access to the entire site and often ride across 
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and within the channel as part of their trail rides.  There are numerous crossings where the horses have 
damaged the stream banks and channel, with an additional bridge crossing across Reach R1, and another 
three pipe culvert crossings that have clogged and heavily scoured both above and below the pipes, 
causing a hydrologic disconnect with the stream (Figure 4).  Additionally, there are two 30-ft wide 
powerline easements from Piedmont Electric Membership Corporation (PEMC) that cross Reach R1 in its 
downstream section. 

The future for the project watershed likely shares a fate similar to that of this whole section of Orange 
County.  Development pressure from Hillsborough to the west, Chapel Hill to the south, and Durham 
from the east has been steadily growing over the years.  The project HUC has seen its developed area 
double in the past 20 years accordingly to the available NLCD data.   

3.1.3 Watershed Disturbance and Response 
As described previously, the main channel Reach R1 was straightened, deepened, and relocated against 
the side of the steeper northern valley wall, while Reaches R2 and R3 were also dredged and deepened 
(and perhaps straightened in parts).  The spoil from the stream dredging effort is still present alongside 
many sections of these reaches.  This action, though occurring prior to the 1938 aerial photographs, 
remains the greatest impact to the project stream system, and its effects are still observed today.  It 
immediately increased stream shear stresses during storm events, which led to further stream 
downcutting, particularly on Reach R1 (Figure 10).  This in turn led to steeper stream banks, vertical in 
many sections, that resulted in increased soil erosion (Figure 11).  Channel incision on Reach R1 was 
eventually arrested by bedrock in a few locations.  Downcutting is also observed on the lowermost 
portions of Reaches R2 and R3 as they connect into the incised Reach R1.  As channel incision slowed, 
the streams began to widen as shear stresses became redirected towards the banks, which has led to even 
more sediment loss from erosion. The periodic exposure to livestock on the farm further destabilized the 
stream banks through hoof shear.  These processes are not as evident on the four spring-fed tributaries on 
the project (T1, T2, T3, and T4), with the exception of the downstream end of T1, which does exhibit 
downcutting as it connects into the incised channel of Reach R1. 

The channel incision also led to an abandonment of the adjacent floodplain and likely to a decreased 
water table level in the adjacent buffer and historic wetland areas.  There are several drainage features 
running through the wetland areas that have noticeably downcut where they connect to R1, a result of the 
incision found in R1 itself.  These drainage features further exacerbate the decreased water table levels in 
the riparian wetlands. 

The sawmill operation on site in the early 20th century also presumably resulted in much of the 
contemporary forested area on the farm being cut.  This would have increased the runoff volumes and 
peak flows, and the sediment loads entering the streams.  As forest regrowth occurred, these effects would 
have quickly begun to fade but much of their impact would have remained.  The increased volume and 
peak flow would have contributed to further shear stress in the streams, contributing to their continued 
incision, while the increased sediment load would have eventually moved into the Eno River.     

The channel along Reach R1 has reestablished a basic riffle-pool morphology since their straightening/ 
dredging years prior, but lack deep pools and a more sinuous planform that would naturally be seen in this 
valley type and slope.  Reach R3 has reestablished a basic riffle-step-pool morphology but again, lacks a 
more diverse bedform including numerous deep pools.  These reaches also have a noted lack of in-stream 
wood structure or woody debris.  Reach R1 has a maximum pool-to-pool spacing ratio of 20.8, far greater 
than the reference value of 7.  There are also three pipe culvert crossings (one on R2 and two on R3) that 
have clogged and substantially scoured, resulting in a hydrologic disconnect with the stream itself.  In 
addition, there are two frequently used but significantly impaired and eroding ford crossings on R1 that 
have contributed to soil losses. 
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The general historic and present day clearing efforts in maintaining pasture and farm fields has resulted in 
approximately 41% of the project stream length on site lacking a full 50-foot wide forested riparian buffer 
along both banks (Figure 12).  A narrower buffer results in increased sediment and nutrient loads into the 
stream system. 

3.2 Regulatory Review 
3.2.1  Categorical Exclusion 
The Categorical Exclusion (Cat-Ex) for the Lochill Farm Stream Mitigation Project was approved by 
FHWA and NCDMS on September 21, 2016. The Cat-Ex summarized impacts to natural, cultural, and 
historical resources and documented coordination with stakeholders and federal and state agencies. The 
project team reviewed the site for threatened and endangered species protected by The Endangered 
Species Act of 1973. Although suitable habitat for Michaux’s sumac (Rhus michauxii) is present at the 
site, no individuals were found during a site inspection on 6/22/16.  The Biological Conclusion is that the 
project will have No Effect on Michaux’s sumac or any of the other federally protected species found in 
Orange County.  The USFWS determined that the project is not likely to adversely affect any federally 
protected species and expressed concerns about possible sedimentation impacts to aquatic species and 
provided recommendations to minimize or avoid these impacts.  The NCWRC noted that populations of 
sensitive (but not federally protected) species are located downstream of the site.  NC-HPO verified that 
no known historic resources protected by the National Historic Preservation of 1966 will be impacted by 
the project.  The project will convert or affect Farmland as defined by the Farmland Protection Policy 
Act.  No other comments were received about this project. For a full record of agency and public 
communications, please refer to the Cat-Ex documents found in Appendix I. 

3.2.2 FEMA Regulated Floodplain Compliance 
The Lochill Farm project is located in FEMA Zone X as noted on the Orange County Flood Insurance 
Rate Map Panels 3720080600K and 3720080500J (Figure 13).  The topography of the site and location in 
the upper watershed supports the design without creating the potential for hydrologic trespass.   

3.2.3 Section 404 / 401 Permitting 
The proposed project area was reviewed for the presence of jurisdictional wetlands and waters of the 
United States in accordance with the provisions on Executive Order 11990, the Clean Water Act, and 
subsequent federal regulations and guidance.  Wetlands have been defined by the USACE as “those areas 
that are inundated or saturated by surface or ground water at a frequency and duration sufficient to 
support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, and similar areas” 
(33 CFR 328.3(b) and 40 CFR 230.3 (t)).  The areas in the project boundaries that displayed one or more 
wetland characteristics were reviewed to determine the presence of wetlands.  The wetland characteristics 
include the prevalence of hydrophytic vegetation, permanent to periodic inundation or saturation, and the 
presence of hydric soils. 

Following a desktop review of the National Wetland Inventory (NWI), NRCS soil survey, and USGS 
quadrangle maps, the project area was evaluated in the field for the presence of jurisdictional features.  
Baker wetland scientists conducted field surveys of the project area in June and December of 2016 to 
investigate potential wetlands, while field surveys had previously been conducted in July and August of 
2015 to confirm the perennial and intermittent status of jurisdictional streams in the project area.  In total, 
the field surveys confirmed the jurisdictional status of the seven project stream reaches, along with nine 
separate jurisdictional wetland areas, which were subsequently flagged, surveyed, and mapped as shown 
in the documentation found in Appendix H.  The wetland areas are located in the floodplain of the middle 
and lower sections of Reaches R1, and in the uppermost portion of Reach R3.  All of these jurisdictional 
features were confirmed by the USACE in March of 2017, and a Preliminary Jurisdictional Determination 
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(PJD) letter was received on July 26, 2017.  A copy of the PJD is provided in Appendix H, along with all 
the associated USACE wetland data forms.  The NCDWR stream identification forms are provided in 
Appendix F.   

The proposed mitigation design for the site seeks to enhance the identified jurisdictional wetlands areas 
through the restoration of a more natural flooding regime and by raising their water table, though no 
wetland mitigation credits are being proposed for the project.  The design will also avoid or minimize any 
disturbance or impact to the wetlands during project construction wherever possible.  A copy of the Pre-
Construction Notification (PCN) is included with the Final Mitigation Plan. 
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4.0 FUNCTIONAL UPLIFT POTENTIAL 

The functional uplift potential for each project stream reach was evaluated using the general approach 
outlined in the Stream Functions Pyramid Framework methodology (Harman et al., 2012).  This method 
attempts to tie stream functions to common function-based parameters that can be used to describe those 
stream functions.  The functions are broken out into a hierarchy of categories, going from Level 1: 
Hydrology, Level 2: Hydraulic, Level 3: Geomorphology, Level 4: Physiochemical, and Level 5: 
Biology.  Within this hierarchy, the lower level functions support the higher level functions.  The 
methodology simply rates each function as ‘Functioning’, ‘Functioning At Risk’, or ‘Not Functioning’.  
Each of the five individual functions is described below for the project stream reaches.  For this 
evaluation, the NC Functional Lift Quantification Tool was used as a guide to assist in the qualitative 
evaluation of each of the five functions.  The various parameters and their relative influence on each 
function were individually evaluated through the extensive site assessments conducted for the project.  
Additionally, the ratings correspond with the general functional lift discussions made with various review 
agencies (USACE, DWR, WRC, DMS) during site visits.     

Please note that the four spring-fed tributaries to be preserved on the project do not appear to have 
undergone any appreciable manipulation or impact to their channels, and have high functional value for 
all five categories.  Further, since they are for preservation only, no addition work is proposed that would 
significantly improve any function.  As such, they are all rated as Functional for both the existing and 
proposed conditions, and are not discussed further in this evaluation.    

4.1 Hydrology 
The framework methodology describes the hydrology function as the transport of water from the 
watershed to the channel, with the parameters of channel-forming discharge, precipitation/runoff 
relationships, flood frequencies, and flow duration.   

The historic clearing of portions of the project site and its watershed have very likely increased the overall 
runoff volume and the peak flow of precipitation events, particularly in the immediate aftermath of any 
logging event.  However, there are no direct gauge measurements from the stream to quantitatively 
evaluate this assumption.  Regardless, even with an increase, the project drainage area is still largely 
forested and has been fairly stable for some time.  Thus, the entirety of the project area is currently 
assumed to be Functioning.  

The project restoration itself cannot affect the majority of those parameters, as they are largely climate 
based.  However, through the establishment of a complete network of forested riparian buffers along all 
project streams, a slight reduction in the amount of runoff resulting from precipitation could be expected.  
Yet any observed runoff reduction would very likely be quite small, and does not provide a realistic 
opportunity for any measurable functional hydrology uplift on the project.  Therefore, it would remain 
rated as Functioning, with little improvement provided.  

4.2 Hydraulics 
The methodology describes the hydraulic function as the transport of water in the channel, on the 
floodplain, and through sediments, with the parameters of floodplain connectivity, flow dynamics, and 
groundwater/surface water exchange. 

As previously described, the main project streams (Reaches R1, R2, and R3) have to varying degrees 
been straightened and/or relocated, as well as dredged.  The resulting stream incision has led to a 
disconnect with their historic floodplains, reducing the appropriate level of hydraulic functioning for the 
system. This is more pronounced in R1 with bank height ratios (BHR) ranging from 1.4 to 2.6.  
Furthermore, due to stream incision, the riparian wetlands located along R1 have been impacted through 
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reduced flooding frequency and a lowered water table.  Estimated bankfull flow velocity for R1 is 4.3 feet 
per second, which is within the normal functioning range.  Reach R1 currently rates overall as 
Functioning At Risk.  Reach R3 has BHR values ranging from a more stable 1.1 in the middle section, to 
2+ in the upper and lower sections.  It also has two clogged and scouring pipe culvert crossings that have 
resulted in stream disconnects.  Estimated bankfull flow velocity for R3 is 4.4 feet per second, which is 
within the normal functioning range.  As such, R3 is currently rated overall as Functioning At Risk.  
Reach R2 does have an average BHR of 2.8, but has much more stable and vegetated banks than R1 or 
R3.  Also, being a spring-fed stream, it receives far less flow volumes than R1 or R3, even after 
significant storm events.  As such, Reach R2 currently rates as Functioning. 

As part of the project restoration, Reach R1 will be reconnected to its floodplain through a Priority I 
restoration effort, which will bring the BHR down to 1.0, and will restore a natural flood regime to the 
adjacent wetlands.  This will result in a proposed conditions rating of Functioning.  As part of their stream 
enhancement efforts, Reaches R2 and R3 will have all their clogged pipe culverts replaced (eliminating 
the stream disconnects).  Additionally, Reach R3 will incorporate bankfull benches and bank sloping, 
which will increase floodplain connectivity.  These actions will result in a proposed conditions rating of 
Functioning for all streams.   

4.3 Geomorphology 
The methodology describes the geomorphology function as the transport of wood and sediment to create 
diverse bed forms and dynamic equilibrium, with the parameters of sediment transport competency, 
sediment transport capacity, large woody debris transport and storage, channel evolution, bank 
migration/lateral stability, riparian vegetation, bed form diversity, sinuosity, and bed material 
characterization. 

Reach R1 has tall, steep, frequently vertical banks that are largely bare throughout most of its length.  It is 
currently an incised E4 stream type in the Rosgen classification and is in an E-Gc-F-C-E channel 
succession scenario.  Incision has been stopped due to bedrock control, which will prevent the 
entrenchment ratio from becoming less than 1.4 and the stream from becoming a Gc stream type.  The 
channel is eroding its banks to evolve into an F channel.  R1 also has several highly eroding ford 
crossings that contribute to sediment loss in the system.  As a result, sediment scouring and erosion are 
evident along 86% of the stream length, with an average BEHI score of 35 (a High value).  There is a 
noted lack of woody structure or debris in the channel, and the maximum pool-to-pool spacing ratio for 
Reach R1 is 20, which is much greater than the reference value of 7.  Further, roughly half of the stream 
banks have an inadequate riparian buffer.  As a result, R1 currently rates as Not Functioning.  

Reach R2 is a spring-fed stream that was partially dredged and has a spoil berm along the middle section 
of its right bank, resulting in tall, moderately steep bank slopes.  They are largely vegetated however, and 
only 11% of the stream length was observed to be scouring or eroding, resulting in a BEHI score of 19 (a 
Low value).  Towards the bottom of R2, an old pipe culvert crossing has almost completely clogged and 
is scouring out on the downstream end.  The result is a stream disconnect that has resulted in the build-up 
and storage of sediment in a short section of the channel on the upstream side of the pipe, giving the 
stream a sandy/mucky bed there.  There are very few pools found in R2, except for the spring at the head 
of the stream and a short backwater area created by the pipe culvert.  Further, 64% of the reach banks lack 
an adequate riparian buffer.  Therefore, Reach R2 currently rates as Functioning At Risk. 

Reach R3 is a smaller stream than R1 and has generally shorter banks, but does have similarly steep, often 
vertical banks that are bare for much of its length.  Spoil berms are found along the reach in many 
locations as well.  There are two old pipe culvert crossings located at the very top and towards the middle 
of the reach.  They are partially clogged and have scoured out both above and below the pipes, resulting 
in sediment losses and a stream disconnect at each location. The reach has an average BEHI score of 26 (a 
Moderate value), while 42% of the stream length was observed to be scouring or eroding.  There was also 
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a noted lack of in-stream woody structure and a deficit of pools in the channel.  Further, almost a third of 
the stream banks lack an adequate riparian buffer. Thus, Reach R3 currently rates as Functioning At Risk. 

Sediment transport competency was rated as Functioning for the existing condition on all streams.  Field 
investigation did not reveal any significant areas of sediment aggradation, and the sediment transport 
analysis of the system showed that the Competence values match reasonably well and within the ranges of 
predicted stable values.   

As part of the proposed stream restoration and enhancement design all stream banks will be stabilized by 
either establishing a new channel with appropriate bankfull channel geometry through Priority 1 
restoration (R1), by removing spoil berms wherever practicable (R2), and through Level 1 enhancement 
(R3) that will entail sloping failing banks and establishing bankfull benches, as well as by establishing 
vegetation on all bare slopes throughout the project.  The proposed design will also involve the 
installation of in-stream structures for bed and bank stability, and to promote scour pools.  Large woody 
debris (LWD) will be incorporated throughout the project.  Bedform will be diversified by establishing 
the appropriate riffle-pool meander geometry along Reach R1 and by utilizing in-stream structures for 
scour pool formation along Reach R3.  Sediment transport functions will be improved by reconnecting 
the streams to their floodplains and by improving stream pattern.  This will allow the streams to have 
access to sediment storage on the floodplains and on point bars.  Forested riparian buffers at a minimum 
50-foot width will also be established along all project stream reaches.  The highly eroding ford crossing 
will be stabilized with an improved rock crossing, while the remaining crossings will be replaced with 
correctly sized culvert crossings.  All of these design changes will result in a proposed conditions rating 
of Functioning for all streams.     

4.4 Physicochemical 
The methodology describes the physicochemical functions as temperature and oxygen regulation, and the 
processing of organic matter and nutrients, with the parameters of water quality, nutrients, and organic 
carbon.  

The current and historic land uses identified for the project site suggest that some level of water quality 
impairment likely resulted from the long term presence of agricultural activities and the lack of riparian 
buffer.  However, as no water quality sampling effort has been conducted on the site, and there are no 
known water quality monitoring stations nearby, there is no way to quantitatively confirm this 
assumption.  However, obvious nutrient and bacterial pathogen sources would include the animal activity 
present on the horse farm, along with the current manure fertilizer application regime utilized by the farm 
manager to maintain pasture and grow hay.  Soil test results revealed that the adjacent pasture fields had a 
range of P-Index values between 19 to 41, with an average value of 27.   

The field assessments conducted for the project discovered a few obvious indications of water quality 
impairment observed in Reaches R1 and R3.  Horse manure was often found in the channels or along the 
banks, indicating both nutrient and fecal coliform concerns, and the presence of algae in the streams was 
noted on occasion, though no discolored or foul smelling water was ever observed.  There also does 
appear to be ample leaf litter present in the system to supply the stream’s organic carbon needs.  Thus, 
Reaches R1 and R3 were subsequently rated as Functioning At Risk, while R2 was rated as Functioning. 

The project restoration will involve the installation of a variety of in-stream structures that will help 
oxygenate the flowing water, as well as increase the number of large woody structures to improve organic 
carbon sources and trap detritus.  By stabilizing banks and reducing erosion, the amount of soil-bound 
nutrients entering the stream will be greatly reduced, P in particular.  The restoration will also reestablish 
a full 50-foot wide or greater riparian buffer around all the project reaches, while a conservation easement 
will permanently exclude livestock.  This will further help to reduce nutrients and sediment from directly 
or indirectly entering the streams.  The proposed design will result in a physiochemical functions rating of 
Functioning for Reaches R1 and R3, with an improved Functioning rating for Reach R2. 
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4.5 Biological 
The methodology describes the biology function as biodiversity and the life histories of aquatic and 
riparian life, with the parameters of microbial communities, macrophyte communities, benthic 
macroinvertebrate communities, fish communities, and landscape connectivity.  

While there are no known existing databases that describe or catalog the biodiversity of plant, animal, or 
microbial communities found on the project, the observed habitat present on site has been negatively 
impacted by the current and historic agricultural uses on the farm.  Streambank erosion and the lack of 
deep pools and in-stream woody debris both negatively affect the aquatic habitat on site.  The three pipe 
disconnects impact aquatic passage and stream connectivity.  Additionally, the lack of a full riparian 
buffer negatively affects the terrestrial habitat on-site. 

The project restoration will reestablish or enhance habitat on the site, which should result in an uplift of 
biological function to the project as a whole.  In-stream habitat for fish and benthic invertebrates will be 
directly improved through the addition of pools and woody structures, by the stabilization of eroding 
banks, and by the replacement of the clogged pipes on R2 and R3 that have resulted in stream 
disconnects.  Additionally, improved overall water quality will help support a range of aquatic organisms 
by reducing sediment and nutrient inputs, and by increasing water oxygenation.  The restoration or 
enhancement of adjacent wetland functions along with the reestablishment of full forested riparian buffers 
to each reach will provide permanent protection for the trees and shrubs that will restore botanically 
diverse native plant communities and the native animal populations dependent on them and will aid in 
reducing water temperatures.  No direct biological measurements or sampling is proposed for the project 
but it is anticipated that through the improvement of the lower level functions in the hierarchy of the 
functional pyramid that biology should also likely be improved.  Therefore, all of the project reaches are 
currently rated as Functioning At Risk, and will be improved to a rating of Functioning.  

The restored and protected forested headwater riparian corridor will also compliment other nearby 
protected conservation areas such as the Significant Natural Heritage Area (SNHA) Middle Eno River / 
Cates Ford Slopes and Uplands located 1 mile away, and the Eno River State Park 1.5 miles away.  
Additionally, there are known populations of sensitive aquatic species downstream including Atlantic 
pigtoe (Fusconaia masoni: state E, FSC), Yellow lampmussel (Lampsilis cariosa: state E, FSC), and the 
dwarf wedgemussel (Alasmidonta heterodon) a Federally listed Endangered species.  The project should 
improve the habitat and conditions for those species, encouraging a return upstream to their historic 
range.  

4.6 Project Constraints 
The principle constraints to achieving maximum uplift potential for the project are the two powerline 
easements located on the downstream section of Reach R1, and the four retained improved stream 
crossings on site.  The two 30-ft wide overhead powerlines are managed by PEMC and represent breaks 
in the conservation easement.  While stream restoration work will continue through these breaks, no tree 
species will be planted in the buffer (only live-stakes along stream banks), and no mitigation credits will 
be provided here.  The four improved stream crossings will also be removed from the conservation 
easement, though they will be narrow and represent a substantial reduction in the number of crossings 
currently found on site.  The improved crossings will also entail a significant functional improvement to 
the existing conditions of either a clogged and scouring pipe culvert, or a highly eroding ford crossing. 

The stream restoration design can be implemented without major constraints to the proposed pattern, 
dimension, or profile.  The valley is wide enough and the relief steep enough to accommodate the 
appropriate natural channel design.  The presence of on-site canopy trees, particularly in upper and 
lowermost sections of Reach R1 where benching is proposed, represents a type of constraint to 
restoration.  The number of trees removed will be minimized wherever possible, especially for larger 
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specimens.  Many are likely to be used in the stream itself given the extent of woody structures in the 
design.  There are no other known constraints on the project site itself.  

Any other potential constraint would be related to upstream and offsite issues.  Existing off-site 
conditions within the project watershed will have significant impacts to physicochemical and biological 
improvements.  Examples of these impacts are upstream water quality issues and the existence of diverse 
biology near the site to repopulate the improved habitat.    

4.7 Functional Uplift Summary 
The substantial functional uplift potential for the Lochill Farm restoration project as described above is 
expected to improve the site from an overall Functioning-at-Risk rating in its current condition, to a 
proposed condition rating of Functioning (see Table 4.1 below).  Improvements to site hydraulics and 
geomorphology will be clear and measurable post-construction, while improvements to physicochemical 
and biological functions may not be as easily determined and can be greatly affected by offsite conditions.  
Since only the hydraulics and geomorphology of the project can be directly measured at this time, project 
goals are primarily linked to these functions. 

 

Table 4.1  Overview of Project Functional Uplift Potential 
Lochill Farm Stream Restoration Project – NCDMS Project No. 97083 

 Reach R1 Reach R2 Reach R3 

Functional 
Category 

Existing 
Conditions 

Proposed 
Conditions 

Existing 
Conditions 

Proposed 
Conditions 

Existing 
Conditions 

Proposed 
Conditions 

Hydrology Functioning Functioning Functioning Functioning Functioning Functioning 

Hydraulics Functioning 
at Risk Functioning Functioning Functioning Functioning 

at Risk Functioning 

Geomorphology Not 
Functioning Functioning Functioning 

at Risk Functioning Functioning 
at Risk Functioning 

Physicochemical Functioning 
at Risk Functioning Functioning Functioning Functioning 

at Risk Functioning 

Biology Functioning 
at Risk Functioning Functioning 

at Risk Functioning Functioning 
at Risk Functioning 

Average/Overall Not 
Functioning Functioning Functioning 

at Risk Functioning Functioning 
at Risk Functioning 
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5.0 MITIGATION PROJECT GOALS AND OBJECTIVES 

The goals and objectives for the Lochill Farm project are detailed below in Table 5.1.  They represent the 
logical conclusion to the previous discussions of current site conditions and historic use, watershed 
disturbance and response, and the functional uplift potential for the project.  The listed goals are broad 
statements about intended project accomplishments and are consistent with the identified watershed 
priorities as outlined in the Watershed Approach and Site Selection discussion in Section 2.  By 
comparison, the objectives and outcomes are intended to be more specific and measureable, and represent 
direct steps towards accomplishing the associated goal.  The project objectives will have performance 
standards and success criteria associated with them as described later in Section 7 of this report, and will 
be evaluated throughout the monitoring phase of the project.  Functional uplift categories shown in 
parenthesis in Table 5.1 below are functions that will likely see uplift after construction of the project but 
no direct measurements are proposed and are therefore not linked directly to the project objectives. 

Table 5.1  Mitigation Project Goals and Objectives 
Lochill Farm Stream Restoration Project – NCDMS Project No. 97083 

Goals Objectives  Predicted Outcomes Functional 
Uplift Category 

Reconnect 
stream reaches 
to their 
floodplains 

To restore appropriate bankfull 
dimensions, remove spoil berms, 
and/or raise channel beds, by utilizing 
either a Priority I Restoration 
approach (R1) or an Enhancement 
Level I approach (R3).   

A natural flooding regime will be 
restored to the stream and wetland 
system.  Elevated groundwater 
levels in wetlands will be restored 
to adjacent riparian areas.  
Restored wetland areas will 
support a more diverse plant 
community. 

Hydraulics 
(Biology) 

Stabilize steep 
and/or eroding 
stream banks 

To construct streams of appropriate 
dimensions, pattern and profile in 
restored reaches, slope stream banks 
and provide bankfull benches on 
enhanced streams, and utilize bio-
engineering to provide long term 
stability.  

This will reduce sediment and 
nutrient losses to the stream 
system.  Appropriate riffle pool 
morphology will reduce in-stream 
shear stresses and increase aquatic 
habitat by increasing pools.  Bio-
engineering will help to reduces 
water temperatures. 

Geomorphology 
(Physiochemical, 
Biology) 

Improve in-
stream habitat 

Construct an appropriate channel 
morphology to all streams increasing 
the number and depths of pools, with 
structures including geo-lifts with 
brush toe, log vanes/weirs, root wads, 
and/or J-hooks. Also repair stream 
disconnects in the channels caused by 
clogged pipe culverts.  

These improvements will increase 
woody debris and organic carbon 
in streams, increase dissolved 
oxygen, and improve the quality 
and quantity of habitats for a 
diverse range of aquatic organisms 
and ease their passage through the 
stream system. 

Geomorphology   
(Physiochemical, 
Biology) 

Reestablish 
forested riparian 
buffers  

Establish riparian buffers at a 50-ft 
minimum width along all stream 
reaches, planted with native tree and 
shrub species.   

This will improve the buffer’s 
ability to remove or reduce 
sediment and nutrients from 
runoff and groundwater, as well as 
enhance riparian corridor habitat 

Geomorphology   
(Physiochemical, 
Biology) 
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for a range of native plants and 
wildlife.  Additionally, this will 
provide sources of organic carbon 
and LWD to the stream system 
supporting aquatic fauna and 
decreasing stream temperatures. 

Permanently 
protect the 
project 

Establish a permanent conservation 
easement restricting land use in 
perpetuity.  This will prevent site 
disturbance and allow the project to 
mature and stabilize. 

This will prevent site disturbance 
and allow the project to mature, 
stabilize and support all functional 
categories. 

Hydraulic, 
Geomorphology 
(Physicochemical, 
Biology)  
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6.0 DESIGN APPROACH AND MITIGATION WORK PLAN 

6.1 Project Design Approach 
The selection of project design criteria were based on a combination of approaches, including a review of 
applicable streams from a reference database, regime equations, evaluation of monitoring results from 
numerous past projects, and best professional judgment.  Evaluating data from previous reference reach 
surveys and the monitoring results from multiple Piedmont stream projects, including some located in the 
Carolina Slate Belt, provided the most pertinent background information to determine the appropriate 
design parameters given the existing conditions and overall site functional uplift potential.  The design 
parameters for the site also took into consideration all current guidelines from the USACE and NCDMS.  

While reference reach data can be a useful aid in designing channel dimension, pattern, and profile, there 
are limitations in smaller stream systems.  The flow patterns and channel formation for most reference 
reach quality streams is often controlled by slope, drainage areas, and larger trees and/or other deep rooted 
vegetation.  Some meander geometry parameters, such as radius of curvature, are particularly affected by 
vegetation control.  Pattern ratios observed in reference reaches may not be applicable or are often adjusted 
in the design criteria to create more conservative designs that are less likely to erode after construction, 
before the permanent vegetation is established.     

Baker selected reference reaches from the NCDOT database.  These reference reaches have successfully 
been used on similar stream restoration projects within the Carolina Slate Belt.  Additionally, reference 
parameters from Baker’s internal database based on successful past projects were consulted and analyzed.  
The data shown on Table 6.1 helped to provide a basis for evaluating the project site and determining the 
stream systems that may have been present historically and/or how they may have been influenced by 
changes within the watershed.   

The reference sites are examples of a small “Rural Piedmont Stream,” and fall within the same climatic, 
topographical, physiographic and ecological region as the Project site.  All of the reference sites listed 
below are located within the Carolina Slate Belt region.  These stream systems have a tendency to dry up 
as a result of the underlying geology. 

 

Table 6.1  Reference Reach Parameters Used to Inform Design Ratios  
Lochill Farm Stream Restoration Project – NCDMS Project No. 97083 

Parameter 

Tributary to 
the South 

Fork of Cane 
Creek 

Spencer 
Creek 

Upstream 

Richland 
Creek 

Morgan 
Branch 

Baker 
Composite 
Reference 

Data 

Min Max Min Max Min Max Min Max Min Max 

County Chatham Montgomery Moore Orange  

Stream Type C4 E4/C4 C4 C4 C4 

Drainage Area – square 
miles 

0.41 0.50 1.00 8.35  

Bankfull Width (wbkf) – feet 13.0 13.1 8.7 16.2 16.7 33.2  
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Table 6.1  Reference Reach Parameters Used to Inform Design Ratios  
Lochill Farm Stream Restoration Project – NCDMS Project No. 97083 

Parameter 

Tributary to 
the South 

Fork of Cane 
Creek 

Spencer 
Creek 

Upstream 

Richland 
Creek 

Morgan 
Branch 

Baker 
Composite 
Reference 

Data 

Min Max Min Max Min Max Min Max Min Max 

Bankfull Mean Depth (dbkf) 
– feet 

0.9 1.2 0.9 0.9 2.3  

Width/Depth Ratio (w/d 
ratio) 

14.4 14.6 7.3 18.0 18.6 14.1 10.0 15.0 

Cross sectional Area (Abkf) 
– SF 

11.6 12.2 10.6 15.0 15.5 75.1  

Bankfull Mean Velocity 
(vbkf) - fps 

N/P N/P N/P 6.6 3.5 5.0 

Bankfull Discharge (Qbkf) – 
cfs 

N/P N/P N/P 524.0  

Bankfull Max Depth (dmbkf) 
- feet 

1.4 1.9 1.4 1.5 2.8  

dmbkf / dbkf  ratio 1.6 1.6 1.6 1.7 1.2 1.2 1.5 

Low Bank Height to dmbkf 
Ratio 

N/P 1.0 1.0 1.0 1.0 

Floodprone Area Width 
(wfpa) – feet 

26 36 228.5 50 53 77.5  

Entrenchment Ratio (ER) 2.0 2.75 26.3 3.0 3.3 2.3  

Meander length (Lm) – feet 32 58 54.0 196.0 90 94 N/P  

Ratio of meander length to 
bankfull width (Lm/wbkf) 

2.45 4.44 6.2 22.5 5.5 5.7 N/P 7.0 14.0 

Radius of curvature (Rc) – 
feet 

16 25 5.4 22.1 14.3 26.1 N/P  

Ratio of radius of curvature 
to bankfull width (Rc / wbkf) 

1.23 1.92 0.6 2.5 0.9 1.6 N/P 2.0 3.0 

Belt width (wblt) – feet 14 30 24.0 52 25 40 N/P  

Meander Width Ratio 
(wblt/Wbkf) 

1.07 2.3 2.8 6.0 1.5 2.4 N/P 3.5 8.0 

Sinuosity (K) Stream 
Length/ Valley Distance 

N/P 1.1 1.2 N/P 1.2 1.4 

Valley Slope – feet per foot N/P 0.0139 0.0136 N/P 0.005 0.0015 

Channel Slope (schannel) – 
feet per foot 

N/P 0.0132 0.0133 0.0070  
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Table 6.1  Reference Reach Parameters Used to Inform Design Ratios  
Lochill Farm Stream Restoration Project – NCDMS Project No. 97083 

Parameter 

Tributary to 
the South 

Fork of Cane 
Creek 

Spencer 
Creek 

Upstream 

Richland 
Creek 

Morgan 
Branch 

Baker 
Composite 
Reference 

Data 

Min Max Min Max Min Max Min Max Min Max 

Pool Slope (spool) – feet per 
foot 

N/P N/P 0.0001 0.00 0.0014 0.0001  

Ratio of Pool Slope to 
Average Slope    (spool / 
schannel) 

N/P N/P 0.01 0.00 0.11 0.01 0.00 0.20 

Maximum Pool Depth (dpool) 
– feet 

1.8 2.1 2.5 2.5 4.1  

Ratio of Pool Depth to 
Average Bankfull Depth 
(dpool/dbkf) 

2.0 2.3 2.1 2.8 1.8 1.5 3.5 

Pool Width (wpool) – feet 10.1 15.0 8.4 11.1 25.9  

Ratio of Pool Width to 
Bankfull Width (wpool / wbkf) 

0.77 1.15 1.0 0.7 0.8 1.2 1.7 

Pool Area (Apool) – square 
feet 

15.3 17.4 12.8 20.1 88.9  

Ratio of Pool Area to 
Bankfull Area        
(Apool/Abkf) 

1.29 1.46 1.2 1.3 1.2  

Pool-to-Pool Spacing – feet 37.0 81.0 13.0 46.5 37.3 95.8 146.0 277.0  

Ratio of Pool-to-Pool 
Spacing to Bankfull Width 
(p-p/wbkf) 

2.2 6.7 1.5 5.3 2.3 5.8 4.4 8.3 3.5 7.0 

Riffle Slope (sriffle) – feet per 
foot 

N/P N/P 0.010 0.067 0.013 0.0413 0.014 0.024  

Ratio of Riffle Slope to 
Average Slope (sriffle/ sbkf) 

N/P N/P 0.8 5.1 1.0 3.1 2.0 3.4 1.2 1.5 

 Particle Size Distribution of Riffle Material  

Material (d50) Medium 
Gravel 

Medium 
Gravel 

Very Coarse 
Gravel 

Very Fine 
Gravel 

 

d16 – mm N/P 0.06 6.0 N/P  

d35 – mm 1.82 3 N/P 1.2  

d50 – mm 11.26 8.6 45.0 3  
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Table 6.1  Reference Reach Parameters Used to Inform Design Ratios  
Lochill Farm Stream Restoration Project – NCDMS Project No. 97083 

Parameter 

Tributary to 
the South 

Fork of Cane 
Creek 

Spencer 
Creek 

Upstream 

Richland 
Creek 

Morgan 
Branch 

Baker 
Composite 
Reference 

Data 

Min Max Min Max Min Max Min Max Min Max 

d84 – mm 43.38 77 125.0 77  

d95 – mm 82.57 180 N/P 800  

Notes: 
NC Department of Transportation, Reference Reach Database 
N/A: Channel had minimal meander geometry - no pattern measured 
N/P:  Data was not provided in the NCDOT reference reach database 
Values in this chart were rounded and may differ slightly from actual values. 

 

After examining the assessment data collected at the site and exploring the potential for functional uplift, 
specific approaches were developed for each reach that would address the restoration or enhancement of 
stream functions within the project area while minimizing disturbances to existing wooded areas and 
verified jurisdictional wetlands. Prior to impacts from past channel manipulation, the topography and soils 
on site indicate that the project area most likely functioned in the past as a small stream and wetland 
system.  Therefore, design approaches were formulated to best restore and/or enhance this type of system.  
First, an appropriate stream type for the valley type, slope, and desired stream functions was selected and 
designed for each reach.  A design plan was then developed in order to improve the floodplain hydrology 
and base flow interaction impaired by current and historic agricultural impacts, active degradation, and 
other historic land manipulations. 

6.2 Design Morphological Parameters 
For design purposes, the stream channels were divided into seven reaches identified as Reaches R1, R2, 
R3, T1, T2, T3/T3b, and T4, as described previously in Table 3.1.  The selected design approaches chosen 
for each reach were based on the maximum potential for functional uplift as determined during the site 
field assessments as previously described in Section 4.  The specific design parameters were developed 
based on those approaches so that planform geometry, cross-section dimensions, and reach profiles could 
be accurately described for developing construction plan documents.  The overall design philosophy is to 
use these design parameters as conservative values for the selected stream types and to allow natural 
variability in stream dimension, facet slope, and bed features to form over longer periods of time under the 
processes of flooding, re-colonization of vegetation, sediment deposition, and other watershed influences.   

Tables 6.2 and 6.3 present the design stream morphology parameters proposed for Reaches R1 and R3. As 
no significant channel modifications are being proposed for the Enhancement Level II on Reach R2, or for 
the preservation Reaches T1, T2, T3, and T4, no design morphological data is presented.  The proposed 
stream design values and design criteria were selected using existing conditions surveys and bankfull 
identification, sediment collection and analysis, regional curve analysis, NCDOT reference reach data, and 
Baker’s internal reference ratios proven to be successful on numerous past projects.  Following the initial 
application of the design criteria, Baker staff made detailed refinements to accommodate the existing valley 
and channel morphology.  This step minimizes unnecessary disturbance of the riparian area and wetlands, 
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makes adjustments around specific features in the field, maximizes the uplift to the ecological resources, 
and allows for some natural channel adjustment following construction.  

Reach R1 Restoration 

Reach R1, known locally as Finches Branch, is the largest reach and main stem of the project running 
southwest across the site at a slope of 0.8%.  It has been straightened, dredged, and relocated against the 
northern edge of the valley.  As a result, it is an incised E4 stream type with steep or vertical eroding banks 
found throughout its length, and has cut down to bedrock. 

A Priority Level I Restoration approach was selected for this reach.  The restored channel will be raised 
and relocated to the center of the valley, and will be designed as a C4 stream type.  In the downstream 
portion, the channel will be returned to existing grade approximately 100 feet before the large pipe culvert 
crossing under Pleasant Green Road.  The abandoned channel will be filled and plugged. 

The design width-to-depth ratio for the channel will be 13, though over time the channel may narrow due 
to deposition of sediment and streambank vegetation growth.  Channel narrowing should not risk 
downcutting because any narrowing would be in response to stabilizing processes (i.e., vegetation 
establishment, point bar formation, etc.).  The entrenchment ratio will be greater than 4.1 as the adjacent 
flood-prone width allows.  Channel banks will be graded to stable, 2:1 or flatter slopes.  In transitional 
areas, bankfull benches will be excavated to provide the stream a floodplain until the stream bed elevation 
is sufficiently raised enough to connect to the historic floodplain.  Spoil piles located alongside the stream 
will be removed, and riparian vegetation will be re-established in all disturbed areas and where it is 
currently in open pasture.   

In-stream structures such as constructed riffles and log J-hook vanes will be installed to control grade, 
encourage pool scour, protect newly constructed streambanks, and dissipate energy.  Additionally, 
structures such as geo-lifts and brush toes will be incorporated for bank stability, increased woody debris 
and organic matter, and habitat diversity.  The overall number of pool features will also be increased from 
the existing conditions. 

This approach will allow for the restoration of a stable channel form with appropriate bedform diversity, as 
well as improved channel function through improved aquatic habitat, more frequent overbank flooding, 
restoration of riparian and terrestrial habitats, exclusion of livestock and associated pollutants, and 
decreased erosion and sediment loss from streambank erosion.    

Mapped jurisdictional wetlands in the floodplain of the middle and lower portion of Reach R1 will be 
either protected during the construction process wherever practicable or enhanced through the grading 
activities. Wetland enhancement will be achieved by raising the streambed and thus increasing the flooding 
frequency and raising the water table, as well as through wetland vegetation plantings.  

Riparian buffers in excess of 50 feet will be restored along all of Reach R1.  There are four breaks in the 
easement along Reach R1.  Two of the breaks are associated with powerline easements and are 30-ft wide 
each, one is an existing bridge crossing that will be converted to a pipe culvert crossing, while the final 30-
ft break is not associated with any current crossing but was requested by the landowner for any potential, 
future need.  There is also one existing ford crossing located immediately upstream of the project 
easement, which will be improved and stabilized.   

Invasive species treatment will also be conducted throughout this reach, with Rosa muliflora (multiflora 
rose) as the primary species of concern, although two small pockets (~0.1 acres each) of Ailanthus 

altissima (tree of heaven) and Pueraria lobata (kudzu) are found at the very bottom alongside Pleasant 
Green Rd.   
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Table 6.2  Reach R1 Stream Design Morphology Parameters 
Lochill Farm Stream Mitigation Project – DMS 97083 

  
Parameter 

Existing Stream 
Values 

Design Stream 
Values Reference Data 

MIN MAX MIN MAX MIN MAX 
Drainage Area, DA (sq mi) 1.59 1.59   
Stream Type (Rosgen) E4 (incised) C4 C4 
Bankfull Discharge, Qbkf (cfs) 75 75   
Bankfull Riffle XSEC Area, Abkf (sq ft) 15.3 23.5 19.0   
Bankfull Mean Velocity, Vbkf (ft/s) 3.2 4.3 3.9 3.5 5.0 
Bankfull Riffle Width, Wbkf (ft) 10.1 14.6 15.7  

 
Bankfull Riffle Mean Depth, Dbkf (ft) 1.3 1.9 1.2   
Width to Depth Ratio, W/D (ft/ft) 5.2 10.6 13 10 15 
Width Floodprone Area, Wfpa (ft) 13.1 98.6 65.0 100.0   
Entrenchment Ratio, Wfpa/Wbkf (ft/ft) 1.5 8.5 4.1 6.4   
Riffle Max Depth @ bkf, Dmax (ft) 1.9 2.6 1.5   

Riffle Max Depth Ratio, Dmax/Dbkf 1.1 1.5 1.25 1.2 1.5 
Max Depth @ tob, Dmaxtob (ft) 3.7 5.2 1.5   
Bank Height Ratio, Dtob/Dmax (ft/ft) 1.7 2.6 1.0 1.0 1.1 
Meander Length, Lm (ft) 52 121 112 192   
Meander Length Ratio, Lm/Wbkf  3.5 11.9 7 12 7.0 14.0 
Radius of Curvature, Rc (ft) 23 65 31 47   
Rc Ratio, Rc/Wbkf  1.5 6.4 2.0 3.0 2.0 3.0 
Belt Width, Wblt (ft) 25 68 56 125   
Meander Width Ratio, Wblt/Wbkf  1.7 6.7 3.6 8.0 3.5 8.0 
Valley Slope, Sval (ft/ft) 0.0085 0.0085 0.005 0.015 
Sinuosity, K SL/VL 1.15 1.27 1.20 1.40 

Stream Length, SL 2936 3252   
Valley Length, VL 2559 2559   
Slope Riffle, Srif (ft/ft)** 0.0260 0.0062/0.0101   

Riffle Slope Ratio, Srif/Schan** 3.3 1.19 1.49 1.2 1.5 
Slope Pool, Spool (ft/ft)*** 0.0000 0.0017 0.000 0.0013 

  Pool Slope Ratio, Spool/Schan*** 0.0 0.2 0.00 0.19 0 0.2 
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Table 6.2  Reach R1 Stream Design Morphology Parameters 
Lochill Farm Stream Mitigation Project – DMS 97083 

  
Parameter 

Existing Stream 
Values 

Design Stream 
Values Reference Data 

MIN MAX MIN MAX MIN MAX 
Pool Max Depth, Dmaxpool (ft) 4.2 6.8 2.5 4.0 

  Pool Max Depth Ratio, Dmaxpool/Dbkf 2.2 5.2 2.1 3.3 1.5 3.5 
Pool Width, Wpool (ft) 

  
24.0   

Pool Width Ratio, Wpool/Wbkf 
  

1.5 1.2 1.7 
Pool-Pool Spacing, Lps (ft) 48.6 210.5 64.0 110.0   
Pool-Pool Spacing Ratio, Lps/Wbkf 3.3 20.8 4.1 7.0 3.5 7 
Note:   Downstream connection to the existing channel bed requires utilizing a step-pool system.  This short 
section will be steeper than the rest of R1.  Riffle and pool design slopes and associated ratios shown in the 
table above are only for stations 10+00 to 39+29.    

  
Station 

Upper 
(10+00 to 18+93) 

Middle 
(18+93 to 39+29)  

Lower 
(39+29 to 42+09) 

*                   Channel Slope, Schan (ft/ft) 0.0052 0.0067 0.0153 
**                 Slope Riffle, Srif (ft/ft) 0.0062 0.0078 0.0080 0.0101 0.0184 0.0230 
***                     Slope Pool, Spool (ft/ft) 0.0000 0.001 0.0000 0.0013 0.0000 0.0031 

 

Reach R2 Enhancement Level II 

Reach R2 is a spring-fed stream located near the upper section of Reach R1.  Originating at a spring pool at 
the base of the adjacent hillside, it flows west along the toe of the hillslope until it reaches the open pasture, 
whereupon it turns to the northwest and flows into R1.  A pipe culvert crossing is located in its lower 
portion, although it is almost completely clogged resulting in a stream disconnect, and with obvious 
overflow scouring observed.  Sediment has built up in the channel immediately upstream of the pipe, and 
flow is slightly ponded.  Additionally, the right bank of the reach lacks a full buffer, averaging only about 
15 to 20 feet in width, while the left bank has almost no buffer along its most downstream portion.  

The reach has also been subject to ditching as apparent from the spoil piles adjacent to stream in several 
locations and has a noted lack of pool features and in-stream structure.  During the IRT field visit, it was 
agreed that the overall existing functional value of the stream was still significant enough that an extensive 
enhancement effort was not warranted.  As such, enhancement activities will consist of replacing the 
culvert crossing with an appropriately-sized pipe, thus correcting the stream disconnect, repairing and 
stabilizing the associated sections of bank scour, and then planting a full 50 foot buffer along both banks.  

Additionally, as Reach R1 will be relocated and raised as part of its Priority 1 restoration approach, the 
lower portion of R2 will need to be modified and extended in order to appropriately connect back into the 
channel.  The new section of channel will mimic the cross-sectional dimensions of the existing conditions. 
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Reach R3 Enhancement Level I 

Reach R3 is the second largest stream on the project site, flowing northwest out of the wooded portion of 
the property and alongside the open pasture at a 2% slope, joining Reach R1 at a perpendicular angle.  It 
appears to have been straightened and dredged as evidenced by the spoil piles adjacent to much of the 
channel.  The upstream portion has a large wetland area located along its left floodplain, with a series of 
small seeps and streams flowing through it, including preservation Reaches T2 and T3.  The upper and 
middle portions of R3 currently classify as an E4b stream type, while the lower portion classifies as a B4 
type. 

Reach R3 was originally proposed to be broken up into three equal segments, with the upper and lower 
receiving Enhancement I work and credit ratios, and the middle receiving Enhancement II work and credit 
ratios.  However, during the IRT field visit, it was agreed that the differences between the segments were 
negligible and that the entire reach should be combined under a single Enhancement Level I approach and 
receive credit at a 2:1 ratio.  Also during the IRT field visit, it was agreed there was a notable lack of in-
stream woody debris and structure, along with a deficiency of good pool features. 

The majority of Reach R3 will remain in its current alignment and retain its profile and channel 
dimensions.  In-stream structures will be included to promote bedform diversity and to protect stream 
banks.  The upper design channel will be a C4b stream type with a width-to-depth ratio of 12.  The 
entrenchment ratio will vary between 2.2 and 5.5 as the adjacent flood-prone width allows.  The upper 
~400’ section of R3 is the most degraded with scouring, vertical banks and will have the new, raised 
channel constructed alongside the existing channel.  The lower ~100’ section of R3 will also be raised and 
relocated in order to properly connect back into the restored Reach R1.  Throughout the reach, unstable 
banks will be graded wherever practicable to stable, 2:1 or flatter slopes, and spoil piles located along the 
stream will also be removed wherever practicable. 

In-stream structures such as vanes, weirs, geo-lifts, boulder revetments, and rootwads will be incorporated 
for step-pool formation, bank stability, increased woody debris and organic matter, and habitat diversity.  
Bankfull benches will also be incorporated to further promote stability.  Constructed riffles and pools will 
also be installed in the upper and lower sections where new channels are being constructed.  The overall 
number of pool features will increase from the existing conditions. 

This approach will result in a stable channel with appropriate bedform diversity, as well as improved 
channel function through improved aquatic habitat, more frequent overbank flooding, restoration of 
riparian and terrestrial habitats, exclusion of livestock and associated pollutants, and decreased erosion and 
sediment loss from streambank erosion.    

Mapped jurisdictional wetlands in the left floodplain in the upper portion of R3 will be protected during the 
construction process wherever practicable (construction activity in this area will be conducted from the 
right bank in all practical areas).  

Riparian buffers in excess of 50 feet will be restored along all of Reach R3, with woody vegetation re-
established in all disturbed areas and where it is currently in open pasture.  There is one 15-ft break in the 
easement along Reach R3, a pipe crossing that is currently clogged and heavily scouring.  The crossing 
will be fully stabilized and have an appropriately sized pipe installed.  There is also a second clogged, 
heavily scouring pipe crossing located immediately upstream of R3, outside of the project easement, which 
represents another stream disconnect.  This crossing will be relocated farther upstream with an 
appropriately sized pipe.   

Invasive species treatment will also be conducted throughout the reach, with significant Ligustrum sinense 
(Chinese privet) located along the stream/pasture edge of the middle and lower sections.  Some Rosa 

muliflora (multiflora rose) is also found scattered along the stream banks as well.   
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Table 6.3  Reach R3 Stream Design Morphology Parameters 
Lochill Farm Stream Mitigation Project – DMS 97083 

  
  

Parameter 

Existing 
Stream Values 

Design 
Stream Values 

Reference Data 
  

MIN MAX MIN MAX MIN MAX 
Drainage Area, DA (sq mi) 0.3 0.3   
Stream Type (Rosgen)* B4 to E4b C4b C4b 
Bankfull Discharge, Qbkf (cfs) 45 45   
Bankfull Riffle XSEC Area, Abkf (sq ft) 7.5 10.6 10.3   
Bankfull Mean Velocity, Vbkf (ft/s) 3.6 7.4 4.4 4.0 6.0 
Bankfull Riffle Width, Wbkf (ft) 6.2 11.0 11.0   
Bankfull Riffle Mean Depth, Dbkf (ft) 0.9 1.2 0.9   
Width to Depth Ratio, W/D (ft/ft) 5.2 11.3 12.2 12 18 
Width Floodprone Area, Wfpa (ft) 14.3 60.1 24.0 60.0   
Entrenchment Ratio, Wfpa/Wbkf (ft/ft) 2.3 5.4 2.2 5.5   
Riffle Max Depth @ bkf, Dmax (ft) 1.3 1.4 1.2   
Riffle Max Depth Ratio, Dmax/Dbkf 1.2 1.3 1.33 1.2 1.4 
Max Depth @ tob, Dmaxtob (ft) 2.1 2.4 1.2   
Bank Height Ratio, Dtob/Dmax (ft/ft) 1.6 1.7 1.0 1.0 1.1 
Meander Length, Lm (ft)* N/A N/A 96 150   
Meander Length Ratio, Lm/Wbkf * N/A N/A 8.7 13.6 7 14 
Radius of Curvature, Rc (ft)* N/A N/A 27 33   
Rc Ratio, Rc/Wbkf * N/A N/A 2 3 2 3 
Belt Width, Wblt (ft)* N/A N/A 54 60   
Meander Width Ratio, Wblt/Wbkf * N/A N/A 4.9 5.5 3.5 10 
Valley Slope, Sval (ft/ft) 0.0235 0.0235 0.02 0.03 
Channel Slope, Schan (ft/ft) 0.0220 0.0216   
Sinuosity, K SL/VL 1.07 1.09 1.1 1.3 
Stream Length, SL 1599 1616   
Valley Length, VL 1488 1488   
Slope Riffle, Srif (ft/ft) 0.0258 0.027   
Riffle Slope Ratio, Srif/Schan 1.2 1.3 1.2 1.5 
Slope Pool, Spool (ft/ft) 0.0000 0.0053 0.000 0.004   
Pool Slope Ratio, Spool/Schan 0.0 0.2 0.00 0.20 0 0.2 
Pool Max Depth, Dmaxpool (ft)* 1.4 2.0 2.5   
Pool Max Depth Ratio, Dmaxpool/Dbkf* 1.1 2.2 2.8 2.0 3.5 
Pool Width, Wpool (ft)* 7.1 11.2 15   
Pool Width Ratio, Wpool/Wbkf 0.6 1.8 1.4 1.2 1.7 
Pool-Pool Spacing, Lps (ft) 19.8 51.4 20.0 57.0   
Pool-Pool Spacing Ratio, Lps/Wbkf** 1.8 8.3 1.8 5.2 1.5 6.0 
*Design parameter apply to re-aligned section of R3 
**Design minimum low due to steep transition slopes 
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Reach T1 Preservation 

Reach T1 is a small, spring-fed stream located near the middle section of Reach R1 that was originally 
proposed for preservation at a 10:1 ratio in its entirety from its spring head origin to the confluence with 
R1.  However, during the field review with the IRT, the upper section was considered to be a linear 
wetland and would not count towards stream credit.  Yet, provided that the spring pool head and wetland 
were ultimately protected within the conservation easement, the IRT stated that the clearly defined stream 
section located below the linear wetland would be accepted as preservation credit at a 5:1 ratio.  

As Reach R1 will be relocated and raised as part of its Priority 1 restoration approach, the lower portion of 
T1 will need to be modified as well in order to connect back into the channel.  This short new section of 
channel will mimic the cross-sectional dimensions of the current existing conditions. 

Reach T2 Preservation 

Reach T2 is a small, spring-fed stream located in the uppermost section of Reach R3 that was originally 
proposed for preservation at a 10:1 ratio in its entirety from its spring origin to the confluence with R3.  
However, during the field review with the IRT, the upper half was considered to be a wetland area and 
would not count towards stream credit.  Only the lower half of the channel after it makes a sharp turn 
towards R3 and becomes more clearly defined will count for stream preservation credit. 

As this upper section of Reach R3 will be relocated as part of its Enhancement approach, the bottom of T2 
will need to be extended out a short length to connect back into R3.  The new section of channel will 
mimic the cross-sectional dimensions of the current existing conditions. 

Reach T3 Preservation 

Reach T3 is a small, spring-fed stream located in the upper section of Reach R3 that was proposed and 
accepted for preservation at a 10:1 ratio.  During the field review with the IRT, a series of headcuts were 
identified on T3 approximately 400 feet upstream of its confluence with Reach R3.  It was agreed that 
stream credit could begin at that location, provided the headcuts were appropriately repaired stabilized.  
This repaired section will mimic the cross-sectional dimensions of the stable stream located above the 
headcuts.  Additionally, there is a short (~30 ft) tributary to T3 originating at a small spring pool that was 
also accepted for preservation credit and has subsequently been identified as Reach T3b.  As the section of 
Reach R3 where T3 connects in will not be raised or relocated, no modification to the T3 channel will be 
required. 

Reach T4 Preservation 

Reach T4 is a small, spring-fed stream located in the middle section of Reach R3 that was proposed and 
accepted for preservation at a 10:1 ratio from its spring origin to its confluence with R3.  As this section of 
R3 will not be relocated, no modification to the T4 channel will be required.  Of note, a small, spring-fed 
pond is located to the west of T4.  The pond is used for landowner aesthetic enjoyment and not for any 
farm operations.  It has a small drainage area (~3 acres) and is not strongly affected by stormwater runoff.  
Its small (~2 ft tall) berm is stable and vegetated.  Over time it has slowly filled with sediment, which the 
landowners wish to have removed as much as is practicable.  As such, Baker will remove sediment from 
around the edge of the pond wherever access allows. 

6.3 Design Discharge Analysis 
6.3.1 Bankfull Stage Discharge 

Bankfull stage and its corresponding discharge are the primary variables used by Baker to develop a 
natural channel design.  The correct identification of bankfull stage in the humid Southeast can be 
especially difficult and subjective because of dense understory vegetation and a long history of channel 
modification and subsequent adjustment in channel morphology.  The most consistent bankfull indicators 
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for streams in the Piedmont of North Carolina are the backs of point bars, breaks in slope at the front of flat 
bankfull benches, or the top of the streambanks (Harman et al., 1999).  

Upon completion of the geomorphic field survey, identification of bankfull stages and corresponding 
discharges were made at various locations on Reaches R1 and R3.  However, on incised streams with 
vertical banks such as these, discernible indicators can be difficult to obtain, and the reliability of the 
indicators can be inconsistent due to the altered condition of the stream channels.  For this reason, regional 
curve relationships (based on drainage areas) were also used to develop the bankfull discharge estimates 
for the project reaches. The curve relationships were compared to representative cross sections on site to 
confirm the bankfull field calls and to ultimately select an appropriate design discharge estimate. 

 

6.3.2 Bankfull Hydraulic Geometry Relationships (Regional Curve Predictions) 
Hydraulic geometry relationships are often used to predict channel morphology features and their 
corresponding dimensions. The stream channel hydraulic geometry theory developed by Leopold and 
Maddock (1953) describes the interrelations between dependent variables such as width, depth, and area as 
functions of independent variables such as watershed area or discharge. These rainfall/runoff relationships 
can be developed at a single cross section or across many stations along a reach (Merigliano, 1997). 
Hydraulic geometry relationships are empirically derived and can be developed for a specific river or 
extrapolated to a watershed in the same physiographic region with similar rainfall/runoff relationships 
(FISRWG, 1998). 

Regional curves developed by Dunne and Leopold (1978) relate bankfull channel dimensions to drainage 
area. A primary purpose for developing regional curves is to aid in identifying bankfull stage and 
dimension in ungaged watersheds, as well as to help estimate the bankfull dimension and discharge for 
natural channel designs (Rosgen, 1994). Gage station analyses throughout the United States have shown 
that the bankfull discharge has an average return interval of 1.5 years or 66.7% annual exceedance 
probability on the maximum annual series (Dunne and Leopold, 1978; Leopold, 1994).   

Regional curves are available for a range of stream types and physiographic provinces. The published NC 
Rural Piedmont Regional Curve (Harman et al., 1999) and the updated NC Piedmont Regional Curve 
developed by the Natural Resources Conservation Service (Walker, 2012) were used for comparison with 
other site-specific methods of estimating bankfull discharge.  Baker has successfully implemented a 
significant number of stream restoration projects in North Carolina using the curve data.  The NC Rural 
Piedmont Regional curve equations developed from the studies are shown below in Table 6.4, while Table 
6.5 compares the estimated regional curve bankfull areas for Reaches R1 and R3 with those measured from 
bankfull indicators in the field.      

Table 6.4  NC Rural Piedmont Regional Curve Equations   
Lochill Farm Stream Mitigation Project - NCDMS Project No. 97083 

NC Piedmont Rural Regional 
Curve Equations (Harman et al., 
1999) 

NC Piedmont Rural Regional Curve 
Equations:  Revised NC Rural 
Regional Curve (Walker, 2012) 

Qbkf  = 89.04 Aw 
0.72       R2=0.91 Qbkf  = 58.26 Aw 

0.78       R2=0.99 

Abkf  = 21.43 Aw 
0.68       R2=0.95 Abkf  = 15.65Aw 

0.69       R2=0.99 

Wbkf  = 11.89 Aw 
0.43       R2=0.81 Wbkf  = 11.64 Aw 

0.45       R2=0.98 

Dbkf  = 1.50 Aw 
0.32       R2=0.88 Dbkf  = 1.15 Aw 

0.28       R2=0.96 
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Table 6.5  Comparison of Bankfull Areas  
Lochill Farm Stream Mitigation Project - NCDMS Project No. 97083 

Reach DA (sq mi) 
Bankfull Area Estimates 

from 1999 / 2012 Regional 
Curves (sq ft) 

Measured At Bankfull 
Indicator (sq ft) 

R1  1.59 29.4 / 21.6 18.1, 24.0 
R3  0.30 9.5 / 6.8 7.5 

 

6.3.3  Bankfull Discharge Summary and Conclusions 
As described above in Section 6.1.1 Rosgen’s stream classification system (Rosgen, 1996) depends on the 
proper field identification of consistent geomorphic features related to the active floodplain.  Although 
bankfull stage verification was sometimes challenging in the field for some sections of the reaches under 
their current conditions, the cross-section data used for the above regional curve comparisons are within an 
acceptable range of values given the existing channel conditions, geologic features, and flow regime.  

Table 6.6 provides a bankfull discharge analysis based on the bankfull regional curves, the Manning’s 
equation discharges calculated from the representative cross sections for each reach, and the bankfull 
design discharge estimations. 

Manning’s roughness (n) was estimated using friction factor and relative roughness, and by stream type 
(WARSSS, 2006).  Discharge estimates for Reach R1 ranged from 50.3 cfs (Manning’s n from stream 
type) to 124.3 cfs (NC Rural Piedmont Regional Curve).  The corresponding velocities associated with 
these bankfull discharge estimates are 2.9 and 7.1 feet per second respectively. Reference reach data shows 
that stream velocities at the bankfull discharge for this stream type typically range from 3.5 to 5 feet per 
second.  The broad range of these estimates and out of range velocities provides evidence to conclude that 
these estimates are too high and too low and are therefore taken out of consideration for the discharge 
estimate along Reach R1.  The remainder of the estimation methods provided results that were reasonably 
close to each other providing converging lines of evidence towards the correct bankfull discharge.  The 
results ranged from 70 cfs to 83.6 cfs.  The design discharge estimate of 75 cfs was chosen for Reach R1.   

The same discharge estimation methods were used for Reach R3.  Results of this analysis ranged from 22.8 
cfs (NRCS NC Rural Piedmont Regional Curve) to 46.21 (Manning’s n from friction factor and relative 
roughness).  The velocity associated with the discharge estimate provided from the NRCS NC Rural 
Piedmont Regional Curve is 2.1 feet per second, which is much too low this stream type (E4b).  That 
discharge was eliminated from consideration.  The remainder of the bankfull discharge estimation results 
for Reach R3 ranged from 37.4 to 46.2 cfs.  The design discharge estimate of 45 cfs was chosen for Reach 
R3.  
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Table 6.6  Bankfull Discharge Analysis Summary 
Lochill Farm Stream Mitigation Project - NCDMS Project No. 97083 

Estimating Method Bankfull Velocity 
(ft/sec) 

Bankfull Discharge 
(cfs) 

 Reach R1  
NC Rural Piedmont Regional Curve1 7.1 124.3 
NRCS NC Rural Piedmont Regional Curve2 4.7 83.6 
Friction Factor to Relative Roughness Ratio method3 4.0 70.0 
Manning’s “n” from friction factor and relative roughness3 4.2 74.3 
Manning’s “n” from stream type3 2.9 50.3 
Design Estimate 3.9 75 

 Reach R3  
NC Rural Piedmont Regional Curve1 4.1 37.4 
NRCS NC Rural Piedmont Regional Curve2 2.1 22.8 
Friction Factor to Relative Roughness Ratio method3 4.1 43.7 
Manning’s “n” from friction factor and relative roughness3 4.4 46.2 
Manning’s “n” from stream type3 4.1 43.3 
Design Estimate 4.4 45 
Notes: 
1NC Piedmont Regional Curve (Harman et al., 1999). 
2 Revised NC Rural Piedmont Regional Curve developed by NRCS (Walker, 2012). 
3WARSSS, 2006 spreadsheet.  Bankfull discharge estimates vary based on Manning’s Equation for the riffle 
cross section.  Bankfull stage roughness estimates (n-values) ranged from approximately 0.0325 to 0.048 
along R1 and .045 to .048 along R3.  

6.4 Sediment Transport Analysis 
For this project, a qualitative sediment supply analysis was conducted from visual inspections of the 
project reaches and from aerial photography.  Current supply appears to be primarily from localized bank 
erosion, as no major livestock or row crop agriculture currently exist within the watershed.  Bank erosion is 
present throughout Reach R1.  Field conditions also show that aggradation is not a problem so it is likely, 
as with other Slate Belt streams, that Reach R1 has a low bedload.  Once the project is complete, on-site 
sediment sources from bank erosion will be stabilized.  The lack of evidence for aggradation shows that the 
stream has enough capacity to appropriately transport the anticipated sediment load.  The focus of this 
project’s sediment transport analysis will focus on competency.    

6.4.1  Sediment Competency Analysis 
To conduct the sediment competency analyses, pavement (pebble count) and subpavement sediment 
samples were taken on the project design Reach R1 at surveyed cross sections.    The sediment samples 
were weighed to generate cumulative frequency plots.  The sediment competence analysis was conducted 
using the methodologies presented in WARSSS (2006).  Design mean depth and slope were adjusted 
iteratively to ensure agreement with the predicted required depth and slopes.  Reach R1 was analyzed using 
the slope in the upper section (10+00-18+93) and the slope in the middle section (18+93-39+29).  Due to 
the size distributions of the pavement and subpavement samples collected at cross section in the middle 
section of Reach R1, utilization of equations to determine critical dimensionless shear stress and 
corresponding depths and slopes (Andrews, et al. 1984, 1986), were not appropriate.  The competence 
analysis for the middle section focused on the dimensional shear stress and results provided from the 
modified Shield’s Curve (Rosgen and Silvey, 2005).  The Results from this analysis are presented below in 
Table 6.7. 
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Table 6.7   Competence Analysis for Reach R1 
Lochill Farm Stream Mitigation Project - NCDMS Project No. 97083 

Parameter R1 Upper R1 Middle 

 Design Bankfull Slope (ft/ft) 0.005 0.0067 

 Design Mean Depth (ft) 1.2 1.2 

 D50 Pavement (mm) 25.6 17.7 

 D50 Subpavement (mm) 7.7 8.9 

 D100 Subpavement (mm) 42.6 84.0 

 Critical Dimensionless Shear 0.018 N/A 

 Dimensional Shear (lbs/sq-ft) 0.412 0.502 

 Required Mean Depth (ft) 1.071 1.07 

 Required Slope (ft/ft) 0.00491 0.00596 

 Predicted Largest Movable Particle (mm) 79.2 91.5 

 1. From Dimensionless Shear Stress using D100/D50 pavement equation. 

 

The sediment transport analysis using the design geometry and profile matches well with the predicted 
values lending confidence that the stream will move the bed load that is supplied.  The downstream section 
of Reach R1 has a design slope of .0153 ft/ft due to needing to reconnect to the existing culvert elevation 
under Pleasant Green Road.  This section will step down the bed elevation using grade control structures 
and constructed riffles.  This short section will have no issues transporting bedload and the stone will be 
large enough to prevent movement of the constructed bed material. 

6.5 Vegetation and Planting Plan 
6.5.1  Existing Vegetation and Plant Community Characterization 

The existing vegetation on the project is dominated by common piedmont bottomland forest species, most 
notably Platanus occidentalis (sycamore), Liriodendron tulipifera (tulip poplar), Celtis laevigata 

(sugarberry), Fraxinus pennsylvanica (green ash), Ulmus rubra (slippery elm), and Liquidambar 

styraciflua (sweetgum) in the canopy, with Lindera benzoin (spicebush), Aesculus sylvatica (painted 
buckeye), Acer negundo (boxelder), and some Juglans nigra (black walnut) in the understory.  Common 
herbaceous species include Phryma leptostachya (lopseed), Smallanthus uvedalius (bear’s foot), 
Polystichum acrostichoides (Christmas fern), Elephantopus carolinianus (elephant’s foot), and Monarda 

fistulosa (bee balm) in drier locations, with Saururus cernuus (lizard’s tail), Onoclea sensibilis (sensitive 
fern), Juncus effusus (soft rush), Carex crinita (fringed sedge), and Carex lurida (shallow sedge) in the 
wetlands.  Common vines include Smilax rotundifolia (greenbriar), Rubus spp. (blackberry), and 
Toxicodendron radicans (poison ivy). Looking farther away from the project site itself, the vegetative 
community shifts to more of an upland oak-hickory piedmont mesic forest type with Liriodendron 

tulipifera (tulip poplar), Oxydendrum arboreum (sourwood), Fagus grandifolia (American beech), 
Juniperus virginiana (red cedar), Cornus florida (flowering dogwood), Pinus echinata (shortleaf pine), and 
Pinus taeda (loblolly pine) also present.   
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The primary invasive species vegetation present on the project site are Ligustrum sinense (Chinese privet) 
found throughout the forest/pasture edge of the right bank of Reach R3, and Rosa multiflora (multiflora 
rose), which is found interspersed throughout the riparian buffer areas.  Additionally, two small (~0.1 acres 
each), isolated pockets of Ailanthus altissima (tree of heaven) and Pueraria lobata (kudzu) are located at 
the very bottom of Reach R1 along Pleasant Green Rd.  Invasive species vegetation will be sprayed, cut 
and painted, and/or grubbed in areas infested within the easement. Further treatment will be conducted to 
control the invasive species vegetation within the easement throughout the monitoring period as needed. 

6.5.2  Proposed Riparian Vegetation Plantings 
The vegetative components of this restoration project include streambank, floodplain, and wetland planting 
zones within the riparian buffer.  These planting boundaries will be comprised of species found within 
native plant communities as presented below in Table 6.8 and shown on the revegetation plan sheets in 
Appendix J. In addition to the riparian buffer zones noted above, any areas of the site that lack diversity or 
were disturbed or adversely impacted by the construction process will also be planted.  

Bare-root trees and live stakes will be planted within designated areas of the conservation easement, with 
the objective of establishing a minimum 50-foot buffer along all proposed streambanks for all of the stream 
reaches within the project boundary.  In many areas, the buffer width will be in excess of 50 feet along one 
or both streambanks and will often encompass adjacent jurisdictional wetland areas.  However, in no 
location does the buffer width exceed 100 feet (see Figure 15B).  In general, bare-root vegetation will be 
planted at a total target density of 680 stems per acre.  Planting will be conducted during the dormant 
season, with trees installed between mid-November and late March. 

Selected species for hardwood revegetation planting are presented in Table 6.8. Tree species selected for 
restoration and enhancement areas will be at least somewhat tolerant of flooding, while the species slated 
for the wetland areas will be at least moderately flood tolerant.  Observations will be made during 
construction of the site regarding the relative wetness of areas to be planted as compared to the 
revegetation plan, which will also incorporate the location of the jurisdictional wetlands to facilitate the 
accurate planting of appropriate species in their correct planting zone.   

Once trees are transported to the site, they will be planted within two days.  Disturbed soils across the site 
will be prepared by sufficiently loosening to a depth of four inches prior to planting as described in the 
technical specifications. Heavily compacted soils (e.g., hardpans or areas that experienced heavy 
equipment use) will be loosened to a depth of eight to ten inches by disking or ripping to prepare for tree 
planting.  In any areas where excavation depths exceed ten inches, topsoil shall be separated from rocks, 
brush, or roots, stockpiled, and placed back over these areas to achieve design grades and create a soil base 
for vegetation. Trees will be planted by manual labor using a dibble bar, mattock, planting bar, or other 
approved method. Planting holes for the trees will be sufficiently deep to allow the roots to spread out and 
down without “J-rooting.” Soil will be loosely compacted around trees once they have been planted to 
prevent roots from drying out.  Soil tests will be conducted in the riparian buffer areas at appropriate 
intervals, and soil amendments such as fertilizer or lime may be added as recommended to improve 
growing conditions. 

Live stakes will be installed at a minimum of 40 stakes per 1,000 square feet and stakes will be spaced two 
to three feet apart in meander bends and six to eight feet apart in the riffle sections using triangular spacing 
along the streambanks between the toe of the streambank and bankfull elevation.  Site variations may 
require slightly different spacing. 

Permanent seed mixtures will be applied to all disturbed areas of the project site.  Table 6.9 lists the 
species, mixtures, and application rates that will be used. A mixture is provided that is suitable for 
streambank, floodplain, and adjacent wetland areas. Mixtures will also include temporary seeding (rye 
grain or browntop millet) to allow for application with mechanical broadcast spreaders.  To provide rapid 
growth of herbaceous ground cover and biological habitat value, the permanent seed mixture specified will 
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be applied to all disturbed areas outside the streambanks of the restored stream channel.  The species 
provided are deep-rooted and have been shown to proliferate along restored stream channels, providing 
long-term stability.  This seed mix will also be applied to the streambanks through the existing utility 
crossing. 

Final species selection may change due to refinement or availability at the time of planting.  If species 
substitution is required, the planting Contractor will submit a revised planting list to Baker for approval 
prior to the procurement of plant stock. 

Through the establishment of riparian buffers of 50-ft minimum width, the project will also generate 
Riparian Buffer Mitigation Credits as per the Consolidated Buffer Mitigation Rule 15A NCAC 02B .0295 
effective November 2015, and the DWR-issued Clarifications on Implementation of Buffer Mitigation 
Rule from March 2017.  All riparian planting activities will commence in concurrence with the stream 
mitigation activities and not before.  Therefore, the mitigation area where buffer mitigation credits are 
being generated may be altered slightly depending on the final stream bank design.  The planted areas will 
be surveyed and information provided in the Baseline/As-Built report.  Please see Appendix F for the 
DWR approval letter of site viability for buffer mitigation (dated April 18, 2016). 

 

Table 6.8  Proposed Bare-Root and Live Stake Species 
Lochill Farm Stream Mitigation Project – NCDMS Project No. 97083 

Botanical Name Common Name % Planted by Species Wetland Tolerance 

All Buffer Plantings at 8' x 8' spacing for 680 stems/acre 
Riparian Floodplain – Overstory Species 

Fraxinus pennsylvanica Green Ash 10% FACW 

Betula nigra River Birch 10% FACW 

Liriodendron tulipifera Tulip Poplar 10% FAC 

Quercus phellos Willow Oak 5% FAC 

Acer negundo Box Elder 5% FACW 

Platanus occidentalis American Sycamore 10% FACW 

Celtis laevigata Sugarberry 10% FACW 

Riparian Floodplain – Understory Species 

Carpinus caroliniana American Hornbeam 10% FAC 

Asimina triloba Pawpaw 10% FAC 

Viburnum dentatum Arrowwood Viburnum 10% FAC 

Aesculus sylvatica Painted Buckeye 10% FAC 

Wetland Buffer Plantings – Overstory 

Fraxinus pennsylvanica Green Ash 10% FACW 

Betula nigra River Birch 10% FACW 

Quercus michauxii Swamp Chestnut Oak 10% FACW 

Acer negundo Box Elder 10% FACW 
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Platanus occidentalis American Sycamore 10% FACW 

Celtis laevigata Sugarberry 5% FACW 

Nyssa sylvatica Black gum 5% FAC 

Wetland Buffer Plantings – Understory 

Lindera benzoin Spicebush 10% FAC 

Alnus serrulata Tag Alder 10% OBL 

Ilex verticillata Winterberry 10% FACW 

Viburnum nudum Possumhaw 10% OBL 

Streambank Live Stake Plantings 
Salix sericea Silky Willow 25% OBL 

Sambucus canadensis Elderberry 25% FACW 

Cephalanthus occidentalis Buttonbush 15% OBL 

Cornus amomum Silky Dogwood 25% FACW 

Salix nigra Black Willow 10% OBL 

Note:  Final species selection may change due to refinement or availability at the time of planting.  If species 
substitution is required, the planting contractor will submit a revised planting list to Baker for approval prior to the 
procurement of plant stock. 

 

Table 6.9   Proposed Permanent Seed Mixture   
Lochill Farm Stream Mitigation Project – NCDMS Project No. 97083  

Botanical Name Common Name 
% Planted by 

Species 
Density 
(lbs/ac) 

Wetland 
Tolerance 

Andropogon gerardii Big blue stem 10% 1.50 FAC 

Dichanthelium clandestinum Deer tongue 15% 2.25 FAC 

Carex crinita Fringed sedge 10% 1.50 OBL 

Elymus virginicus Virginia wild rye 10% 1.50 FACW 

Juncus effusus Soft rush 10% 1.50 FACW 

Panicum virgatum Switchgrass 15% 2.25 FAC 

Schizachyrium scoparium Little blue stem 10% 1.50 FACU 

Sorghastrum nutans Indiangrass 10% 1.50 FACU 

Impatiens capensis Jewelweed 10% 1.50 FACW 

 Total 100% 15.00  

Note:  Final species selection may change due to refinement or availability at the time of planting.  If species 
substitution is required, the planting Contractor will submit a revised planting list to Baker for approval prior to the 
procurement of plant stock. 
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6.6 Project Work Plan 
The project work plan is included in the plan sheet set for the project and provides a detailed description of 
proposed construction timing and sequencing, specific in-stream structure and other construction element 
designs, as well as a description of all grading and planting activities.  All work will be conducted using 
common machinery, tools, equipment, and techniques for the successful implementation of the project.  
The complete plan sheets can be found in Appendix J. 

 

6.7 Project Risks and Uncertainties 
Due to the rural and primarily forested nature of the project watershed, the project risk is low.  Anticipated 
potential project risk include future logging within the watershed and the existing utility crossings along 
Reach R1.  A large portion of the headwaters of the project watershed was logged between 2010 and 2013 
so additional logging in the near-term is unlikely.  Maintenance along the existing utility crossing will 
likely be conducted by Piedmont Electrical Membership Corporation.  The buffer through the easement 
crossing will only be planted with low growing herbaceous vegetation and the stream is aligned such that 
the easement breaks are at constructed riffles.  The adjacent landuse on the project property outside of the 
conservation easement will remain in hay production and for horse riding.  Generally, very limited if any 
grazing takes place on the project property. 
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7.0 PERFORMANCE STANDARDS 

The performance standards and success criteria for the project will follow the NCIRT guidance document 
Wilmington District Stream and Wetland Compensatory Mitigation Update dated October 24, 2016.  
Monitoring activities will be conducted for a period of 7 years unless otherwise noted. 

Based on the design approaches, different monitoring methods are proposed for the project reaches.  Reach 
R1 involves traditional Restoration (Rosgen Priority Level I), while Reach R3 utilizes a combination of 
approaches with some Restoration at the very top but mostly following an Enhancement Level I effort with 
stream bed/bank stabilization and structure installation.  For these reaches, geomorphic monitoring 
methods will follow those recommended by the October 2016 IRT guidance as described below. For 
Reaches R2, T1, T2, T3, and T4, that involve either an Enhancement Level II or Preservation approach, 
monitoring efforts will focus on visual inspections, photo documentation, and/or vegetation assessments.  
Specific success criteria components and evaluation methods are described below and report 
documentation will follow the NCDMS’s templates As-Built Baseline Monitoring Report Format, Data 

Requirements, and Content Guidance (February 2014), and the Annual Monitoring Report Format, Data 

Requirements, and Content Guidance (April 2015). 

7.1 Stream Monitoring 
Geomorphic monitoring of the proposed restoration reaches will be conducted once a year for seven years 
following the completion of construction to evaluate the effectiveness of the restoration practices. The 
methods used and related success criteria for each monitored stream parameter are described below.  The 
success criteria for the proposed Enhancement Level II and Preservation reaches will follow the methods 
described under the Visual Assessment and/or Vegetation Monitoring.  Figure 14 shows the approximate 
locations of the proposed monitoring devices throughout the project site. 

7.1.1  Bankfull Events and Flooding Functions 
The occurrence of bankfull events within the monitoring period will be documented by the use of crest 
gauges, flow gauges (pressure transducers), and photographs.  A flow gauge (pressure transducer) will be 
installed adjacent to the restored Reach R1 to record flood water depth and duration.  Additionally, a crest 
gauge will be installed on the floodplain within five to ten feet (horizontal) from the top of stream bank on 
Reaches R1 and R3.  Photographs will also be used to document the occurrence of debris lines and 
sediment deposition on the floodplain during monitoring site visits. 

Four bankfull events must be documented in separate years within the seven-year monitoring period.  
Otherwise, monitoring will continue until the required four bankfull events have been documented. 

7.1.2  Cross Sections 
Permanent cross sections will be installed at an approximate rate of one cross section per twenty bankfull 
widths of restored stream, with approximately half of the cross sections located at riffles and half located at 
pools.  Each cross section will be marked on both streambanks with permanent monuments using rebar 
cemented in place to establish the exact transect used.  A common benchmark will be used for cross 
sections and to facilitate easy comparison of year-to-year data. The cross section surveys will occur in 
years one, two, three, five, and seven, and must include measurements of Bank Height Ratio (BHR) and 
Entrenchment Ratio (ER). The monitoring survey will include points measured at all breaks in slope, 
including top of streambanks, bankfull, inner berm, edge of water, and thalweg, if the features are present.  
Riffle cross sections will be classified using the Rosgen Stream Classification System. 

There should be little change in as-built cross sections. If changes do take place, they will be documented 
in the survey data and evaluated to determine if they represent a movement toward a more unstable 
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condition (e.g., down-cutting or erosion) or a movement toward increased stability (e.g., settling, 
vegetative changes, deposition along the streambanks, or decrease in width/depth ratio). Using the Rosgen 
Stream Classification System, all monitored cross sections should fall within the quantitative parameters 
(i.e. BHR no more than 1.2 and ER no less than 2.2 for ‘C’ stream types) defined for channels of the design 
stream type.  Given the smaller channel sizes and meander geometry of the proposed steams, bank pins 
will not be installed unless monitoring results indicate active lateral erosion. 

Reference photo transects will be taken at each permanent cross section.  Lateral photos should not indicate 
excessive erosion or continuing degradation of the streambanks. The survey tape will be centered in the 
photographs of the streambanks.  Photographers shall make an effort to consistently maintain the same area 
in each photo over time. 

7.1.3  Longitudinal Profile and Pattern 
A longitudinal profile will be surveyed for the entire length of restored channel immediately after 
construction to document as-built baseline conditions.  The survey will be tied to a permanent benchmark 
and measurements will include thalweg, water surface, bankfull, and top of low bank.  Each of these 
measurements will be taken at the head of each feature (e.g., riffle, pool) and at the maximum pool depth. 
The longitudinal profile should show that the bedform features installed are consistent with intended design 
stream type.  The longitudinal profile will not be taken during subsequent monitoring years unless vertical 
channel instability has been documented or remedial actions/repairs are deemed necessary. 

Pattern measurements such as sinuosity, radius of curvature, and meander width ratio will be calculated on 
newly constructed meanders using the plan views from the as-built plan sheets, and reported in the as-built 
baseline document.  Subsequent visual monitoring will be conducted annually to document any changes or 
excessive lateral movement in the plan view of the restored channel. 

7.1.4  Visual Assessment 
Visual monitoring assessments of all stream sections will be conducted at least once per monitoring year.  
Photographs will be used to visually document system performance and any areas of concern related to 
streambank stability, condition of in-stream structures, channel migration, headcuts, channel aggradation 
(bar formation) or degradation, live stake mortality, impacts from invasive plant species or animal species, 
riparian vegetation success, and condition of pools and riffles.  The photo locations will be shown in the 
appropriate figure in the baseline and annual monitoring reports.   

7.2 Vegetation Monitoring 
Restoration of the riparian vegetation on a site is dependent upon the successful planting and establishment 
of native hardwood species, along with the volunteer regeneration of the plant community.  In order to 
determine if the success criteria are achieved, vegetation monitoring plots will be installed and monitored 
across the restoration site in accordance with the CVS-DMS Protocol for Recording Vegetation, Version 
4.2 (Lee at al., 2008). These vegetation plots shall consist of both permanent and random plots, totaling a 
minimum of 2% of the planted portion of the site with a minimum of four (4) plots established within the 
planted riparian buffer areas per CVS Monitoring Levels 1 and 2.  The number of random plots will make 
up no more than 50% of the total number of plots for the project.  The size of each individual plot will be 
100 square meters.  No plots will be established within the undisturbed wooded areas or within the buffers 
of the preservation Reaches T1, T2, T3, or T4.    

Vegetation monitoring will occur in the fall, prior to the loss of leaves.  Data from the permanent 
vegetation plots will include:  species, height, planted vs. volunteer, tree vs. shrub, and age (based on the 
year the stem was planted, or first observed if a volunteer).  Data from the random plots will include only 
the species and height.  Plot densities will also be calculated for each plot.  Individual seedlings will be 
marked such that they can be found in succeeding monitoring years.  Mortality will be determined from the 
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difference between the previous year's living, planted seedlings and the current year's living, planted 
seedlings. 

At the end of the first full growing season from baseline (MY0), after a minimum of 180 days, species 
composition, heights, stem density, and survival will be evaluated for monitoring year one (MY1).  
Vegetation plots shall subsequently be monitored in years 2, 3, 5 and 7 or until the final success criteria are 
achieved. The interim measure of vegetative success for the site will require the survival of at least 320 
stems per acre at the end of the year 3 monitoring period.  At year 5, density must be no less than 260 
stems per acre. The final vegetative success criteria will be the survival of 210 stems per acre at the end of 
the year 7 monitoring period.   

Additionally, the average height of the vegetation at year 7 should range from 7 feet to 10 feet tall.  Certain 
native species, which are appropriate to plant on-site to provide a diverse vegetation community, do not 
typically grow to these heights in 7 years and will be excluded from the height performance standard.  For 
this project, these excluded species are Quercus michauxii (swamp chestnut oak), Aesculus sylvatica 
(painted buckeye), Quercus phellos (willow oak), Carpinus caroliniana (American hornbeam), Nyssa 

sylvatica (black gum), and Ilex verticillata (winterberry). 

While measuring species density and height is the current accepted methodology for evaluating vegetation 
success on mitigation projects, species density and height alone may be inadequate for assessing plant 
community health. For this reason, the vegetation monitoring plan may incorporate the evaluation of 
additional plant community indices, native volunteer species, and the presence of invasive species 
vegetation to assess overall vegetative success.   

Baker will provide required remedial action on a case-by-case basis, such as: replanting more wet/drought 
tolerant species vegetation as appropriate, conducting beaver management/dam removal, and the treatment 
of undesirable/ invasive species vegetation, and will continue to monitor vegetation performance until the 
corrective actions demonstrate that the site is trending towards or meeting the standard requirement.  
Existing mature woody vegetation will be visually monitored during annual site visits to document any 
mortality, due to construction activities or changes to the water table, that negatively impact existing forest 
cover or favorable buffer vegetation. 

Additionally, herbaceous vegetation, primarily native species grasses, will be seeded/planted throughout 
the site.  During and immediately following construction activities, all ground cover at the project site must 
be in compliance with the NC Erosion and Sedimentation Control Ordinance. 

A buffer monitoring report will be submitted to NCDWR at the end of each monitoring year (MY1, MY2, 
MY3, MY4, and MY5) by December 31st.  Performance standards for buffer vegetation associated with 
Riparian Buffer Credits will be in accordance with 15A NCAC 02B.0295(n)(2)(B) and 15A NCAC 
02B.0295(n)(4).  Monitoring protocol for Riparian Buffer Credits will follow the methodologies described 
above except that vegetation will be monitored in MY4 as well.  

7.3 Wetland Monitoring 
No wetland credits are proposed for this project, therefore no wetland-specific monitoring will be 
conducted.  However, a visual inspection of the site’s jurisdictional wetlands will be conducted yearly and 
qualitatively described in the annual monitoring report. 
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8.0 MONITORING PLAN 

The monitoring plan for the Lochill Farm project is outlined below in Table 8.1 and describes the 
measurable connections between the previously stated goals and objectives to the performance standards 
and expected functional uplift.  The existing conditions monitoring feature locations can be found in Figure 
4, while the estimated post-construction monitoring feature locations can be found in Figure 14. 

Table 8.1  Monitoring Plan Overview 
Lochill Farm Stream Restoration Project – NCDMS Project 97083 

Goal Treatment Performance 
Standards 

Monitoring 
Metric 

Outcome Likely Functional 
Uplift 

Reconnect 
stream 
reaches to 
their 
floodplains. 

Restore streams 
with appropriate 
channel 
dimensions, and 
remove spoil 
berms. 

Four bankfull 
events during 
the 7-year 
monitoring 
period. 

Crest gauges 
and/or pressure 
transducers used to 
record bankfull 
events. 

Increased 
bankfull events, 
restoring a more 
natural flooding 
regime to the 
system. 

A dissipation of 
damaging high 
flows during flood 
events, hydrologic 
enhancement of 
adjacent wetlands, 
and increased 
floodplain access 
for sediment 
storage. 

Stabilize 
steep and/or 
eroding 
stream banks. 

Restore streams 
with appropriate 
bank slopes, and 
stabilize with 
bank structures 
and/or plant with 
live-stake 
vegetation. 

Restored 
streams will 
maintain bank-
height-ratios of 
less than 1.2 
and 
entrenchment 
ratios greater 
than 1.4 
(provided 
visual 
inspections also 
reveal 
stabilization).  

Cross section 
surveys and visual 
inspections with 
photographic 
documentation. 

Stable stream 
banks with 
appropriate 
channel 
dimensions. 

A reduction in 
sediment loss to 
streams from bank 
erosion, along with 
the resulting 
nutrient loss, 
increased woody 
debris and organic 
material in stream. 

Improve in-
stream 
habitat. 

Install a variety 
of in-stream 
structures, 
increasing the 
woody debris 
and the number 
and types of 
pools. Repair 
stream 
disconnects from 
clogged culverts. 

N/A Inventory 
comparisons of 
bed features from 
existing conditions 
and as-built project 
surveys and 
assessments. 

Increased 
number of pools 
and woody 
structures from 
the existing 
conditions.  
Demonstrate 
reduced aquatic 
organism 
impediments 
through stream 
system. 

An increase in the 
quantity and quality 
of aquatic habitat 
features for 
macroinvertebrates 
and fish. 

Reestablish Plant appropriate Interim survival Vegetation At the end of Improved riparian 



 

MICHAEL BAKER ENGINEERING, INC.                                                                  PAGE 8-2 1/23/2018 
LOCHILL FARM RESTORATION PROJECT:  STREAM MITIGATION PLAN  

  

forested 
riparian 
buffers. 

native hardwood 
tree and shrub 
species on 
streambanks and 
in the riparian 
buffer at a 50-
foot minimum 
width in all areas 
within the 
conservation 
easement where 
established 
native trees and 
shrubs do not 
exist. 

rates of 320 
stems/acre at 
MY3 and 260 
steams/acre at 
MY5, with final 
rate of 210 
stems/acre at 
MY7.   

monitoring plots 
(100 m2 each 
covering 2% of the 
total planted area). 

monitoring, a 
vegetated 
riparian buffer 
will be have 
been established 
at a minimum 
50-foot width 
and at a 
minimum 210 
stems/acre of 
native species, 
including 
volunteers.  

corridor habitat for 
native species, 
improved 
stabilization of 
stream floodplain 
(reducing sediment 
loss), increased 
woody and organic 
material in 
buffer/stream 
system.  

Permanently 
protect the 
project. 

Establish a 
permanent 
Conservation 
Easement (CE) 
for the entire 
project. 

N/A Visual inspections 
to confirm no 
encroachments 
into CE. 

Restored streams 
and buffers 
protected from 
damaging 
encroachments. 

The functional 
uplift improvements 
from the project are 
maintained and 
protected in 
perpetuity. 

 

The as-built / baseline report will be submitted within 90 days of the completion of project construction (to 
include complete as-built record drawings with all vegetation planted and monitoring devices installed), 
and will follow the NCDMS As-Built Baseline Monitoring Report template (February 2014).  The annual 
monitoring reports will follow the Annual Monitoring Report template (April 2015), while the closeout 
report will follow the Closeout Report Template – ver. 2.1 (March 2015).  There will be at least a 
minimum of 6 months between the submission of the As-Built Baseline Report and the Year 1 Annual 
Monitoring Report.  

The annual monitoring reports will provide the information defined below within Table 8.2 and will be 
submitted to NCDMS by December 1st  of the year during which the monitoring was conducted.  The 
monitoring will be conducted in accordance with the guidance and requirements found in the Wilmington 
District Stream and Wetland Compensatory Mitigation Update document (NCIRT, October 2016).  The 
monitoring reports will provide a project data chronology for NCDMS to document the project status and 
trends, will assist with the population of NCDMS databases for analysis and research purposes, and will 
assist in decision making regarding progress towards a successful project close-out.  Project success 
criteria must be met by the final monitoring year prior to project closeout, or monitoring will continue until 
unmet criteria are successfully met as directed by NCDMS and NCIRT.  

Table 8.2   Monitoring Requirements and Schedule 

Lochill Farm Stream Restoration Project - NCDMS Project No. 97083 

Required Parameter Frequency Number/Locations Notes 

X Pattern 
Baseline/As-
built (MY0) 
and as needed 

Reaches R1 and upper R3 

Pattern measurements will be calculated as part of 
the as-built/baseline report.  Additional pattern 
data, such as bank erosion pins/arrays, will be 
collected only if there are visual indications or 
cross section survey data that suggest significant 
changes have occurred.  
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Table 8.2   Monitoring Requirements and Schedule 

Lochill Farm Stream Restoration Project - NCDMS Project No. 97083 

Required Parameter Frequency Number/Locations Notes 

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

10 cross sections in Reach  
R1, and 2 in Reach R3 
(half in riffles, half in 
pools)  

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

X Longitudinal 
Profile 

Baseline/As-
built (Year 0) 
and as needed 

Reaches R1 and upper R3 

For the Restoration and Enhancement I 
components of this project where channel pattern 
has been significantly altered, the channel will be 
surveyed as part of the as-built record drawings.   

X Surface Water 
Hydrology 

Annually 

1 crest gauge and 1 flow 
gauge (in floodplain) on 
Reach R1, 1 crest gauge 
on Reach R3 

The devices will be inspected on all site visits to 
document the occurrence of bankfull events on the 
project. 

X Vegetation 
Monitoring 
Years 1, 2, 3, 
41, 5 and 7 

5 permanent vegetation 
plots will be established 
throughout the planted 
area, with 1 additional 
random plot to be 
relocated each year. 

Vegetation will be monitored using the Carolina 
Vegetation Survey (CVS) protocols. Plots will be 
100 m2 in size and total 2% of the planted area. 

X 
Exotic and 
Nuisance 
Vegetation 

Annually and 
as needed 

Project wide Locations of exotic and nuisance vegetation will 
be visually assessed, photographed, and mapped. 

X Visual 
Assessment 

Annually and 
as needed Project wide 

Representative photographs will be taken to 
capture the state of the restored channel and 
vegetated buffer conditions.  Stream photos will 
be preferably taken in the same location when the 
vegetation is minimal to document any areas of 
concern or to identify trends. 

X 
Project 
Boundary Annually 

Complete easement 
boundary 

Locations of fence damage, vegetation damage, 
boundary encroachments, etc. will be 
photographed and mapped.  

X 
Beaver 
Activity 

Annually and 
as needed Project wide 

The presence of any beaver activity will be 
visually assessed throughout the monitoring 
period along all project reaches. 

1 Vegetation monitoring in Year 4 will be conducted as per the buffer mitigation credit requirements. 
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9.0 ADAPTIVE MANAGEMENT PLAN 

Upon completion of site construction, Baker will implement the post-construction monitoring protocols 
previously defined in this document.  Project maintenance will be performed as previously described in this 
document.  If, during the course of annual monitoring it is determined the site’s ability to achieve site 
performance standards are jeopardized, Baker will notify DMS and DWR of the need to develop a Plan of 
Corrective Action. The Plan of Corrective Action may be prepared using in-house technical staff or may 
require engineering and consulting services.  Once the Plan of Corrective Action is prepared and finalized 
Baker will:  

1. Notify the USACE as required by the Nationwide 27 permit general conditions.  
2. Revise performance standards, maintenance requirements, and monitoring requirements as necessary 

and/or required by the USACE.  
3. Obtain other permits as necessary.  
4. Implement the Corrective Action Plan.  
5. Provide the USACE a Record Drawing of Corrective Actions.  This document shall depict the extent 

and nature of the work performed.  
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10.0 LONG-TERM MANAGEMENT PLAN 

The NC Department of Environmental Quality’s Stewardship Program currently houses DMS 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 Statute 
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 
NCDEQ 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.  The site-protection instrument for the site is included in Appendix B. 

The project site will be protected and managed under the agreed upon terms outlined in the recorded 
conservation easement.  The appropriate signage will be installed to mark the conservation easement 
boundary.  The long-term manager/steward will be responsible for inspecting the site easement and 
signage, and for taking any corrective maintenance actions as needed.  The landowner shall contact the 
long-term manager/steward regarding any clarification about easement restrictions, and is responsible for 
maintaining all livestock-excluding fencing and/or permanent crossings.  Should land use change in the 
future, the landowner will be responsible for upholding the restrictions described in the conservation 
easement deed.   
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11.0 DETERMINATION OF CREDITS 

The determination of stream and buffer credits for the Lochill Farm Stream Mitigation Project are detailed 
below in Tables 11.1, 11.2, and 11.3, and are shown in Figures 15A and 15B.  They have been calculated 
according to all applicable DMS, IRT, and DEQ guidance documents.  The Credit Release Table can be 
found in Appendix C. 

 

Table 11.1  Project Components and Mitigation Credits 

Lochill Farm Stream Restoration Project - NCDMS Project No. 97083 
   

 
Project 

Component 
(reach ID, etc.) 

 
Wetland 

Position and 
HydroType 

Existing 
Footage 

or 
Acreage 

 
 
 

Stationing 

Restored 
Footage, 
Acreage, 

or SF 

Creditible 
Footage, 
Acreage 
or SF1 

 
 

Restoration 
Level 

 
Approach 
Priority 
Level 

 
 

Mitigation 
Ratio (X:1) 

 
 

Mitigation 
Credits 

                    

Reach R1   2,925 
10+00 -
42+19 3,219 3,105 R PI 1 3,105 

Reach R2   590 
10+00 -
16+17 617 600 EII 

 
5 120 

Reach R3   1,697 
10+00 - 
26+17 1,617 1,602 EI 

 
2 801 

Reach T1   96 
10+00 - 
11+04 104 104 P   5 21 

Reach T2   49 
10+00 - 
10+59 59 59 P   10 6 

Reach T3   482 
10+00 - 
14+82 482 482 P   10 48 

Reach T3b   34 
10+00 - 
10+59 34 34 P   10 3 

Reach T4   89 
10+00 - 
10+89 89 89 P   10 9 

                    

Wetland Group 1                   
                    

Buffer Group 1 (BG1)       169,553 169,553 R   1 169,553 

Buffer Group 2 (BG2)       13,067 13,067 P   5 2,613 

Buffer Group 3 (BG3)       424,955 43,451 P   10 4,345 
                    

1 Creditable Footage:  The creditable amounts after exclusion and reductions are accounted for, such as utility impacts, easement 
breaks, and crossings.  
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Table 11.2  Credited Length and Area Summations by Mitigation Category 

Restoration Level 

Credited 
Stream 

(linear feet) 
Riparian Wetland 

(acres) 

Non-
riparian 
Wetland 
(acres) 

Credited Buffer  
(square feet) 

 

    Riverine Non-
Riverine      

Restoration 3,105       169,553  

Enhancement          
 

Enhancement I 1,602          

Enhancement II 600          

Creation            

Preservation 768       56,518  

High Quality Pres            

 

 

Table 11.3  Overall Assets Summary 

Asset Category Overall Credits 
Stream 4,113 
RP Wetland - 
NR Wetland - 
Buffer 176,511 
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Buffer Mitigation Credit Determination:
BG1: Restoration (1:1) = 169,553 ft2 / 169,553 credits
BG2: Preservation (5:1) = 13,067 ft2 / 2,613 credits
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Figure 15B
Project Asset and Credits Map
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R1: 111,266 Rest. and 4,345 Pres.
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T4: 1,453 Pres.
Total Credits:  176,511



Lochill Farm Surveyed Cross-Sections: 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle B 19.15 12.04 1.59 1.97 7.57 2.6 1.52 497.72 501.02 

 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle E 19.6 10.1 1.94 2.64 5.2 1.7 8.52 495.92 497.6 

 



Lochill Farm Surveyed Cross-Sections: 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle E 15.36 11.06 1.39 1.95 7.96 2.1 2.91 488.83 491.1 

 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle E 23.57 13.49 1.75 2.04 7.71 1.8 7.32 482.97 484.72 

 



Lochill Farm Surveyed Cross-Sections: 

 
Feature 

Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle E 20.21 14.68 1.38 2.09 10.64 2.2 5.84 478.68 480.77 

 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle E 7.5 6.23 1.2 1.46 5.19 1.7 2.3 493.15 494.16 

 



Lochill Farm Surveyed Cross-Sections: 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle E 10.66 11.02 0.97 1.33 11.36 1.6 5.47 512.39 513.2 

 

Feature 
Stream 
Type 

BKF 
Area 

BKF 
Width 

BKF 
Depth 

Max 
BKF 

Depth W/D 
BH 

Ratio ER 
BKF 
Elev 

TOB 
Elev 

Riffle B 3.74 5.17 0.72 1 7.18 3.7 1.8 497.61 500.3 

 



 

 

 
Reach R1, view of crossing at top of reach   Reach R1, view downstream 

 

 

 
Reach R1, view downstream  Reach R1, view of steep bank 

 

 

 
Reach R1, view downstream  

 
 Reach R1, view downstream 



 

 

 
Reach R1, view downstream   Reach R1, view of vertical bank 

 

 

 
Reach R1, view downstream  Reach R1, view downstream 

 

 

 
Reach R1, view downstream  Reach R2, view of seep pool origin 

 
 
 
 



 

 

 
Reach R2, view downstream   Reach R2, view upstream 

 

 

 
Reach T3, view of eroding pipe crossing near top of reach  Reach R3, view upstream 

 

 

 
Reach R3, view of steep bank  Reach R3, view of steep bank 

 



 

 

 
Reach R3, view upstream of pipe disconnect   Reach R3, view upstream 

 

 

 
Reach R3, view downstream  Reach R3, view downstream 

 

 

 
Reach R3, view downstream  Reach R3, view of vertical bank 

 



 

 

 
Reach T1, view of seep pool origin   Reach T1, view downstream 

 

 

 
Reach T2, view downstream in winter  Reach T2, view upstream in summer 

 

 

 
Reach T3, headcut at top of reach  Reach T3b, view upstream (arrow indicates seep origin) 

 



 

 

 
Reach T3, view downstream   Reach T3, view downstream 

 

 

 
Reach T3, view downstream  Reach T4, view upstream 

 

  

Reach T4, view downstream from seep origin   
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Appendix B 
Site Protection Instrument 

 
 
 
 
 
 
 
 
 
 



Site Protection Instrument 
The land required for the construction, management, and stewardship of this mitigation project includes 
portions of the parcels listed below in Table B.1.  The conservation easement boundaries are shown in 
Figure B.1, and copies of the recorded survey plat are provided below. 

 

Table B.1   Site Protection Instrument Summary  
Lochill Farm Stream Restoration Project – NCDMS Project 97083 
 

 Parcel 
Number Landowner PIN County Site Protection 

Instrument 
Deed Book and 
Page Numbers 

Acreage 
Protected 

CE-A Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 1.34 

CE-B Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 0.98 

CE-C Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 2.48 

CE-D Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 3.63 

CE-E Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 2.76 

CE-F Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 1.10 

CE-G Jane Kelly & David W. 
Gilbert 0805390700 Orange Conservation 

Easement 
Book 6384, 

Page 1 2.23 

CE-H Ralph T. & Tonya W. 
Bruno 0805291320 Orange Conservation 

Easement 
Book 6384, 

Page 19 0.21 

CE-I Ralph T. & Tonya W. 
Bruno 0805291320 Orange Conservation 

Easement 
Book 6384, 

Page 19 1.16 

 

Baker has obtained a conservation easement from the current landowners for the entire project.  The 
easement and survey plat was reviewed and approved by NCDMS and State Property Office (SPO) and is 
now held by the State of North Carolina.  The easement and survey plat (Deed Book 117 / Page 189) was 
recorded at the Orange County Courthouse on October 30, 2017.  The secured conservation easement allows 
Baker to proceed with the restoration project and restricts the land use in perpetuity.  
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Appendix C 
Credit Release Schedule 

 
 
 
 
 
 
 
 
 
 
 



 

 

APPENDIX C:  CREDIT RELEASE SCHEDULE 

All credit releases will be based on the total credit generated as reported by the as-built survey of the 
mitigation site.  Under no circumstances shall any mitigation project be debited until the necessary 
Department of the Army (DA) authorization has been received for its construction or the District Engineer 
(DE) has otherwise provided written approval for the project in the case where no DA authorization is 
required for construction of the mitigation project.  The DE, in consultation with the NCIRT, will determine 
if performance standards have been satisfied sufficiently to meet the requirements of the release schedules 
below.  In cases where some performance standards have not been met, credits may still be released 
depending on the specifics of the case.  Monitoring may be required to restart or be extended, depending on 
the extent to which the site fails to meet the specified performance standard.  The release of project credits 
will be subject to the criteria described in Table C.1 as follows: 

 Table C.1   Stream Credit Release Schedule 
 Lochill Farm Stream Restoration Project - NCDMS Project No. 97083 

Credit 
Release 

Milestone 

 
Release Activity 

ILF/NCDMS 
Interim 
Release 

Total 
Released 

 
1 

Site Establishment 
0% 

 
     0% 

 
2 

Completion of all initial physical and biological 
improvements made pursuant to the Mitigation Plan 30% 

 
30% 

 
3 

Year 1 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 10% 

 
40% 

 
4 

Year 2 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 10% 

 
50% 

 
5 

Year 3 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 10% 

 
60% 

 
6* 

Year 4 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 5% 

 
65% 

(75%**) 

 
7 

Year 5 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 10% 

 
75% 

(85%**) 

 
8* 

Year 6 monitoring report demonstrates that channels are 
stable and interim performance standards have been met 5% 

 
  80%          

  (90%**) 

 
9 

Year 7 monitoring report demonstrates that channels are 
stable, and performance standards have been met and 

project has been approved for closeout 
10% 

 
90% 

(100%**) 

*Please note that vegetation data may not be required with monitoring reports submitted during these 
monitoring years unless otherwise required by the Mitigation Plan or directed by the NCIRT. 
**10% reserve of credits to be held back until the bankfull event performance standard has been met. 

 



 

 

 

 
 
 
 

Appendix D 
Financial Assurance 

 
 
 
 
 
 
 
 
 
 



 

 

 

Appendix D:  Financial Assurance 
 

Pursuant to Section IV H and Appendix III of the NC Division of Mitigation Services’ In-Lieu Fee 
Instrument dated July 28, 2010, the North Carolina Department of Environmental Quality has provided 
the USACE-Wilmington District with a formal commitment to fund projects to satisfy mitigation 
requirements assumed by NCDMS. This commitment provides financial assurance for all mitigation 
projects implemented by the program. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 
 
 

Appendix E 
Maintenance Plan 

 
 
 
 
 
 
 
 
 
 



 

 

 

Appendix E:  Maintenance Plan 
 

The site will be monitored on a regular basis and a physical inspection of the site will be performed at 
least once a 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 is most likely to be expected in the first two years following site construction and 
may include the following components as described below in Table E.1: 

 

Table E.1   Routine Maintenance Components 
Lochill Farm Stream Restoration Project - NCDMS Project No. 97083 
Component/Feature Maintenance through project close-out 
Stream  Routine channel maintenance and repair activities may include modifying in-stream 

structures to prevent piping, securing loose coir matting, and supplemental installations of 
live stakes and other target vegetation along the project reaches. Areas of concentrated 
stormwater and floodplain flows that intercept the channel may also require maintenance to 
prevent streambank failures and head-cutting until vegetation becomes established.  

Wetland  N/A 

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

Site Boundary  Site boundaries will be demarcated in the field to ensure clear distinction between the 
mitigation site and adjacent properties. Boundaries shall be identified by fence, marker, 
bollard, post, 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.  

Farm Road Crossing  The farm road crossings within the site may be maintained only as allowed by the recorded 
Conservation Easement, deed restrictions, rights of way, or corridor agreements.  

Beaver Management  Routine maintenance and repair activities caused by beaver activity may include 
supplemental planting, pruning, and dam breeching, dewatering, and/or removal. Beaver 
management will be performed in accordance with US Department of Agriculture (USDA) 
rules and regulations using accepted trapping and removal techniques only within the 
project boundary. 

 

 

 

 

 

 

 



 

 

 

 
 
 
 

Appendix F 
DWR Stream ID Forms, and DWR Site Viability for Buffer 

Mitigation Letter 

 
 
 
 
 
 
 
 
 
 



DWR Stream Identification Form Summary

Location Geomorphology Hydrology Biology Total Result Comments

R1 Upper 20.5 8 9.5 38 Perennial

R1 Middle 18 9 12.75 39.75 Perennial

R1 Lower 22 8 10 40 Perennial

R2 8.5 5.5 8.75 22.75 Intermitent Spring fed reach

R3 Upper 16 8 8.5 32.5 Perennial

R3 Lower 15 9.5 8.5 33 Perennial

T1 6.25 6.5 12.5 25.25 Intermitent Spring fed reach

T2 7 9 10.5 26.5 Intermitent Spring fed reach

T3 10.5 9.5 10 30 Perennial Spring fed reach

T4 14.5 8.25 12 34.75 Perennial Spring fed reach
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Appendix G 
USACE District Assessment Forms 
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Notes on Field Assessment Form (Y/N)

Presence of regulatory considerations (Y/N)

Wetland is intensively managed (Y/N)

Assessment area is located within 50 feet of a natural tributary or other open water  (Y/N)

Assessment area is substantially altered by beaver (Y/N)

Assessment area experiences overbank flooding during normal rainfall conditions  (Y/N)

Assessment area is on a coastal island  (Y/N)

Sub-function Rating Summary

Function Sub-function Metrics

Hydrology Surface Storage and Retention Condition

Sub-Surface Storage and Retention Condition

Water Quality Pathogen Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Particulate Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Soluble Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Physical Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Pollution Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Habitat Physical Structure Condition

Landscape Patch Structure Condition

Vegetation Composition Condition

Function Rating Summary

Function Metrics/Notes

Hydrology Condition

Water Quality Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Habitat Condition

Overall Wetland Rating

Rating

MEDIUM

MEDIUM

NO

YES

NO

YES

NO

YES

NC WAM Wetland Rating Sheet

Wetland Type

Wetland Site Name Site #1

S. King / D. HuneycuttBottomland Hardwood Forest

Date

Assessor Name/Organization 

6/22/2016

Accompanies User Manual Version 5.0

MEDIUM

MEDIUM

MEDIUM

NO

HIGH

HIGH

MEDIUM

Rating

MEDIUM

HIGH

NA

MEDIUM

MEDIUM

NO

NA

NO

NA

NO

MEDIUM

MEDIUM

NO

MEDIUM

NO

MEDIUM

MEDIUM

MEDIUM











Notes on Field Assessment Form (Y/N)

Presence of regulatory considerations (Y/N)

Wetland is intensively managed (Y/N)

Assessment area is located within 50 feet of a natural tributary or other open water  (Y/N)

Assessment area is substantially altered by beaver (Y/N)

Assessment area experiences overbank flooding during normal rainfall conditions  (Y/N)

Assessment area is on a coastal island  (Y/N)

Sub-function Rating Summary

Function Sub-function Metrics

Hydrology Surface Storage and Retention Condition

Sub-Surface Storage and Retention Condition

Water Quality Pathogen Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Particulate Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Soluble Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Physical Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Pollution Change Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Habitat Physical Structure Condition

Landscape Patch Structure Condition

Vegetation Composition Condition

Function Rating Summary

Function Metrics/Notes

Hydrology Condition

Water Quality Condition

Condition/Opportunity

Opportunity Presence? (Y/N)

Habitat Condition

Overall Wetland Rating

Rating

LOW

MEDIUM

NO

YES

NO

YES

NO

YES

NC WAM Wetland Rating Sheet

Wetland Type

Wetland Site Name Site #2

S. King / D. HuneycuttHeadwater Forest

Date

Assessor Name/Organization 

6/22/2016

Accompanies User Manual Version 5.0

MEDIUM

MEDIUM

MEDIUM

NO

HIGH

HIGH

MEDIUM

Rating

LOW

HIGH

NA

MEDIUM

MEDIUM

NO

NA

NO

NA

NA

MEDIUM

MEDIUM

NO

MEDIUM

NO

MEDIUM

NA

MEDIUM























 

 

 

 
 
 
 

Appendix H 
Approved PJD and Wetland Forms 

 
 
 
 
 
 
 
 
 
 



Page 1 of 2

U.S. ARMY CORPS OF ENGINEERS
WILMINGTON DISTRICT

Action Id. SAW-2016-00881   County:  Orange U.S.G.S. Quad: Northwest Durham

NOTIFICATION OF JURISDICTIONAL DETERMINATION

Property Owner: Ms. Jane Kelly Gilbert
Address:                             2801 Holt Drive
                                           Columbia, South Carolina 29205

Property Owner: Mr. David W. Gilbert
Address:                             2211 Thunderbird Trail
                                           Maitland, Florida 32751

Property Owner: Ralph and Tonya Bruno
Address:                             520 Pleasant Green Road
                                           Hillsborough, North Carolina 27278

Applicant/Agent: Michael Baker Engineering, Inc.
Mr. Scott King

Address:                             2905 Meridian Parkway
                                           Durham, North Carolina 27713

Size (acres)  15.8 Nearest Town Hillsborough
Nearest Waterway Buckwater Creek River Basin Upper Neuse
USGS HUC 03020201 Coordinates Latitude: 36.11408

Longitude: -78.98901

Location description: The Lochill Farm Project area is identified as an approximate 15.8 acre tract of land, located on 
Orange County, North Carolina Parcels 0805390700 and 0805291320.  These parcels are located at 6120 St. Mary’s
Road, Hillsborough, Orange County, North Carolina. Waters on-site drain into Buckwater Creek, an indirect tributary 
of the Upper Neuse River (8-digit HUC: 03020201)

Indicate Which of the Following Apply:

A.  Preliminary Determination

X There are waters, including wetlands, on the above described project area, that may be subject to Section 404 of the 
Clean Water Act (CWA)(33 USC § 1344) and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403). The 
waters, including wetlands, have been delineated, and the delineation has been verified by the Corps to be sufficiently 
accurate and reliable. Therefore this preliminary jurisdiction determination may be used in the permit evaluation process, 
including determining compensatory mitigation.  For purposes of computation of impacts, compensatory mitigation 
requirements, and other resource protection measures, a permit decision made on the basis of a preliminary JD will treat all 
waters and wetlands that would be affected in any way by the permitted activity on the site as if they are jurisdictional 
waters of the U.S.  This preliminary determination is not an appealable action under the Regulatory Program 
Administrative Appeal Process (Reference 33 CFR Part 331).  However, you may request an approved JD, which is an 
appealable action, by contacting the Corps district for further instruction.

There are wetlands on the above described property, that may be subject to Section 404 of the Clean Water Act 
(CWA)(33 USC § 1344) and/or Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403). However, since the
waters, including wetlands, have not been properly delineated, this preliminary jurisdiction determination may not be 
used in the permit evaluation process.  Without a verified wetland delineation, this preliminary determination is merely an 
effective presumption of CWA/RHA jurisdiction over all of the waters, including wetlands, at the project area, which is 
not sufficiently accurate and reliable to support an enforceable permit decision. We recommend that you have the 
waters of the U.S. on your property delineated. As the Corps may not be able to accomplish this wetland delineation in a 
timely manner, you may wish to obtain a consultant to conduct a delineation that can be verified by the Corps.



B.  Approved Determination

There are Navigable Waters of the United States within the above described property subject to the permit requirements of 
Section 10 of the Rivers and Harbors Act (RHA) (33 USC § 403) and Section 404 of the Clean Water Act (CWA)(33 USC 
§ 1344).  Unless there is a change in law or our published regulations, this determination may be relied upon for a period 
not to exceed five years from the date of this notification.

There are waters of the U.S., including wetlands,  on the above described project area subject to the permit requirements 
of Section 404 of the Clean Water Act (CWA) (33 USC § 1344).  Unless there is a change in the law or our published 
regulations, this determination may be relied upon for a period not to exceed five years from the date of this notification.

We recommend you have the waters of the U.S. on your property delineated.  As the Corps may not be able to 
accomplish this wetland delineation in a timely manner, you may wish to obtain a consultant to conduct a delineation that 
can be verified by the Corps.

The waters of the U.S., including wetlands,  on your project area have been delineated and the delineation has been 
verified by the Corps.  If you wish to have the delineation surveyed, the Corps can review and verify the survey upon 
completion.  Once verified, this survey will provide an accurate depiction of all areas subject to CWA and/or RHA
jurisdiction on your property which, provided there is no change in the law or our published regulations, may be relied 
upon for a period not to exceed five years.

The waters of the U.S., including wetlands,  have been delineated and surveyed and are accurately depicted on the plat 
signed by the Corps Regulatory Official identified below on ______________. Unless there is a change in the law or our 
published regulations, this determination may be relied upon for a period not to exceed five years from the date of this 
notification.

There are no waters of the U.S., to include wetlands, present on the above described project area which are subject to the 
permit requirements of Section 404 of the Clean Water Act (33 USC 1344).  Unless there is a change in the law or our 
published regulations, this determination may be relied upon for a period not to exceed five years from the date of this 
notification.

The property is located in one of the 20 Coastal Counties subject to regulation under the Coastal Area Management Act 
(CAMA).  You should contact the Division of Coastal Management in Morehead City, NC, at (252) 808-2808  to 
determine their requirements.

Placement of dredged or fill material within waters of the US, including wetlands, without a Department of the Army permit 
may constitute a violation of Section 301 of the Clean Water Act (33 USC § 1311).  Placement of dredged or fill material, 
construction or placement of structures, or work within navigable waters of the United States without  a Department of the 
Army permit may constitute a violation of Sections 9 and/or 10 of the Rivers and Harbors Act (33 USC § 401 and/or 403). If 
you have any questions regarding this determination and/or the Corps regulatory program, please contact Ms. Samantha 
Dailey at (919) 554-4884, ext. 22 or Samantha.J.Dailey@usace.army.mil.

C. Basis For Determination: Refer to the enclosed Preliminary Jurisdictional Determination Form, Stream and 
Surface Water Resources Map, and Wetland Resources Map.

D.  Remarks:

E.  Attention USDA Program Participants

This delineation/determination has been conducted to identify the limits of Corps’ Clean Water Act jurisdiction for the 
particular site identified in this request.  The delineation/determination may not be valid for the wetland conservation 
provisions of the Food Security Act of 1985.  If you or your tenant are USDA Program participants, or anticipate participation
in USDA programs, you should request a certified wetland determination from the local office of the Natural Resources 
Conservation Service, prior to starting work.

F.  Appeals Information (This information applies only to approved jurisdictional determinations as indicated in 
B. above)

This correspondence constitutes an approved jurisdictional determination for the above described site.  If you object to this 
determination, you may request an administrative appeal under Corps regulations at 33 CFR Part 331.  Enclosed you will find a 



Notification of Appeal Process (NAP) fact sheet and request for appeal (RFA) form.  If you request to appeal this 
determination you must submit a completed RFA form to the following address:

US Army Corps of Engineers
South Atlantic Division
Attn:  Jason Steele, Review Officer
60 Forsyth Street SW, Room 10M15
Atlanta, Georgia  30303-8801

In order for an RFA to be accepted by the Corps, the Corps must determine that it is complete, that it meets the criteria for
appeal under 33 CFR part 331.5, and that it has been received by the Division Office within 60 days of the date of the NAP.  
Should you decide to submit an RFA form, it must be received at the above address by .
**It is not necessary to submit an RFA form to the Division Office if you do not object to the determination in this 
correspondence.**

Corps Regulatory Official:  ______________________________________________________

Date: July 26, 2017 Expiration Date: N/A                    

The Wilmington District is committed to providing the highest level of support to the public. To help us ensure we 
continue to do so, please complete our Customer Satisfaction Survey, located online at 
http://corpsmapu.usace.army.mil/cm_apex/f?p=136:4:0.

DAILEY.SAMANTH
A.J.1387567948

Digitally signed by 
DAILEY.SAMANTHA.J.1387567948 
DN: c=US, o=U.S. Government, ou=DoD, ou=PKI, 
ou=USA, cn=DAILEY.SAMANTHA.J.1387567948 
Date: 2017.07.26 13:26:01 -04'00'



NOTIFICATION OF ADMINISTRATIVE APPEAL OPTIONS AND PROCESS AND 
REQUEST FOR APPEAL

Applicant: Michael Baker Engineering, Inc.
Attn: Mr. Scott King

File Number: SAW-2016-00881 Date: July 26, 2017

Attached is: See Section below
INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A
PROFFERED PERMIT (Standard Permit or Letter of permission) B
PERMIT DENIAL C
APPROVED JURISDICTIONAL DETERMINATION D
PRELIMINARY JURISDICTIONAL DETERMINATION E

SECTION I - The following identifies your rights and options regarding an administrative appeal of the above decision.  
Additional information may be found at http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx or 
Corps regulations at 33 CFR Part 331.

A:  INITIAL PROFFERED PERMIT:  You may accept or object to the permit.

• ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all 
rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the 
permit.

• OBJECT:  If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request 
that the permit be modified accordingly. You must complete Section II of this form and return the form to the district 
engineer.  Your objections must be received by the district engineer within 60 days of the date of this notice, or you will 
forfeit your right to appeal the permit in the future.  Upon receipt of your letter, the district engineer will evaluate your 
objections and may: (a) modify the permit to address all of your concerns, (b) modify the permit to address some of your 
objections, or (c) not modify the permit having determined that the permit should be issued as previously written. After 
evaluating your objections, the district engineer will send you a proffered permit for your reconsideration, as indicated in 
Section B below.

B:  PROFFERED PERMIT: You may accept or appeal the permit

• ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all 
rights to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the 
permit.

• APPEAL:  If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, 
you may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of 
this form and sending the form to the division engineer.  This form must be received by the division engineer within 60 days 
of the date of this notice.

C:  PERMIT DENIAL:   You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by 
completing Section II of this form and sending the form to the division engineer.  This form must be received by the division
engineer within 60 days of the date of this notice.

D:  APPROVED JURISDICTIONAL DETERMINATION:  You may accept or appeal the approved JD or provide new 
information.

• ACCEPT:  You do not need to notify the Corps to accept an approved JD.  Failure to notify the Corps within 60 days of  the 
date of this notice,  means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD.

• APPEAL:  If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers 
Administrative Appeal Process by completing Section II of this form and sending the form to the district engineer.  This form 
must be received by the division engineer within 60 days of the date of this notice.



E:  PRELIMINARY JURISDICTIONAL DETERMINATION:  You do not need to respond to the Corps regarding the 
preliminary JD.  The Preliminary JD is not appealable.  If you wish, you may request an approved JD (which may be appealed), 
by contacting the Corps district for further instruction.  Also you may provide new information for further consideration by the 
Corps to reevaluate the JD.

SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT
REASONS FOR APPEAL OR OBJECTIONS:  (Describe your reasons for appealing the decision or your objections to an initial 
proffered permit in clear concise statements.  You may attach additional information to this form to clarify where your reasons or 
objections are addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the 
record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to 
clarify the administrative record.  Neither the appellant nor the Corps may add new information or analyses to the record.  
However, you may provide additional information to clarify the location of information that is already in the administrative 
record.
POINT OF CONTACT FOR QUESTIONS OR INFORMATION:
If you have questions regarding this decision and/or the 
appeal process you may contact:
District Engineer, Wilmington Regulatory Division
Raleigh Regulatory Field Office
Attn: Samantha Dailey
3331 Heritage Trade Drive, Suite 105
Wake Forest, North Carolina 27587

If you only have questions regarding the appeal process you may 
also contact:
Mr. Jason Steele, Administrative Appeal Review Officer
CESAD-PDO
U.S. Army Corps of Engineers, South Atlantic Division
60 Forsyth Street, Room 10M15
Atlanta, Georgia  30303-8801
Phone: (404) 562-5137

RIGHT OF ENTRY:  Your signature below grants the right of entry to Corps of Engineers personnel, and any government 
consultants, to conduct investigations of the project site during the course of the appeal process.  You will be provided a 15 day 
notice of any site investigation, and will have the opportunity to participate in all site investigations.

________________________________________
Signature of appellant or agent.

Date: Telephone number:

For appeals on Initial Proffered Permits send this form to:

District Engineer, Wilmington Regulatory Division, Attn: Samantha Dailey, 69 Darlington Avenue, Wilmington, North 
Carolina 28403

For Permit denials, Proffered Permits and Approved Jurisdictional Determinations send this form to:

Division Engineer, Commander, U.S. Army Engineer Division, South Atlantic, Attn: Mr. Jason Steele, Administrative 
Appeal Officer, CESAD-PDO, 60 Forsyth Street, Room 10M15, Atlanta, Georgia  30303-8801
Phone: (404) 562-5137



APPENDIX 2

PRELIMINARY JURISDICTIONAL DETERMINATION FORM

BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PRELIMINARY JURISDICTIONAL DETERMINATION (JD):  
        July 26, 2017

B.  NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD: 

Property Owner: Ms. Jane Kelly Gilbert
Address:                             2801 Holt Drive
                                           Columbia, South Carolina 29205

Property Owner: Mr. David W. Gilbert
Address:                             2211 Thunderbird Trail
                                           Maitland, Florida 32751

Property Owner: Ralph and Tonya Bruno
Address:                             520 Pleasant Green Road
                                           Hillsborough, North Carolina 27278

Applicant/Agent: Michael Baker Engineering, Inc.
Mr. Scott King

Address:                             2905 Meridian Parkway
                                           Durham, North Carolina 27713

C.  DISTRICT OFFICE, FILE NAME, AND NUMBER: Wilmington, Lochill Farms Project, Michael Baker 
Engineering, Inc., Orange County, SAW-2016-00881

D.  PROJECT LOCATION(S) AND BACKGROUND INFORMATION:
(USE THE ATTACHED TABLE TO DOCUMENT MULTIPLE WATERBODIES AT DIFFERENT SITES)

State: NC County/parish/borough: Orange City: Hillsborough
Center coordinates of site (lat/long in degree decimal format):  Lat. 36.11408°N, Long. 78.98901° W.

Universal Transverse Mercator: 
Name of nearest water body: Buckwater Creek

E.  REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLIES):
Office (Desk) Determination.  Date: July 26, 2017
Field Determination.  Date(s):

TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH “MAY BE” SUBJECT TO REGULATORY 
JURISDICTION

Site Number Latitude 
(°N)

Latitude 
(°W)

Estimated Amount 
of Aquatic 

Resources in 
Review Area

Type of 
aquatic 

resource (i.e. 
wetland vs. 

non-wetland)

Geographic authority 
to which the aquatic 
resource “may be” 

subject (i.e. Section 404 
or Section 10/404)Linear 

Feet Acres

R1 36.1133 -78.9915 3008 Perennial
Stream Section 404

R2 36.1137 -78.9886 590 Intermittent
Stream Section 404

R3 36.1124 -78.9924 1760 Perennial
Stream Section 404

T1 36.1132 -78.992 95 Intermittent
Stream Section 404



1 Districts may establish timeframes for requestor to return signed PJD forms. If the requestor does not respond within the 
established time frame, the district may presume concurrence and no additional follow up is necessary prior to finalizing an 
action. 

1. The Corps of Engineers believes that there may be jurisdictional aquatic resources in the review area, and the requestor of this 
PJD is hereby advised of his or her option to request and obtain an approved JD (AJD) for that review area based on an informed 
decision after having discussed the various types of JDs and their characteristics and circumstances when they may be 
appropriate.

2.  In any circumstance where a permit applicant obtains an individual permit, or a Nationwide General Permit (NWP) or other 
general permit verification requiring “pre-construction notification” (PCN), or requests verification for a non-reporting NWP or
other general permit, and the permit applicant has not requested an AJD for the activity, the permit applicant is hereby made 
aware that: (1) the permit applicant has elected to seek a permit authorization based on a PJD, which does not make an official 
determination of jurisdictional aquatic resources; (2) the applicant has the option to request an AJD before accepting the terms 
and conditions of the permit authorization, and that basing a permit authorization on an AJD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) the applicant has the right to request an individual 
permit rather than accepting the terms and conditions of the NWP or other general permit authorization; (4) the applicant can
accept a permit authorization and thereby agree to comply with all the terms and conditions of that permit, including whatever 
mitigation requirements the Corps has determined to be necessary; (5) undertaking any activity in reliance upon the subject
permit authorization without requesting an AJD constitutes the applicant’s acceptance of the use of the PJD; (6) accepting a 
permit authorization (e.g., signing a proffered individual permit) or undertaking any activity in reliance on any form of Corps 
permit authorization based on a PJD constitutes agreement that all aquatic resources in the review area affected in any way by 
that activity will be treated as jurisdictional, and waives any challenge to such jurisdiction in any administrative or judicial 
compliance or enforcement action, or in any administrative appeal or in any Federal court; and (7)whether the applicant elects to 
use either an AJD or a PJD, the JD will be processed as soon as practicable. Further, an AJD, a proffered individual permit (and 
all terms and conditions contained therein), or individual permit denial can be administratively appealed pursuant to 33 C.F.R. 
Part 331. If, during an administrative appeal, it becomes appropriate to make an official determination whether geographic
jurisdiction exists over aquatic resources in the review area, or to provide an official delineation of jurisdictional aquatic 
resources in the review area, the Corps will provide an AJD to accomplish that result, as soon as is practicable. This PJD finds
that there “may be” waters of the U.S. and/or that there “may be” navigable waters of the U.S. on the subject review area, and 
identifies all aquatic features in the review area that could be affected by the proposed activity, based on the following
information:

SUPPORTING DATA.  Data reviewed for preliminary JD (check all that apply): Checked items should be included in 
subject file. Appropriately reference sources below where indicated for all checked items:

Maps, plans, plots or plat submitted by or on behalf of the PJD requestor: Michael Baker Engineering, Inc., 
submitted a Jurisdictional Determination Request on February 21, 2017.

Data sheets prepared/submitted by or on behalf of the PJD requestor.

T2 36.1098 -78.9903 81 Intermittent
Stream Section 404

T3 36.1103 -78.9908 526 Perennial
Stream Section 404

T4 36.1116 -78.9918 116 Perennial
Stream Section 404

WL-A 36.1101 -78.9904 0.95 Riparian 
Wetland Section 404

WL-B 36.1138 -78.9911 0.40 Riparian 
Wetland Section 404

WL-C 36.1135 -78.9911 0.55 Riparian 
Wetland Section 404

WL-D 36.1132 -78.9914 0.12 Riparian 
Wetland Section 404

WL-E 36.1135 -78.9917 0.58 Riparian 
Wetland Section 404

WL-F 36.1131 -78.9928 0.03 Riparian 
Wetland Section 404

WL-G 36 1126 -78.9931 1.50 Riparian 
Wetland Section 404

WL-H 36.1120 -78.9946 0.02 Riparian 
Wetland Section 404

WL-I 36.1117 -78.9949 0.03 Riparian 
Wetland Section 404

P-1 36.1115 -78.9920 0.07 Open Water Section 404



1 Districts may establish timeframes for requestor to return signed PJD forms. If the requestor does not respond within the 
established time frame, the district may presume concurrence and no additional follow up is necessary prior to finalizing an 
action. 

Office concurs with data sheets/delineation report.
Office does not concur with data sheets/delineation report.

Data sheets prepared by the Corps: .
Corps navigable waters’ study: .
U.S. Geological Survey Hydrologic Atlas: .

USGS NHD data.
USGS 8 and 12 digit HUC maps.

U.S. Geological Survey map(s). Cite scale & quad name: 1:24K, NC-Northwest Durham
USDA Natural Resources Conservation Service Soil Survey. Citation: Web Soil Survey: July 2017.
National wetlands inventory map(s).  Cite name: Corps of Engineers SimSuite – July 2017.
State/Local wetland inventory map(s): .
FEMA/FIRM maps: .
100-year Floodplain Elevation is: (National Geodetic Vertical Datum of 1929)
Photographs: Aerial (Name & Date): .

or Other (Name & Date): .
Previous determination(s).  File no. and date of response letter: .
Other information (please specify): .

IMPORTANT NOTE: The information recorded on this form has not necessarily been verified by the Corps and should 
not be relied upon for later jurisdictional determinations.

_________________________                            __________________________
Signature and date of Signature and date of
Regulatory Project Manager person requesting preliminary JD
(REQUIRED) (REQUIRED, unless obtaining the signature is

Impracticable)

DAILEY.SAMAN
THA.J.13875679
48

Digitally signed by 
DAILEY.SAMANTHA.J.1387567948 
DN: c=US, o=U.S. Government, 
ou=DoD, ou=PKI, ou=USA, 
cn=DAILEY.SAMANTHA.J.1387567948 
Date: 2017.07.26 13:28:23 -04'00'
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:    

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:    

Investigator(s):                                                                                         Section, Township, Range:    

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):    

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:   

Soil Map Unit Name:                                                                                                                                        NWI classification:    

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No   

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No  

Hydric Soil Present?  Yes                 No  

Wetland Hydrology Present? Yes                 No   

Is the Sampled Area 
within a Wetland?                 Yes                   No   

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):   

Water Table Present?  Yes             No             Depth (inches):   

Saturation Present?    Yes             No             Depth (inches):   
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No   

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks:  
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point:  

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Sapling Stratum  (Plot size:  ) 

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Shrub Stratum  (Plot size:  ) 

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Herb Stratum  (Plot size:                               ) 

1.           

2.            

3.            

4.            

5.            

6.            

7.            

8.            

9.            

10.            

11.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Woody Vine Stratum  (Plot size:                               ) 

1.           

2.            

3.            

4.            

5.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =  

FACW species                        x 2 =  

FAC species                        x 3 =  

FACU species                        x 4 =  

UPL species                        x 5 =  

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =  

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.0
1
 

       4 - Morphological Adaptations
1
 (Provide supporting 

            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation
1
 (Explain) 

 
1
Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 

Definitions of Five Vegetation Strata: 
 
Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 
 
Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 
 
Shrub – Woody plants, excluding woody vines, 
approximately 3 to 20 ft (1 to 6 m) in height.  
   
Herb – All herbaceous (non-woody) plants, including 
herbaceous vines, regardless of size, and woody 
plants, except woody vines, less than approximately 3 
ft (1 m) in height. 
  
Woody vine – All woody vines, regardless of height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No  
 

Remarks:  (Include photo numbers here or on a separate sheet.) 
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

SOIL                                                  Sampling Point:   

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features  
 (inches)           Color (moist)            %           Color (moist)             %         Type

1
       Loc

2
           Texture                             Remarks  

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          
1
Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.            

2
Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  Indicators for Problematic Hydric Soils
3
: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16) 

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Very Shallow Dark Surface (TF12) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Other (Explain in Remarks) 

       Thick Dark Surface (A12)        Redox Depressions (F8)  

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    
3
Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)      wetland hydrology must be present, 

       Stripped Matrix (S6)        Red Parent Material (F21) (MLRA 127, 147)      unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:   

     Depth (inches):   

 

 

Hydric Soil Present?     Yes                 No   

Remarks: 
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:    

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:    

Investigator(s):                                                                                         Section, Township, Range:    

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):    

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:   

Soil Map Unit Name:                                                                                                                                        NWI classification:    

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No   

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No  

Hydric Soil Present?  Yes                 No  

Wetland Hydrology Present? Yes                 No   

Is the Sampled Area 
within a Wetland?                 Yes                   No   

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):   

Water Table Present?  Yes             No             Depth (inches):   

Saturation Present?    Yes             No             Depth (inches):   
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No   

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks:  
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point:  

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Sapling Stratum  (Plot size:  ) 

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Shrub Stratum  (Plot size:  ) 

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Herb Stratum  (Plot size:                               ) 

1.           

2.            

3.            

4.            

5.            

6.            

7.            

8.            

9.            

10.            

11.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Woody Vine Stratum  (Plot size:                               ) 

1.           

2.            

3.            

4.            

5.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =  

FACW species                        x 2 =  

FAC species                        x 3 =  

FACU species                        x 4 =  

UPL species                        x 5 =  

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =  

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.0
1
 

       4 - Morphological Adaptations
1
 (Provide supporting 

            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation
1
 (Explain) 

 
1
Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 

Definitions of Five Vegetation Strata: 
 
Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 
 
Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 
 
Shrub – Woody plants, excluding woody vines, 
approximately 3 to 20 ft (1 to 6 m) in height.  
   
Herb – All herbaceous (non-woody) plants, including 
herbaceous vines, regardless of size, and woody 
plants, except woody vines, less than approximately 3 
ft (1 m) in height. 
  
Woody vine – All woody vines, regardless of height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No  
 

Remarks:  (Include photo numbers here or on a separate sheet.) 
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

SOIL                                                  Sampling Point:   

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features  
 (inches)           Color (moist)            %           Color (moist)             %         Type

1
       Loc

2
           Texture                             Remarks  

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          
1
Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.            

2
Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  Indicators for Problematic Hydric Soils
3
: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16) 

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Very Shallow Dark Surface (TF12) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Other (Explain in Remarks) 

       Thick Dark Surface (A12)        Redox Depressions (F8)  

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    
3
Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)      wetland hydrology must be present, 

       Stripped Matrix (S6)        Red Parent Material (F21) (MLRA 127, 147)      unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:   

     Depth (inches):   

 

 

Hydric Soil Present?     Yes                 No   

Remarks: 
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

WETLAND DETERMINATION DATA FORM – Eastern Mountains and Piedmont Region 
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:    

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:    

Investigator(s):                                                                                         Section, Township, Range:    

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):    

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:   

Soil Map Unit Name:                                                                                                                                        NWI classification:    

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No   

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No  

Hydric Soil Present?  Yes                 No  

Wetland Hydrology Present? Yes                 No   

Is the Sampled Area 
within a Wetland?                 Yes                   No   

Remarks:  

 

 

 

 

HYDROLOGY 

Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 

       Surface Water (A1)        True Aquatic Plants (B14)        Sparsely Vegetated Concave Surface (B8) 

       High Water Table (A2)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 

       Saturation (A3)        Oxidized Rhizospheres on Living Roots (C3)        Moss Trim Lines (B16) 

       Water Marks (B1)        Presence of Reduced Iron (C4)        Dry-Season Water Table (C2) 

       Sediment Deposits (B2)        Recent Iron Reduction in Tilled Soils (C6)        Crayfish Burrows (C8) 

       Drift Deposits (B3)        Thin Muck Surface (C7)        Saturation Visible on Aerial Imagery (C9) 

       Algal Mat or Crust (B4)        Other (Explain in Remarks)        Stunted or Stressed Plants (D1) 

       Iron Deposits (B5)         Geomorphic Position (D2) 

       Inundation Visible on Aerial Imagery (B7)         Shallow Aquitard (D3) 

       Water-Stained Leaves (B9)         Microtopographic Relief (D4) 

       Aquatic Fauna (B13)         FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? Yes             No             Depth (inches):   

Water Table Present?  Yes             No             Depth (inches):   

Saturation Present?    Yes             No             Depth (inches):   
(includes capillary fringe) 

 

 

Wetland Hydrology Present?    Yes                 No   

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

 

Remarks:  
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

VEGETATION (Five Strata) – Use scientific names of plants. Sampling Point:  

                           Absolute    Dominant  Indicator 
Tree Stratum  (Plot size:                               )                         % Cover    Species?    Status   

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Sapling Stratum  (Plot size:  ) 

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Shrub Stratum  (Plot size:  ) 

1.           

2.            

3.            

4.            

5.            

6.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Herb Stratum  (Plot size:                               ) 

1.           

2.            

3.            

4.            

5.            

6.            

7.            

8.            

9.            

10.            

11.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Woody Vine Stratum  (Plot size:                               ) 

1.           

2.            

3.            

4.            

5.            

                                                                                                               = Total Cover 

                                                    50% of total cover:                  20% of total cover:  

Dominance Test worksheet: 

Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 

       Total % Cover of:                    Multiply by:        

OBL species                        x 1 =  

FACW species                        x 2 =  

FAC species                        x 3 =  

FACU species                        x 4 =  

UPL species                        x 5 =  

Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =  

Hydrophytic Vegetation Indicators:  

       1 - Rapid Test for Hydrophytic Vegetation  

       2 - Dominance Test is >50% 

       3 - Prevalence Index is ≤3.0
1
 

       4 - Morphological Adaptations
1
 (Provide supporting 

            data in Remarks or on a separate sheet) 

       Problematic Hydrophytic Vegetation
1
 (Explain) 

 
1
Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 

Definitions of Five Vegetation Strata: 
 
Tree – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and 3 in. 
(7.6 cm) or larger in diameter at breast height (DBH). 
 
Sapling – Woody plants, excluding woody vines, 
approximately 20 ft (6 m) or more in height and less 
than 3 in. (7.6 cm) DBH. 
 
Shrub – Woody plants, excluding woody vines, 
approximately 3 to 20 ft (1 to 6 m) in height.  
   
Herb – All herbaceous (non-woody) plants, including 
herbaceous vines, regardless of size, and woody 
plants, except woody vines, less than approximately 3 
ft (1 m) in height. 
  
Woody vine – All woody vines, regardless of height.  

Hydrophytic  
Vegetation 
Present?                 Yes                 No  
 

Remarks:  (Include photo numbers here or on a separate sheet.) 
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US Army Corps of Engineers                      Eastern Mountains and Piedmont – Version 2.0 

SOIL                                                  Sampling Point:   

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth                    Matrix                                           Redox Features  
 (inches)           Color (moist)            %           Color (moist)             %         Type

1
       Loc

2
           Texture                             Remarks  

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          

                                                                                          
1
Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.            

2
Location:  PL=Pore Lining, M=Matrix. 

Hydric Soil Indicators:  Indicators for Problematic Hydric Soils
3
: 

       Histosol (A1)        Dark Surface (S7)        2 cm Muck (A10) (MLRA 147) 

       Histic Epipedon (A2)        Polyvalue Below Surface (S8) (MLRA 147, 148)        Coast Prairie Redox (A16) 

       Black Histic (A3)         Thin Dark Surface (S9) (MLRA 147, 148)            (MLRA 147, 148) 

       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Piedmont Floodplain Soils (F19) 

       Stratified Layers (A5)        Depleted Matrix (F3)            (MLRA 136, 147) 

       2 cm Muck (A10) (LRR N)        Redox Dark Surface (F6)        Very Shallow Dark Surface (TF12) 

       Depleted Below Dark Surface (A11)        Depleted Dark Surface (F7)        Other (Explain in Remarks) 

       Thick Dark Surface (A12)        Redox Depressions (F8)  

       Sandy Mucky Mineral (S1) (LRR N,        Iron-Manganese Masses (F12) (LRR N,  

           MLRA 147, 148)             MLRA 136)    

       Sandy Gleyed Matrix (S4)        Umbric Surface (F13) (MLRA 136, 122)    
3
Indicators of hydrophytic vegetation and 

       Sandy Redox (S5)        Piedmont Floodplain Soils (F19) (MLRA 148)      wetland hydrology must be present, 

       Stripped Matrix (S6)        Red Parent Material (F21) (MLRA 127, 147)      unless disturbed or problematic.  

Restrictive Layer (if observed): 

     Type:   

     Depth (inches):   

 

 

Hydric Soil Present?     Yes                 No   

Remarks: 
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Appendix I 
Approved FHWA Categorical Exclusion Forms 

 
 
 
 
 
 
 
 
 
 





Version 1.4, 8/16/05 
1

Part 2: All Projects 

Regulation/Question Response 

Coastal Zone Management Act (CZMA) 

1.  Is the project located in a CAMA county?  Yes 
 No 

2. Does the project involve ground-disturbing activities within a CAMA Area of 
Environmental Concern (AEC)? 

 Yes 
 No 
 N/A 

3. Has a CAMA permit been secured?  Yes 
 No 
 N/A 

4. Has NCDCM agreed that the project is consistent with the NC Coastal Management 
Program? 

 Yes 
 No 
 N/A 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)  

1. Is this a “full-delivery” project?  Yes 
 No 

2. Has the zoning/land use of the subject property and adjacent properties ever been 
designated as commercial or industrial? 

 Yes 
 No 
 N/A 

3. As a result of a limited Phase I Site Assessment, are there known or potential 
hazardous waste sites within or adjacent to the project area? 

 Yes 
 No 
 N/A 

4. As a result of a Phase I Site Assessment, are there known or potential hazardous 
waste sites within or adjacent to the project area? 

 Yes 
 No 
 N/A 

5. As a result of a Phase II Site Assessment, are there known or potential hazardous 
waste sites within the project area? 

 Yes 
 No 
 N/A 

6. Is there an approved hazardous mitigation plan?  Yes 
 No 
 N/A 

National Historic Preservation Act (Section 106) 

1. Are there properties listed on, or eligible for listing on, the National Register of 
Historic Places in the project area? 

 Yes 
 No 

2. Does the project affect such properties and does the SHPO/THPO concur?  Yes 
 No 
 N/A 

3. If the effects are adverse, have they been resolved?  Yes 
 No 
 N/A 

Uniform Relocation Assistance and Real Property Acquisition Policies Act (Uniform Act)

1. Is this a “full-delivery” project?  Yes 
 No 

2. Does the project require the acquisition of real estate?  Yes 
 No 
 N/A 

3. Was the property acquisition completed prior to the intent to use federal funds?  Yes 
 No 
 N/A 

4. Has the owner of the property been informed: 
* prior to making an offer that the agency does not have condemnation authority; and  
* what the fair market value is believed to be? 

 Yes 
 No 
 N/A 



Version 1.4, 8/16/05 
2

Part 3: Ground-Disturbing Activities 

Regulation/Question Response 

American Indian Religious Freedom Act (AIRFA)

1. Is the project located in a county claimed as “territory” by the Eastern Band of
Cherokee Indians?

 Yes 
 No 

2. Is the site of religious importance to American Indians?  Yes 
 No 
 N/A 

3. Is the project listed on, or eligible for listing on, the National Register of Historic
Places?

 Yes 
 No 
 N/A 

4. Have the effects of the project on this site been considered?  Yes 
 No 
 N/A 

Antiquities Act (AA) 

1. Is the project located on Federal lands?  Yes 
 No 

2. Will there be loss or destruction of historic or prehistoric ruins, monuments or objects
of antiquity?

 Yes 
 No 
 N/A 

3. Will a permit from the appropriate Federal agency be required?  Yes 
 No 
 N/A 

4. Has a permit been obtained?  Yes 
 No 
 N/A 

Archaeological Resources Protection Act (ARPA) 

1. Is the project located on federal or Indian lands (reservation)?  Yes 
 No 

2. Will there be a loss or destruction of archaeological resources?  Yes 
 No 
 N/A 

3. Will a permit from the appropriate Federal agency be required?  Yes 
 No 
 N/A 

4. Has a permit been obtained?  Yes 
 No 
 N/A 

Endangered Species Act (ESA)

1. Are federal Threatened and Endangered species and/or Designated Critical Habitat

listed for the county?

 Yes 
 No 

2. Is Designated Critical Habitat or suitable habitat present for listed species?
No Designated Critical Habitat is present for any of the federally listed Threatened and
Endangered species. Potential habitat for Michaux’s sumac is present in the vicinity of
the site and at the edge of the easement boundary; however, the site does not contain
the soils typically found for the species. A site survey was conducted on June 22, 2016.
No individuals were observed. The biological conclusion is No Effect.

 Yes 
 No 
 N/A 

3. Are T&E species present or is the project being conducted in Designated Critical
Habitat?

 Yes 
 No 
 N/A 

4. Is the project “likely to adversely affect” the specie and/or “likely to adversely modify”
Designated Critical Habitat?

 Yes 
 No 
 N/A 

5. Does the USFWS/NOAA-Fisheries concur in the effects determination?  Yes 
 No 
 N/A 

6. Has the USFWS/NOAA-Fisheries rendered a “jeopardy” determination?  Yes 
 No 
 N/A 
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Executive Order 13007 (Indian Sacred Sites) 

1. Is the project located on Federal lands that are within a county claimed as “territory” 
by the EBCI? 

 Yes 
 No 

2. Has the EBCI indicated that Indian sacred sites may be impacted by the proposed 
project? 

 Yes 
 No 
 N/A 

3. Have accommodations been made for access to and ceremonial use of Indian sacred 
sites? 

 Yes 
 No 
 N/A 

Farmland Protection Policy Act (FPPA) 

1. Will real estate be acquired?  Yes 
 No 

2. Has NRCS determined that the project contains prime, unique, statewide or locally 
important farmland? 

 Yes 
 No 
 N/A 

3. Has the completed Form AD-1006 been submitted to NRCS?  Yes 
 No 
 N/A 

Fish and Wildlife Coordination Act (FWCA) 

1. Will the project impound, divert, channel deepen, or otherwise control/modify any 
water body? 

 Yes 
 No 

2. Have the USFWS and the NCWRC been consulted?  Yes 
 No 
 N/A 

Land and Water Conservation Fund Act (Section 6(f)) 

1. Will the project require the conversion of such property to a use other than public, 
outdoor recreation? 

 Yes 
 No 

2. Has the NPS approved of the conversion?  Yes 
 No 
 N/A 

Magnuson-Stevens Fishery Conservation and Management Act (Essential Fish Habitat) 

1. Is the project located in an estuarine system?  Yes 
 No 

2. Is suitable habitat present for EFH-protected species?
 

 Yes 
 No 
 N/A 

3. Is sufficient design information available to make a determination of the effect of the 
project on EFH? 

 Yes 
 No 
 N/A 

4. Will the project adversely affect EFH?  Yes 
 No 
 N/A 

5. Has consultation with NOAA-Fisheries occurred?  Yes 
 No 
 N/A 

Migratory Bird Treaty Act (MBTA)

1. Does the USFWS have any recommendations with the project relative to the MBTA?  Yes 
 No 

2. Have the USFWS recommendations been incorporated?  Yes 
 No 
 N/A 

Wilderness Act 

1. Is the project in a Wilderness area?   Yes 
 No 

2. Has a special use permit and/or easement been obtained from the maintaining 
federal agency? 

 Yes 
 No 
 N/A 

  
 



 

          September 16, 2016 
 
Lindsay Crocker        
North Carolina Department of Environmental Quality 
Division of Mitigation Services 
1652 Mail Service Center 
Raleigh, NC 27699-1652 
 
Subject:  NCDMS stream mitigation project in Orange County DMS# 97083. 
 
Dear Ms. Crocker, 
 
Please find enclosed two hard copies of the Categorical Exclusion (CE) for the Lochill 
Farm Stream Mitigation Project in Orange County, North Carolina. The project site is 
located approximately five miles northeast of Hillsborough and four miles northwest of 
Durham, within North Carolina Department of Environmental Quality (NCDEQ) subbasin 
03020201 (previously categorized as subbasin 03-04-01) and the targeted local watershed 
03020201-030030 of the Neuse River Basin.  
  
The proposed project is a full-delivery effort for the NCDEQ Division of Mitigation 
Services (DMS) in response to RFP#: 16-006477. Project goals include the restoration, 
enhancement, and preservation of approximately 5,450 linear feet of stream for the purpose 
of obtaining stream mitigation credit in the Neuse River Basin. Based on preliminary 
mitigation plans and the interagency review team (IRT) review meeting, it is anticipated to 
include approximately 2,750 feet of Restoration, 1,075 feet of Enhancement I, 970 feet of 
Enhancement II, and 660 feet of Preservation. 
 
Based on information from the US Fish and Wildlife Service (USFWS) and the North 
Carolina Wildlife Resources Commission (NCWRC), the following federally listed species 
have been found in Orange County (see Table 1). As shown in the enclosed copies of letters 
to these agencies, the proposed project has been found to have no effect on any federally 
listed species. The USFWS raised concerns regarding the project’s possible sedimentation 
impacts to aquatic species. The USFWS recommended that: 
 

 All practicable measures be taken to avoid adverse impacts to aquatic species, 
including implementing directional boring methods and stringent sediment and 
erosion control measures 

 An erosion and sedimentation control plan be submitted to and approved by the 
North Carolina Division of Land Resources, Land Quality Section prior to 
construction.  

 Erosion and sedimentation controls be installed and maintained between the 
construction site and any nearby down-gradient surface waters. 

 Natural, vegetated buffers be maintained on all streams and creeks adjacent to the 
project site. 



 The NCWRC Guidance Memorandum to Address and Mitigate Secondary and 
Cumulative Impacts to Aquatic and Terrestrial Wildlife Resources and Water 
Quality 
(http://www.ncwildlife.org/portals/0/Conserving/documents/2002_GuidanceMemor
andumforSecondaryandCumulativeImpacts.pdf) will be considered in project 
development. 

 
NCWRC did not identify any specific concerns with the project area, but noted that several 
sensitive species exist downstream near the confluence of Buckwater Creek and the Eno 
River. None of these species is covered by the Endangered Species Act of 1973.  
 

Table 1. Federally Protected Species for Orange County. 
 

Scientific Name  Common Name 
Federal 
Status 

Habitat 
Present 

Biological 
Conclusion

Haliaeetus leucocephalus Bald Eagle  BGPA No  No Effect 

Alasmidonta heterodon Dwarf Wedgemussel Endangered No  No Effect 

Rhus michauxii Michaux’s Sumac Endangered Yes  No Effect 

Echinacea laevigata Smooth Coneflower Endangered No  No Effect 

E – Endangered; BGPA = Bald and Gold Eagle Protection Act 
 
Based on our review and field surveys, we have developed the following conclusions on the 
potential effects of this project on federally listed species: 
 
Haliaeetus leucocephalus (Bald eagle) 
Federal Status: Protected by the Bald and Golden Eagle Protection Act 
Animal Family: Accipitridae 

Adult bald eagles can be identified by their large white head and short white tail. The body 
plumage is dark-brown to chocolate-brown in color. In flight, bald eagles can be identified 
by their flat wing soar. Eagle nests are found in close proximity to water (within 0.5 mile) 
with a clear flight path to the water, in the largest living tree in an area, and having an open 
view of the surrounding land. 

Human disturbance can cause an eagle to abandon otherwise suitable habitat. The breeding 
season for the bald eagle begins in December or January. Fish are the major food source for 
bald eagles. Other sources include coots, herons, and wounded ducks. Food may be live or 
carrion. 

Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. A desktop-GIS assessment of the 
project study area on June 20, 2016 using Google Earth color aerials. No large water bodies 
were found within four miles of the project. Due to the distance to the nearest large body of 
water and minimal impact anticipated for this project, it has been determined that this 
project will not affect this species. Further, no large nests have been observed in the forest 
canopy during site walkovers conducted during the winter months. 



   
 
Alasmidonta heterodon (Dwarf wedgemussel)  
Federal Status: Endangered 
Animal Family: Unionidae 
The dwarf wedgemussel is a small freshwater mussel with a trapezoidal-shaped shell that is 
usually less than 1.7 inches in length and is brown to yellowish brown in color. It is 
historically known to exist from New Brunswick, Canada to North Carolina. Documented 
populations in North Carolina have occurred in Johnston, Wake, Orange, Nash, Wilson, 
Granville, Person, Vance, Franklin, and Warren counties. 

The dwarf wedgemussel inhabits creeks and rivers close to the banks, under overhangs, and 
around submerged logs. It is also known to live on firm substrate of sand, gravel, and 
muddy sand with a slow to moderate current and requires clean water that is well 
oxygenated and nearly silt free. Hosts for the dwarf wedgemussel larvae (glochidia) that 
have been identified include the tessellated darter (Etheostoma olmstedi), Johnny darter (E. 
nigrum), and mottled sculpin (Cottus bairdi). 
Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. The dwarf wedgemussel requires 
nearly silt-free waters. The existing mainstem of Finches Branch is deeply incised and has 
active streambank erosion, as do substantial portions of the other reaches at this site. Large 
portions of the project site lack adequate riparian buffers and are impacted by livestock 
intrusion. Off-site downstream conditions are similar, if not worse, with continued livestock 
access to a degraded channel. A field survey conducted on June 22, 2016 did not observe 
the presence of any mussels, nor evidence of mussels such as shells on stream banks, along 
either of the two primary intermittent streams, nor in any of their smaller spring-fed 
tributaries that make up the proposed project. Currently, the project reaches act as sources 
of sediment and nutrient water quality impairment to Buckwater Creek, the Eno River, and 
ultimately the Neuse River. As the project currently lacks the mussel’s preferred habitat, the 
construction of this project is anticipated to have no effect on the species. Post-construction, 
the restored stream will be stable and will exclude livestock from the channel. The resulting 
water quality improvements should actually serve to increase dwarf wedgemussel habitat.  
 
Rhus michauxii (Michaux’s sumac)        
Federal Status: Endangered 
Plant Family: Anacardiaceae 

Michaux's sumac is a rhizomatous, densely hairy shrub, with erect stems from 1-3 feet in 
height. The compound leaves contain evenly serrated, oblong to lanceolate, acuminate 
leaflets. Most plants are unisexual; however, more recent observations have revealed plants 
with both male and female flowers on one plant. The flowers are small, borne in a terminal, 
erect, dense cluster, and colored greenish yellow to white in color. Flowering usually occurs 
from June to July; and the fruit, a red drupe, is produced through the months of August to 
October. 



Michaux's sumac grows in sandy or rocky open woods in association with basic soils. 
Apparently, this plant survives best in areas where some form of disturbance has provided 
an open area. Several populations in North Carolina are on highway rights-of way, 
roadsides, or on the edges of artificially maintained clearings. The plant is also threatened 
by fire suppression activities, habitat destruction due to residential and industrial 
development and construction, and herbicides used for power line maintenance.  

Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. A geospatial analysis of habitat 
near the site was conducted on June 28, 2016, using the NC Gap Analysis Project (GAP) 
online tool. Potential Michaux's sumac habitat is located within the vicinity of the site and 
at the edge of the easement boundary, though the site does not contain the soils typically 
found for the species. Based on a site survey conducted on June 22, 2016, potential habitat 
for Michaux's sumac is present in open areas at the edges of the trees; however, no 
individuals were observed. The construction of this project is anticipated to have no effect 
on the species.  
 
Echinacea laevigata (Smooth Coneflower)        
Federal Status: Endangered 
Plant Family: Asteraceae  

Smooth coneflower is a perennial herb in the Aster family (Asteraceae) that grows up to 3.3 
feet (ft) tall from a vertical root stock. The large elliptical to broadly lanceolate basal leaves 
may reach 8 inches (in) in length and 3.0 in in width and taper into long petioles toward the 
base. They are smooth to slightly rough in texture. The stems are smooth, with few leaves. 
The mid-stem leaves are smaller than the basal leaves and have shorter petioles. Flower 
heads are usually solitary. The rays of the flowers (petal-like structures) are light pink to 
purplish in color, usually drooping, and 2 – 3.2 in long. Flowering occurs from late May 
through mid July and fruits develop from late June to September. The fruiting structures 
often persist through the fall.  

Smooth coneflower is typically found in open woods, glades, cedar barrens, roadsides, 
clearcuts, dry limestone bluffs, and power line rights-of-way, usually on magnesium and 
calcium rich soils associated with amphibolite, dolomite or limestone (in Virginia), gabbro 
(in North Carolina and Virginia), diabase (in North Carolina and South Carolina), and 
marble (in South Carolina and Georgia). Smooth coneflower occurs in plant communities 
that have been described as xeric hardpan forests, diabase glades, or dolomite woodlands. 
Optimal sites are characterized by abundant sunlight and little competition in the 
herbaceous layer. Many of the herbs associated with smooth coneflower are also sun-loving 
species that depend on periodic disturbances to reduce the shade and competition of woody 
plants. 

Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. The species was historically 
found in Orange County, but there are no known current occurrences. A survey of potential 
habitat for the species was conducted on June 22, 2016 during the blooming window for the 



species. Neither individuals nor the appropriate habitat were encountered during the survey. 
The site does not contain the typical soils or underlying geology commonly associated with 
the species, nor were the dominant site conditions conducive to its occurrence with a dense 
vegetative understory on wet floodplains beneath a heavily shaded canopy. The open areas 
beside the horse pasture along the forest edge were especially closely inspected for the 
species but none were discovered. The construction of this project is anticipated to have no 
effect on the species.  
 
The enclosed documentation also covers correspondence with the North Carolina Historic 
Preservation Office (NC-HPO) and the Natural Resources Conservation Service (NRCS). 
 
This project would be considered a “Ground-Disturbing Activity” and the entire CE 
“checklist” has been completed. Please note that only one set of figures is included in the 
submittal; identical figures were sent to: USFWS, NCWRC, NC-HPO, and NRCS. The 
actions associated with the construction of the referenced project have been determined not 
to individually or cumulatively have a significant effect on the environment. Submission of 
this CE document fulfills the environmental documentation requirements mandated under 
the National Environmental Policy Act (NEPA; 40 CFR Parts 1500-1508). If you have any 
questions, please feel free to contact me at 919-481-5721 or via email at 
emaly.simone@mbakerintl.com. 
 
Sincerely, 
 
 
 
Emaly Simone  
Michael Baker Engineering, Inc.     
8000 Regency Parkway, Suite 200     
Cary, NC  27518 
Phone: (919) 481-5721  
Email: emaly.simone@mbakerintl.com 



  
 
Gary Jordan         June 29, 2016 
US Fish and Wildlife Service 
Raleigh Field Office  
P.O. Box 33726  
Raleigh, NC  27636 

Subject:  NC Division of Mitigation Services (DMS) stream and wetland mitigation project 
in Orange County 

Dear Mr. Jordan, 

The purpose of this letter is to request review and comment on any possible issues that 
might emerge with respect to fish and wildlife issues associated with a potential wetland and 
stream restoration project on the attached site (USGS site maps with approximate property 
lines and areas of potential ground disturbance are enclosed). 

The Lochill Farm site has been identified for the purpose of providing in-kind mitigation for 
unavoidable stream channel and/or wetland impacts.  The existing stream reaches (Finches 
Branch and UTs to Finches Branch) and riparian wetlands at the site have been significantly 
impacted by past and present use as a horse farm, historic logging activity, and agricultural 
use for both row-crops and pasture for cattle and sheep. 

We have already obtained an updated species list for Orange County from your web site 
(http://www.fws.gov/raleigh/species/cntylist/orange.html).  The listed species are shown 
below.   

Scientific Name Common Name Federal Status 
Haliaeetus leucocephalus Bald Eagle Bald and Gold Eagle 

Protection Act (BGPA) 
Alasmidonta heterodon Dwarf Wedgemussel Endangered 
Rhus michauxii Michaux’s Sumac Endangered 
Echinacea laevigata Smooth Coneflower Endangered 
 
Based on our review and field surveys, we have developed the following conclusions on the 
potential effects of this project on federally listed species: 

Haliaeetus leucocephalus (Bald eagle) 
Federal Status: Protected by the Bald and Golden Eagle Protection Act 
Animal Family: Accipitridae 

Adult bald eagles can be identified by their large white head and short white tail. The body 
plumage is dark-brown to chocolate-brown in color.  In flight, bald eagles can be identified 
by their flat wing soar.  Eagle nests are found in close proximity to water (within 0.5 mile) 
with a clear flight path to the water, in the largest living tree in an area, and having an open 
view of the surrounding land. 

Human disturbance can cause an eagle to abandon otherwise suitable habitat.  The breeding 
season for the bald eagle begins in December or January.  Fish are the major food source for 
bald eagles.   Other sources include coots, herons, and wounded ducks.  Food may be live or 
carrion. 



Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. A desktop-GIS assessment of the 
project study area on June 20, 2016 using Google Earth color aerials.  No large water bodies 
were found within four miles of the project.  Due to the distance to the nearest large body of 
water and minimal impact anticipated for this project, it has been determined that this 
project will not affect this species.  Further, no large nests have been observed in the forest 
canopy during site walkovers conducted during the winter months. 

 

Alasmidonta heterodon (Dwarf wedgemussel)  
Federal Status: Endangered 
Animal Family: Unionidae 
The dwarf wedgemussel is a small freshwater mussel with a trapezoidal-shaped shell that is 
usually less than 1.7 inches in length and is brown to yellowish brown in color.  It is 
historically known to exist from New Brunswick, Canada to North Carolina.  Documented 
populations in N.C. have occurred in Johnston, Wake, Orange, Nash, Wilson, Granville, 
Person, Vance, Franklin, and Warren counties. 

The dwarf wedgemussel inhabits creeks and rivers close to the banks, under overhangs, and 
around submerged logs.  It is also known to live on firm substrate of sand, gravel, and 
muddy sand with a slow to moderate current and requires clean water that is well 
oxygenated and nearly silt free.  Hosts for the dwarf wedgemussel larvae (glochidia) that 
have been identified include the tessellated darter (Etheostoma olmstedi), Johnny darter (E. 
nigrum), and mottled sculpin (Cottus bairdi). 
Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. The dwarf wedgemussel requires 
nearly silt-free waters. The existing mainstem of Finches Branch is deeply incised and has 
active streambank erosion, as do substantial portions of the other reaches at this site. Large 
portions of the project site lack adequate riparian buffers and are impacted by livestock 
intrusion. Off-site downstream conditions are similar, if not worse, with continued livestock 
access to a degraded channel.  A field survey conducted on June 22, 2016 did not observe 
any mussels, nor evidence of mussels such as shells on stream banks, present along either of 
the two primary intermittent streams, nor in any of their smaller spring-fed tributaries that 
make up the proposed project.  Currently, the project reaches act as sources of sediment and 
nutrient water quality impairment to Buckwater Creek, the Eno River, and ultimately the 
Neuse River. As the project currently lacks the mussel’s preferred habitat, the construction 
of this project is anticipated to have no effect on the species.  Post-construction, the restored 
stream will be stable and will exclude livestock from the channel.  The resulting water 
quality improvements should actually serve to increase dwarf wedgemussel habitat.  

 
Rhus michauxii (Michaux’s sumac)        
Federal Status: Endangered 
Plant Family: Anacardiaceae 



Michaux's sumac is a rhizomatous, densely hairy shrub, with erect stems from 1-3 feet in 
height. The compound leaves contain evenly serrated, oblong to lanceolate, acuminate 
leaflets. Most plants are unisexual; however, more recent observations have revealed plants 
with both male and female flowers on one plant. The flowers are small, borne in a terminal, 
erect, dense cluster, and colored greenish yellow to white in color. Flowering usually occurs 
from June to July; and the fruit, a red drupe, is produced through the months of August to 
October. 

Michaux's sumac grows in sandy or rocky open woods in association with basic soils. 
Apparently, this plant survives best in areas where some form of disturbance has provided 
an open area. Several populations in North Carolina are on highway rights-of way, 
roadsides, or on the edges of artificially maintained clearings. The plant is also threatened 
by fire suppression activities, habitat destruction due to residential and industrial 
development and construction, and herbicides used for power line maintenance.  

Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. A geospatial analysis of habitat 
near the site was conducted on June 28, 2016, using the NCGAP online tool.  Potential 
Michaux's sumac habitat is located within the vicinity of the site and at the edge of the 
easement boundary, though the site does not contain the soils typically found for the species.  
Based on a site survey conducted on June 22, 2016, potential habitat for Michaux's sumac is 
present in open areas at the edges of the trees; however, no individuals were observed. The 
construction of this project is anticipated to have no effect on the species.  

 

Echinacea laevigata (Smooth Coneflower)        
Federal Status: Endangered 
Plant Family: Asteraceae  

Smooth coneflower is a perennial herb in the Aster family (Asteraceae) that grows up to 3.3 
feet (ft) tall from a vertical root stock. The large elliptical to broadly lanceolate basal leaves 
may reach 8 inches (in) in length and 3.0 in in width and taper into long petioles toward the 
base. They are smooth to slightly rough in texture. The stems are smooth, with few leaves. 
The mid-stem leaves are smaller than the basal leaves and have shorter petioles. Flower 
heads are usually solitary. The rays of the flowers (petal-like structures) are light pink to 
purplish in color, usually drooping, and 2 – 3.2 in long. Flowering occurs from late May 
through mid July and fruits develop from late June to September. The fruiting structures 
often persist through the fall.  

Smooth coneflower is typically found in open woods, glades, cedar barrens, roadsides, 
clearcuts, dry limestone bluffs, and power line rights-of-way, usually on magnesium and 
calcium rich soils associated with amphibolite, dolomite or limestone (in Virginia), gabbro 
(in North Carolina and Virginia), diabase (in North Carolina and South Carolina), and 
marble (in South Carolina and Georgia). Smooth coneflower occurs in plant communities 
that have been described as xeric hardpan forests, diabase glades, or dolomite woodlands. 
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous 
layer. Many of the herbs associated with smooth coneflower are also sun-loving species that 
depend on periodic disturbances to reduce the shade and competition of woody plants. 



Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. The species was historically found 
in Orange County, but there are no known current occurrences.  A survey of potential 
habitat for the species was conducted on June 22, 2016 during the blooming window for the 
species.  Neither individuals nor the appropriate habitat were encountered during the survey. 
The site does not contain the typical soils or underlying geology commonly associated with 
the species, nor were the dominant site conditions conducive to its occurrence with a dense 
vegetative understory on wet floodplains beneath a heavily shaded canopy.  The open areas 
beside horse pasture along the forest edge were especially closely inspected for the species 
but none were discovered.  The construction of this project is anticipated to have no effect 
on the species.  
 

Please provide comments on any possible issues that might emerge with respect to 
endangered species, migratory birds or other trust resources from the construction of a 
wetland and/or stream restoration project on the subject property.  A USGS map showing 
the approximate property lines and areas of potential ground disturbance is enclosed. 

If we have not heard from you in 30 days we will assume that our species list and 
conclusions are correct, that you do not have any comments regarding associated laws, and 
that you do not have any information relevant to this project at the current time. 

We thank you in advance for your timely response and cooperation.  Please feel free to 
contact us with any questions that you may have concerning the extent of site disturbance 
associated with this project. 

Sincerely, 

 
 
Emaly Simone 
Michael Baker Engineering, Inc.    Phone: (919) 481-5721 
8000 Regency Parkway, Suite 600   Email: emaly.simone@mbakerintl.com  
Cary, NC  27518 
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Travis Wilson         June 29, 2016 
NC Wildlife Resources Commission 
1718 Hwy 56 West 
Creedmoor, NC  27522 

Subject:  NC Division of Mitigation Services (DMS) stream and wetland mitigation project 
in Orange County 

Dear Mr. Wilson, 

The purpose of this letter is to request review and comment on any possible issues that 
might emerge with respect to fish and wildlife issues associated with a potential wetland and 
stream restoration project on the attached site (USGS site maps with approximate property 
lines and areas of potential ground disturbance are enclosed). 

The Lochill Farm site has been identified for the purpose of providing in-kind mitigation for 
unavoidable stream channel and/or wetland impacts.  The existing stream reaches (Finches 
Branch and UTs to Finches Branch) and riparian wetlands at the site have been significantly 
impacted by past and present use as a horse farm, historic logging activity, and agricultural 
use for both row-crops and pasture for cattle and sheep. 

We have already obtained an updated species list for Orange County from your web site 
(http://www.fws.gov/raleigh/species/cntylist/orange.html).  The listed species are shown 
below.   

Scientific Name Common Name Federal Status 
Haliaeetus leucocephalus Bald Eagle Bald and Gold Eagle 

Protection Act (BGPA) 
Alasmidonta heterodon Dwarf Wedgemussel Endangered 
Rhus michauxii Michaux’s Sumac Endangered 
Echinacea laevigata Smooth Coneflower Endangered 
 
Based on our review and field surveys, we have developed the following conclusions on the 
potential effects of this project on federally listed species: 

Haliaeetus leucocephalus (Bald eagle) 
Federal Status: Protected by the Bald and Golden Eagle Protection Act 
Animal Family: Accipitridae 

Adult bald eagles can be identified by their large white head and short white tail. The body 
plumage is dark-brown to chocolate-brown in color.  In flight, bald eagles can be identified 
by their flat wing soar.  Eagle nests are found in close proximity to water (within 0.5 mile) 
with a clear flight path to the water, in the largest living tree in an area, and having an open 
view of the surrounding land. 

Human disturbance can cause an eagle to abandon otherwise suitable habitat.  The breeding 
season for the bald eagle begins in December or January.  Fish are the major food source for 
bald eagles.   Other sources include coots, herons, and wounded ducks.  Food may be live or 
carrion. 

Biological Conclusion: No Effect 



Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. A desktop-GIS assessment of the 
project study area on June 20, 2016 using Google Earth color aerials.  No large water bodies 
were found within four miles of the project.  Due to the distance to the nearest large body of 
water and minimal impact anticipated for this project, it has been determined that this 
project will not affect this species.  Further, no large nests have been observed in the forest 
canopy during site walkovers conducted during the winter months. 

 

Alasmidonta heterodon (Dwarf wedgemussel)  
Federal Status: Endangered 
Animal Family: Unionidae 
The dwarf wedgemussel is a small freshwater mussel with a trapezoidal-shaped shell that is 
usually less than 1.7 inches in length and is brown to yellowish brown in color.  It is 
historically known to exist from New Brunswick, Canada to North Carolina.  Documented 
populations in N.C. have occurred in Johnston, Wake, Orange, Nash, Wilson, Granville, 
Person, Vance, Franklin, and Warren counties. 

The dwarf wedgemussel inhabits creeks and rivers close to the banks, under overhangs, and 
around submerged logs.  It is also known to live on firm substrate of sand, gravel, and 
muddy sand with a slow to moderate current and requires clean water that is well 
oxygenated and nearly silt free.  Hosts for the dwarf wedgemussel larvae (glochidia) that 
have been identified include the tessellated darter (Etheostoma olmstedi), Johnny darter (E. 
nigrum), and mottled sculpin (Cottus bairdi). 
Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. The dwarf wedgemussel requires 
nearly silt-free waters. The existing mainstem of Finches Branch is deeply incised and has 
active streambank erosion, as do substantial portions of the other reaches at this site. Large 
portions of the project site lack adequate riparian buffers and are impacted by livestock 
intrusion. Off-site downstream conditions are similar, if not worse, with continued livestock 
access to a degraded channel.  A field survey conducted on June 22, 2016 did not observe 
any mussels, nor evidence of mussels such as shells on stream banks, present along either of 
the two primary intermittent streams, nor in any of their smaller spring-fed tributaries that 
make up the proposed project.  Currently, the project reaches act as sources of sediment and 
nutrient water quality impairment to Buckwater Creek, the Eno River, and ultimately the 
Neuse River. As the project currently lacks the mussel’s preferred habitat, the construction 
of this project is anticipated to have no effect on the species.  Post-construction, the restored 
stream will be stable and will exclude livestock from the channel.  The resulting water 
quality improvements should actually serve to increase dwarf wedgemussel habitat.  

 
Rhus michauxii (Michaux’s sumac)        
Federal Status: Endangered 
Plant Family: Anacardiaceae 

Michaux's sumac is a rhizomatous, densely hairy shrub, with erect stems from 1-3 feet in 
height. The compound leaves contain evenly serrated, oblong to lanceolate, acuminate 



leaflets. Most plants are unisexual; however, more recent observations have revealed plants 
with both male and female flowers on one plant. The flowers are small, borne in a terminal, 
erect, dense cluster, and colored greenish yellow to white in color. Flowering usually occurs 
from June to July; and the fruit, a red drupe, is produced through the months of August to 
October. 

Michaux's sumac grows in sandy or rocky open woods in association with basic soils. 
Apparently, this plant survives best in areas where some form of disturbance has provided 
an open area. Several populations in North Carolina are on highway rights-of way, 
roadsides, or on the edges of artificially maintained clearings. The plant is also threatened 
by fire suppression activities, habitat destruction due to residential and industrial 
development and construction, and herbicides used for power line maintenance.  

Biological Conclusion: No Effect 
Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. A geospatial analysis of habitat 
near the site was conducted on June 28, 2016, using the NCGAP online tool.  Potential 
Michaux's sumac habitat is located within the vicinity of the site and at the edge of the 
easement boundary, though the site does not contain the soils typically found for the species.  
Based on a site survey conducted on June 22, 2016, potential habitat for Michaux's sumac is 
present in open areas at the edges of the trees; however, no individuals were observed. The 
construction of this project is anticipated to have no effect on the species.  

 

Echinacea laevigata (Smooth Coneflower)        
Federal Status: Endangered 
Plant Family: Asteraceae  

Smooth coneflower is a perennial herb in the Aster family (Asteraceae) that grows up to 3.3 
feet (ft) tall from a vertical root stock. The large elliptical to broadly lanceolate basal leaves 
may reach 8 inches (in) in length and 3.0 in in width and taper into long petioles toward the 
base. They are smooth to slightly rough in texture. The stems are smooth, with few leaves. 
The mid-stem leaves are smaller than the basal leaves and have shorter petioles. Flower 
heads are usually solitary. The rays of the flowers (petal-like structures) are light pink to 
purplish in color, usually drooping, and 2 – 3.2 in long. Flowering occurs from late May 
through mid July and fruits develop from late June to September. The fruiting structures 
often persist through the fall.  

Smooth coneflower is typically found in open woods, glades, cedar barrens, roadsides, 
clearcuts, dry limestone bluffs, and power line rights-of-way, usually on magnesium and 
calcium rich soils associated with amphibolite, dolomite or limestone (in Virginia), gabbro 
(in North Carolina and Virginia), diabase (in North Carolina and South Carolina), and 
marble (in South Carolina and Georgia). Smooth coneflower occurs in plant communities 
that have been described as xeric hardpan forests, diabase glades, or dolomite woodlands. 
Optimal sites are characterized by abundant sunlight and little competition in the herbaceous 
layer. Many of the herbs associated with smooth coneflower are also sun-loving species that 
depend on periodic disturbances to reduce the shade and competition of woody plants. 

Biological Conclusion: No Effect 



Based on a search of the Natural Heritage database (June 20, 2016), no populations of the 
species are listed within 2 miles of the project study area. The species was historically found 
in Orange County, but there are no known current occurrences.  A survey of potential 
habitat for the species was conducted on June 22, 2016 during the blooming window for the 
species.  Neither individuals nor the appropriate habitat were encountered during the survey. 
The site does not contain the typical soils or underlying geology commonly associated with 
the species, nor were the dominant site conditions conducive to its occurrence with a dense 
vegetative understory on wet floodplains beneath a heavily shaded canopy.  The open areas 
beside horse pasture along the forest edge were especially closely inspected for the species 
but none were discovered.  The construction of this project is anticipated to have no effect 
on the species.  
 

Please provide comments on any possible issues that might emerge with respect to 
endangered species, migratory birds or other trust resources from the construction of a 
wetland and/or stream restoration project on the subject property.  A USGS map showing 
the approximate property lines and areas of potential ground disturbance is enclosed. 

If we have not heard from you in 30 days we will assume that our species list and 
conclusions are correct, that you do not have any comments regarding associated laws, and 
that you do not have any information relevant to this project at the current time. 

We thank you in advance for your timely response and cooperation.  Please feel free to 
contact us with any questions that you may have concerning the extent of site disturbance 
associated with this project. 

Sincerely, 

 
 
Emaly Simone 
Michael Baker Engineering, Inc.    Phone: (919) 481-5721 
8000 Regency Parkway, Suite 600   Email: emaly.simone@mbakerintl.com  
Cary, NC  27518 
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Simone, Emaly

From: Wilson, Travis W. <travis.wilson@ncwildlife.org>
Sent: Wednesday, June 29, 2016 2:45 PM
To: Simone, Emaly
Cc: King, Scott
Subject: RE: NC DMS Stream and Wetland Mitigation Project in Orange County - Lochill Farm

I have reviewed the project area.  Finches Branch and UT Finches Branch are tributaries of Buckwater Creek that is a 
tributary of the Eno River.  Our records do not identify any specific concerns within the project area. There are sensitive 
aquatic species in the Eno River at the confluence with Buckwater and it is feasible for those species to be present in the 
lower reaches of Buckwater Creek.  Those species include:  
 

Triangle floater (Alasmidonta undulata: state T)         
Atlantic pigtoe (Fusconaia masoni: state E, FSC)                  
Eastern lampmussel (Lampsilis radiata: state T)                       
Creeper (Strophitus undulatus: state T)                        
Notched rainbow (Villosa constricta: state SC)                       
Roanoke bass (Ambloplites cavifrons: state SR, FSC)                        
Yellow lampmussel (Lampsilis cariosa: state E, FSC) 
 
 
 

From: Simone, Emaly [mailto:Emaly.Simone@mbakerintl.com]  
Sent: Wednesday, June 29, 2016 12:55 PM 
To: Wilson, Travis W. <travis.wilson@ncwildlife.org> 
Cc: King, Scott <Scott.King@mbakerintl.com> 
Subject: NC DMS Stream and Wetland Mitigation Project in Orange County ‐ Lochill Farm 
 
Hi, Travis,  
 
Attached please find a request to review fish and wildlife impacts associated with a stream and wetland mitigation 
project in Orange County. 
 
Thanks,  
 
Emaly 
 
Emaly Simone | Environmental Specialist | Michael Baker International 
8000 Regency Parkway, Suite 600 | Cary, NC | [O] 919‐481‐5721 
emaly.simone@mbakerintl.com | www.mbakerintl.com 

 
 

 



 Michael Baker Engineering, Inc. 
8000 Regency Parkway, Suite 600, Cary, NC 

Office 919.463.5488, Fax 919.463.5490 

May 11, 2016 
 
Ms. Renee Gledhill-Earley 
State Historic Preservation Office 
4617 Mail Service Center 
Raleigh, NC 27699-4617 
 
RE: Coordination Request 

North Carolina Division of Mitigation Services  
Lochill Farm Stream Mitigation Project 
Orange County, North Carolina 
Catalogue Unit No. 03020201 

 
Dear Ms. Gledhill-Earley, 
 
Michael Baker Engineering, Inc., (Michael Baker) has been contracted by the North 
Carolina Division of Mitigation Services (NCDMS) to conduct stream and wetland 
restoration/enhancement activities for the above-referenced project. We request that your 
office review the attached documentation and comment on any possible issues with 
respect to archaeological or cultural resources associated the proposed stream and 
wetland restoration/enhancement project. 
 
The project area is located in Orange County, NC, approximately five miles northeast of 
Hillsborough and four miles northwest of Durham (see enclosed vicinity map). The 
project is located on the Northwest Durham, North Carolina 7.5-minute topographic map 
from the United States Geological Survey (USGS). The northern terminus of the project 
site is located at latitude 36o 52’ 92”N and longitude 78o 59’ 16”W and the southern 
terminus is located at latitude 36o 06’ 44”N and longitude 78o 59’ 48”W. Enclosed please 
find a map showing the project location on a USGS quadrangle map. The site is located 
off St. Mary’s Road near its intersection with Pleasant Green Road. 
 
The project will involve the restoration, enhancement, or preservation of stream, wetland, 
and riparian buffer functions along Finches Branch and unnamed tributaries (UTs) to 
Finches Branch. Segments of these reaches have been identified as incised, eroding, and 
no longer connected to their floodplains. In total, 5,500 linear feet of stream have been 
identified for preservation, enhancement, or restoration. The conservation easement and 
proposed disturbance limits extends at least 50 feet from the existing top of bank, and 
includes several riparian wetland areas. The enclosed proposed mitigation features map 
displays the areas proposed for restoration/enhancement. 
 
The area surrounding the project includes the Gosling House (OR0652), which is on the 
Study List for the National Register of Historic Places (NRHP). The boundary for the 
Saint Mary’s Road Rural Historical District (OR1456) is located across Schley Road 
from the southern terminus of the project (see enclosed map generated using the 
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HPOWEB GIS Service). On-site investigations and discussions with landowners have not 
revealed any potential cultural resources within the proposed easement areas. The project 
is consistent with maintaining the rural, agricultural feel of the site. No existing structures 
are located with the areas proposed for restoration or enhancement. Furthermore, no 
architectural structures or archeological artifacts have been observed or noted during 
preliminary surveys of the site for restoration purposes. In addition, the majority of the 
site has historically been disturbed due to past and current management for horse grazing 
and rearing.  
 
We ask that you review this site based on the attached information to determine the 
presence of any historic properties. Please feel free to contact us if you have any 
questions regarding this project or the extent of proposed disturbance. I can be reached at 
919-481-5721.  
 
Sincerely, 
 
 
 
Emaly Simone 
 
cc:  Lindsay Crocker, NCDMS 
 Scott King, Michael Baker 
 
Enclosures 
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North Carolina Department of Natural and Cultural Resources 
State Historic Preservation Office 

Ramona M. Bartos, Administrator 
Governor Pat McCrory                             Office of Archives and History  
Secretary Susan Kluttz                          Deputy Secretary Kevin Cherry 

                                                                              
Location: 109 East Jones Street, Raleigh NC 27601     Mailing Address: 4617 Mail Service Center, Raleigh NC 27699-4617   Telephone/Fax: (919) 807-6570/807-6599 

 

 
 
July 8, 2016 
 
Emaly Simone 
Michael Baker International 
8000 Regency Parkway, Suite 600 
Cary, NC  27518 
 
Re: Lochill Farm Stream Mitigation Project, Catalogue Unit 03020201, Orange County, ER 16-0829 

Dear Ms. Simone: 

Thank you for your letter of May 11, 2016, concerning the above project.  We apologize for the delay in 
our response. 

We have conducted a review of the project and are aware of no historic resources which would be affected 
by the project. Therefore, we have no comment on the project as proposed. 
 
The above comments are made pursuant to Section 106 of the National Historic Preservation Act and the 
Advisory Council on Historic Preservation’s Regulations for Compliance with Section 106 codified at 36 
CFR Part 800. 
 
Thank you for your cooperation and consideration. If you have questions concerning the above comment, 
contact Renee Gledhill-Earley, environmental review coordinator, at 919-807-6579 or 
environmental.review@ncdcr.gov. In all future communication concerning this project, please cite the 
above referenced tracking number. 

Sincerely, 
 
 
 
Ramona M. Bartos 
 
 

mailto:environmental.review@ncdcr.gov


 

 

Mr. Richard Brooks      June 14, 2016 
Resource Soil Scientist 
2736 NC Hwy 210 
Smithfield, NC 27577 

Subject:  Prime and Important Farmland Soils RE: NCDMS Project, Lochill Farm 
Stream Restoration Site, Orange County, NC 

Dear Mr. Brooks: 

Enclosed please find a draft copy of the Farmland Conversion Impact Rating form (AD-
1006) and associated mapping for the subject site.  The site is located on Pleasant Green 
Rd. near St. Mary’s St. in Orange County, northeast of the Hillsborough, as shown in 
Figures 1 and 2. This stream restoration site proposes to restore Finches Branch and 
unnamed tributaries (UTs) to Finches Branch. Figure 3 is a map of the soils encountered 
at the project site.  Additional information about these soils is provided in the table 
below. 

Soil 
Code 

Soil Description Acres Soil Designation 

Ch Chewacla loam, 0 to 2 percent slopes, 
frequently flooded 

9.2 Prime 

GeB Georgeville silt loam, 2 to 6 percent slopes 1.2 Prime 
GeC Georgeville silt loam, 6 to 10 percent 

slopes 
0.3 Farmland of statewide importance 

HwC Lloyd clay loam, 6 to 10 percent slopes 1.3 Farmland of statewide importance 
TaD Tarrus silt loam, 8 to 15 percent slopes 0.7 Farmland of statewide importance 
TaE Tarrus silt loam, 15 to 25 percent slopes 3.3  
Total Acreage 15.8  
Total Prime Farmland Acreage 10.4 Prime 
Total Acreage of Farmland of Statewide 
Importance 

2.3 Farmland of statewide importance 

We appreciate your assistance with the project.  I would be glad to provide a hard copy of 
the final information if it would be better for you.  If you have any questions, please feel 
free to contact me at emaly.simone@mbakerintl.com or by phone at (919) 481-5721.  
Thank you again for your assistance in this matter. 

Sincerely, 
 
 
Emaly N. Simone 
Baker Engineering, NY, Inc. 
8000 Regency Parkway, Suite 600 
Cary, NC 27518 
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August 18, 2016

Emaly Simone
Environmental Specialist
Michael Baker International
8000 Regency Parkway, Suite 600
Cary, NC 

Dear Ms Simone:

Thank you for your letter dated on August 3, 2016, Subject: Request for 
Comments – NCDMS Project, Lochill Farm Stream Restoration Site; Orange 
County, NC. The following guidance is provided for your information.

Projects are subject to the Farmland Protection Policy Act (FPPA) requirements 
if they may irreversibly convert farmland (directly or indirectly) to non-
agricultural use and are completed by a federal agency or with assistance from a 
federal agency.  Farmland means prime or unique farmlands as defined in section 
1540(c)(1) of the FPPA or farmland that is determined by the appropriate state or 
unit of local government agency or agencies with concurrence of the Secretary of 
Agriculture to be farmland of statewide local importance.

For the purpose of FPPA, farmland includes prime farmland, unique farmland, 
and land of statewide or local importance.  Farmland subject to FPPA 
requirements does not have to be currently used for cropland.  It can be 
forestland, pastureland, cropland, or other land, but not water or urban built-up
land.

Farmland does not include land already in or committed to urban development 
or water storage.  Farmland already in urban development or water storage 
includes all such land with a density of 30 structures per 40-acre area.  Farmland 
already in urban development also includes lands identified as urbanized area
(UA) on the Census Bureau Map, or as urban area mapped with a tint overprint
on the United States Geological Survey (USGS) topographical maps, or as 
urban-built-up on the United States Department of Agriculture (USDA)
Important Farmland Maps.

The area in question meets one or more of the above criteria for Farmland. 
Farmland area will be affected or converted. Enclosed is the Farmland 
Conversion Impact Rating form AD1006 with PARTS II, IV and V completed by 
NRCS. The corresponding agency will need to complete the evaluation, 
according to the Code of Federal Regulation 7CFR 658, Farmland Protection 
Policy Act. 

Natural Resources

Conservation Service

North Carolina

State Office

4407 Bland Road

Suite 117

Raleigh, NC 27609

Voice 919-873-2171

Fax 844-325-6833



Ms. Simmone
Page 2

If you have any questions, please contact Milton Cortes, Assistant State Soil Scientist at 
919-873-2171 or by email: milton.cortes@nc.usda.gov.

Again, thank you for inquiry.  If we can be of further assistance, please do not hesitate to 
contact us.

Sincerely,

Milton Cortes
Assistant State Soil Scientist

cc:
Kent Clary, State Soil Scientist, NRCS, Raleigh, NC
Scott King, LSS, PWS, Environmental Specialist, Michael Baker International, Cary NC

MILTON CORTES
Digitally signed by MILTON CORTES 
DN: c=US, o=U.S. Government, ou=Department 
of Agriculture, cn=MILTON CORTES, 
0.9.2342.19200300.100.1.1=12001000080173 
Date: 2016.08.18 10:38:59 -04'00'



U.S. Department of Agriculture 

FARMLAND CONVERSION IMPACT RATING 
PART I (To be completed by Federal Agency)      Date Of Land Evaluation Request      

Name of Project      Federal Agency Involved      

Proposed Land Use      County and State      

PART II (To be completed by NRCS)      Date Request Received By 
NRCS                    

Person Completing Form: 

   Does the site contain Prime, Unique, Statewide or Local Important Farmland? 

   (If no, the FPPA does not apply - do not complete additional parts of this form) 

  YES      NO 
             

Acres Irrigated 
      

Average Farm Size 

      

   Major Crop(s) 

      

Farmable Land In Govt. Jurisdiction 

Acres:                %       

Amount of Farmland As Defined in FPPA 

Acres:               %      

Name of Land Evaluation System Used 

      

Name of State or Local Site Assessment System 

      

Date Land Evaluation Returned by NRCS 

      

Alternative Site Rating PART III (To be completed by Federal Agency) 
Site A Site B Site C Site D 

   A. Total Acres To Be Converted Directly                         

   B. Total Acres To Be Converted Indirectly                         

   C. Total Acres In Site                         

PART IV (To be completed by NRCS)  Land Evaluation Information     

   A. Total Acres Prime And Unique Farmland                         

   B. Total Acres Statewide Important or Local Important Farmland                         

   C. Percentage Of Farmland in County Or Local Govt. Unit To Be Converted                         

   D. Percentage Of Farmland in Govt. Jurisdiction With Same Or Higher Relative Value                         

PART V (To be completed by NRCS)  Land Evaluation Criterion 
              Relative Value of Farmland To Be Converted (Scale of 0 to 100 Points) 

                        

PART VI (To be completed by Federal Agency)   Site Assessment Criteria 
(Criteria are explained in 7 CFR 658.5 b. For Corridor project use form NRCS-CPA-106) 

Maximum
Points 

Site A Site B Site C Site D 

   1.  Area In Non-urban Use  (15)                         

   2.  Perimeter In Non-urban Use  (10)                         

   3.  Percent Of Site Being Farmed  (20)                         

   4.  Protection Provided By State and Local Government  (20)                         

   5.  Distance From Urban Built-up Area  (15)                         

   6.  Distance To Urban Support Services  (15)                         

   7.  Size Of Present Farm Unit Compared To Average  (10)                         

   8.  Creation Of Non-farmable Farmland  (10)                         

   9.  Availability Of Farm Support Services  (5)                         

   10. On-Farm Investments  (20)                         

   11. Effects Of Conversion On Farm Support Services  (10)                         

   12. Compatibility With Existing Agricultural Use  (10)                         

   TOTAL SITE ASSESSMENT POINTS 160                         

PART VII (To be completed by Federal Agency)      

   Relative Value Of Farmland (From Part V) 100                         

   Total Site Assessment (From Part VI above or local site assessment) 160                         

   TOTAL POINTS (Total of above 2 lines) 260                         

 

Site Selected:       

 

Date Of Selection       

Was A Local Site Assessment Used? 

              YES                 NO   

Reason For Selection:      

      

      

      

Name of Federal agency representative completing this form:       Date:       
(See Instructions on reverse side) Form AD-1006 (03-02) 



FORM-LBF-CCA
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Lochill Farm Stream Restoration
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Thank you for your business.
Please contact EDR at 1-800-352-0050

with any questions or comments.
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EXECUTIVE SUMMARY

TC4641954.2s  EXECUTIVE SUMMARY 1

A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-13) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

316 PLEASANT GREEN RD.
HILLSBOROUGH, NC 27278

COORDINATES

36.1114920 - 36˚ 6’ 41.37’’Latitude (North): 
78.9899840 - 78˚ 59’ 23.94’’Longitude (West): 
Zone 17Universal Tranverse Mercator: 
680918.4UTM X (Meters): 
3997984.5UTM Y (Meters): 
531 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

5945261 NORTHWEST DURHAM, NCTarget Property Map:
2013Version Date:

5945265 ROUGEMONT, NCNortheast Map:
2013Version Date:

5947925 HILLSBOROUGH, NCSouthwest Map:
2013Version Date:

5947438 CALDWELL, NCNorthwest Map:
2013Version Date:

AERIAL PHOTOGRAPHY IN THIS REPORT

20140619Portions of Photo from:
USDASource:
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4 JOHN E BYRD JR TRUCK 1200 BYRDS VIEW LANE SWF/LF Higher 2393, 0.453, SSE

A3 ST. MARY’S SCHOOL 7500 SCHLEY ROAD IMD Lower 2332, 0.442, WNW

A2 KANTNER SCHOOL (FORM 7500 SCHLEY ROAD LUST TRUST, IMD Lower 2332, 0.442, WNW

A1 ST MARY’S SCHOOL 7500 SCHLEY ROAD LUST, UST Lower 2332, 0.442, WNW

MAPPED SITES SUMMARY

Target Property Address:
316 PLEASANT GREEN RD.
HILLSBOROUGH, NC  27278

Click on Map ID to see full detail.

MAP RELATIVE DIST (ft. & mi.)
ID DATABASE ACRONYMS ELEVATION DIRECTIONSITE NAME ADDRESS
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TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions

Federal CERCLIS list

FEDERAL FACILITY Federal Facility Site Information listing
SEMS Superfund Enterprise Management System

Federal CERCLIS NFRAP site list

SEMS-ARCHIVE Superfund Enterprise Management System Archive

Federal RCRA CORRACTS facilities list

CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-LQG RCRA - Large Quantity Generators
RCRA-SQG RCRA - Small Quantity Generators
RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries

LUCIS Land Use Control Information System
US ENG CONTROLS Engineering Controls Sites List
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US INST CONTROL Sites with Institutional Controls

Federal ERNS list

ERNS Emergency Response Notification System

State- and tribal - equivalent NPL

NC HSDS Hazardous Substance Disposal Site

State- and tribal - equivalent CERCLIS

SHWS Inactive Hazardous Sites Inventory

State and tribal landfill and/or solid waste disposal site lists

OLI Old Landfill Inventory

State and tribal leaking storage tank lists

LAST Leaking Aboveground Storage Tanks
INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

FEMA UST Underground Storage Tank Listing
UST Petroleum Underground Storage Tank Database
AST AST Database
INDIAN UST Underground Storage Tanks on Indian Land

State and tribal institutional control / engineering control registries

INST CONTROL No Further Action Sites With Land Use Restrictions Monitoring

State and tribal voluntary cleanup sites

INDIAN VCP Voluntary Cleanup Priority Listing
VCP Responsible Party Voluntary Action Sites

State and tribal Brownfields sites

BROWNFIELDS Brownfields Projects Inventory

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites

Local Lists of Landfill / Solid Waste Disposal Sites

HIST LF Solid Waste Facility Listing
SWRCY Recycling Center Listing
INDIAN ODI Report on the Status of Open Dumps on Indian Lands
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ODI Open Dump Inventory
DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations

Local Lists of Hazardous waste / Contaminated Sites

US HIST CDL Delisted National Clandestine Laboratory Register
US CDL National Clandestine Laboratory Register

Local Land Records

LIENS 2 CERCLA Lien Information

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
SPILLS Spills Incident Listing
SPILLS 90 SPILLS 90 data from FirstSearch
SPILLS 80 SPILLS 80 data from FirstSearch

Other Ascertainable Records

RCRA NonGen / NLR RCRA - Non Generators / No Longer Regulated
FUDS Formerly Used Defense Sites
DOD Department of Defense Sites
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
US FIN ASSUR Financial Assurance Information
EPA WATCH LIST EPA WATCH LIST
2020 COR ACTION 2020 Corrective Action Program List
TSCA Toxic Substances Control Act
TRIS Toxic Chemical Release Inventory System
SSTS Section 7 Tracking Systems
ROD Records Of Decision
RMP Risk Management Plans
RAATS RCRA Administrative Action Tracking System
PRP Potentially Responsible Parties
PADS PCB Activity Database System
ICIS Integrated Compliance Information System
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
MLTS Material Licensing Tracking System
COAL ASH DOE Steam-Electric Plant Operation Data
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
PCB TRANSFORMER PCB Transformer Registration Database
RADINFO Radiation Information Database
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
DOT OPS Incident and Accident Data
CONSENT Superfund (CERCLA) Consent Decrees
INDIAN RESERV Indian Reservations
FUSRAP Formerly Utilized Sites Remedial Action Program
UMTRA Uranium Mill Tailings Sites
LEAD SMELTERS Lead Smelter Sites
US AIRS Aerometric Information Retrieval System Facility Subsystem
US MINES Mines Master Index File
FINDS Facility Index System/Facility Registry System
UXO Unexploded Ordnance Sites
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DOCKET HWC Hazardous Waste Compliance Docket Listing
COAL ASH Coal Ash Disposal Sites
DRYCLEANERS Drycleaning Sites
Financial Assurance Financial Assurance Information Listing
NPDES NPDES Facility Location Listing
UIC Underground Injection Wells Listing
FUELS PROGRAM EPA Fuels Program Registered Listing
ECHO Enforcement & Compliance History Information

EDR HIGH RISK HISTORICAL RECORDS

EDR Exclusive Records

EDR MGP EDR Proprietary Manufactured Gas Plants
EDR Hist Auto EDR Exclusive Historic Gas Stations
EDR Hist Cleaner EDR Exclusive Historic Dry Cleaners

EDR RECOVERED GOVERNMENT ARCHIVES

Exclusive Recovered Govt. Archives

RGA HWS Recovered Government Archive State Hazardous Waste Facilities List
RGA LF Recovered Government Archive Solid Waste Facilities List
RGA LUST Recovered Government Archive Leaking Underground Storage Tank

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

State and tribal landfill and/or solid waste disposal site lists

SWF/LF: The Solid Waste Facilities/Landfill Sites records typically contain an inventory of solid
waste disposal facilities or landfills in a particular state. The data come from the Department of Environment
& Natural Resources’ List of Solid Waste Facility Contacts in Alpha Order.

     A review of the SWF/LF list, as provided by EDR, and dated 03/17/2016 has revealed that there is 1
     SWF/LF site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     JOHN E BYRD JR TRUCK   1200 BYRDS VIEW LANE SSE 1/4 - 1/2 (0.453 mi.) 4 17
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Facility Status: Open
Permit Num: NCS-00429

State and tribal leaking storage tank lists

LUST: The Leaking Underground Storage Tank Incidents Management Database contains an inventory
of reported leaking underground storage tank incidents. The data come from the Department of Environment, &
Natural Resources’ Incidents by Address.

     A review of the LUST list, as provided by EDR, and dated 02/05/2016 has revealed that there is 1 LUST
     site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     ST MARY’S SCHOOL   7500 SCHLEY ROAD WNW 1/4 - 1/2 (0.442 mi.) A1 8
Incident Phase: Response
Incident Phase: Closed Out
Incident Number: 23192
Incident Number: 23504
Current Status: File Located in Archives
Current Status: File Located in House

LUST TRUST: This database contains information about claims against the State Trust Funds for
reimbursements for expenses incurred while remediating Leaking USTs.

     A review of the LUST TRUST list, as provided by EDR, and dated 04/11/2016 has revealed that there is
     1 LUST TRUST site  within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     KANTNER SCHOOL (FORM   7500 SCHLEY ROAD WNW 1/4 - 1/2 (0.442 mi.) A2 15
Facility Id: 0-002591
Site ID: 23192

ADDITIONAL ENVIRONMENTAL RECORDS

Records of Emergency Release Reports

IMD: Incident Management Database.

     A review of the IMD list, as provided by EDR, and dated 07/21/2006 has revealed that there are 2 IMD
     sites within approximately  0.5 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     KANTNER SCHOOL (FORM   7500 SCHLEY ROAD WNW 1/4 - 1/2 (0.442 mi.) A2 15
Facility Id: 23192

     ST. MARY’S SCHOOL   7500 SCHLEY ROAD WNW 1/4 - 1/2 (0.442 mi.) A3 16
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Facility Id: 23504
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There were no unmapped sites in this report.  
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               November 21, 2017

Regulatory Division

Re: NCIRT Review and USACE Approval of the Lochill Farm Stream Mitigation Site Draft Mitigation 
Plan; SAW-2016-00881; DMS Project #97083

Mr. Tim Baumgartner
North Carolina Division of Mitigation Services
1652 Mail Service Center
Raleigh, NC 27699-1652

Dear Mr. Baumgartner:

The purpose of this letter is to provide the North Carolina Division of Mitigation Services
(NCDMS) with all comments generated by the North Carolina Interagency Review Team (NCIRT) during
the 30-day review for the Lochill Farm Stream Mitigation Site Draft Mitigation Plan, which closed on 
October 29, 2017. These comments are attached for your review.

Based on our review of these comments and the provider’s response, we have determined that no 
significant concerns have been identified with the Draft Mitigation Plan, which is considered approved 
with this correspondence. However, several issues were identified, as described in the attached revised 
comment memo, which must be appropriately addressed in the Final Mitigation Plan.

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

REPLY TO
ATTENTION OF:

DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS

69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343



Thank you for your prompt attention to this matter, and if you have questions regarding this letter,
the mitigation plan review process, or the requirements of the Mitigation Rule, please contact Kim 
Browning at (919) 554-4884 extension 60.

Sincerely,

for
Henry M. Wicker, Jr.
Deputy Chief, Regulatory

Enclosures

Electronic Copies Furnished:

NCIRT Distribution List
Lindsay Crocker, NCDMS

HUGHES.ANDREA.WADE.12583
39165

Digitally signed by HUGHES.ANDREA.WADE.1258339165 
DN: c=US, o=U.S. Government, ou=DoD, ou=PKI, ou=USA, 
cn=HUGHES.ANDREA.WADE.1258339165 
Date: 2017.11.21 09:26:18 -05'00'
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ATTENTION OF: 

 

 
 

CESAW-RG/Browning November 2, 2017         
 
 
MEMORANDUM FOR RECORD 
 
SUBJECT: Lochill Farm Stream Mitigation Project - NCIRT Comments during 30-day 
Mitigation Plan Review 
 
PURPOSE: The comments listed below were posted to the NCDMS Mitigation Plan Review 
Portal during the 30-day comment period in accordance with Section 332.8(g) of the 2008 
Mitigation Rule. 
 
NCDMS Project Name: Lochill Farm Stream Mitigation Project, Orange County, NC 
 
USACE AID#: SAW-2016-00881 
 
NCDMS #: 97083 
 
30-Day Comment Deadline: October 29, 2017 
 
Kathy Matthews, USFWS, October 6, 2017: 
 

1. The consultant requested the Service's review of the project for ESA impacts (only) on 
June 29, 2016.  I provided a letter to the consultant on July 28, 2016, indicating no 
significant impact to threatened and endangered species.  I was unable to participate in 
the field meeting for this site, so I will defer to the members of the IRT who have seen it.   
 

2. I am concerned that the small preservation tributaries (T1 and T2, portions of T3 and T4) 
adjacent to the larger restored reaches may be impacted by the work which is going to be 
conducted on the larger reach.  It looks like it may be difficult to have equipment in those 
areas without impacting the buffer and therefore impacting the mitigation ratio.  The 
mitigation plan does not address this issue or how the buffers of these tributaries will be 
protected.  At a minimum, I would think some of the trees will have roots affected by 
earthmoving activities. T1 is adjacent to R1, which is slated for full restoration activities, 
and it seems impossible to accomplish this without removing the entire buffer on one side 
of T1.  Therefore, the mitigation ratio should be higher than 5:1.  I also have concerns 
with the tree removal along R1 associated with full restoration of that stream, but again 
defer to the members of the IRT who have been to the site.    

 
 
 



Mac Haupt, NCDWR, October 27, 2017: 
1. R3- DWR stressed (during October 12, 2017 site visit) to leave as many trees as possible, 

not only for this section, but other areas along R3.  During the initial IRT visit (May 
2017), it was suggested that all the reach needed was some bedform enhancement and 
some bank sloping, and it looks like they are following that recommendation.  I told them 
I was ok with their approach here.  The reach is not incised and has a decent buffer, they 
will be adding buffer on stream right. 
 

2. R2- This reach looked more channel like, and we (IRT) did tell them this would be at 
most 5:1, however, there is likely a very minimal uplift for this reach. 
 

3. R1- DWR would like some gauges installed to assess the effect on the adjacent wetlands. 
Baker said they would install some gauges (while on the site visit, October 12, 2017). 
Baker spoke of their having to build a lot of benching because of DMS's standards but 
they have scaled back some (with DMS's approval) on the extent of benching.  While 
typically wider benches are better, in this case, it means taking down more trees. DWR 
would like an assessment of the extent of the benching and the effect on the wetlands.  
Baker shows bench limits demarcated on most of the R1 plans but the bench limits are 
not shown from sta 19+00 to 37+00 (where most of the wetlands are).  This has now 
become DWR's biggest concern for this site, the loss of trees and effect of wetlands on 
R1.   
 

4. Baker talked about, qualitatively, the functional uplift using Harmon's terms (pyramid) 
but they did not actually run (measure, quantitatively) the tool.  DWR recommends Baker 
run the quantification tool on R1 and R3 prior to beginning construction. 

 
Kim Browning, USACE, October 25, 2017: 

1. Table 4.1, page 4-5: The functional pyramid is cited to show existing conditions for each 
category, but the measurements and score sheets are not included. The functional 
pyramid was used to describe the benefits of the project, and discussed in the Functional 
Uplift Potential narratives in section 4.0. Please note that the functional pyramid and QT 
tool have not been approved for use in determining success for mitigation projects and 
should not be tied directly to project performance. No standards for collection protocol 
are addressed in the plan, nor are sampling location and number of samples discussed. 
 

2. Section 7.2, Vegetation Monitoring, Page 7-3: The plan states “The final vegetative 
success criteria will be the survival of 210 stems per acre at the end of the year 7 
monitoring period. However, if the performance standards are met by year 5 and stem 
densities are greater than 260 stem/acre, then the vegetation monitoring may be 
terminated with approval by the USACE and the NCIRT.” The plan should state the 
project will be monitored for 7 years.  Please remove the following sentence, which is not 
consistent with current guidance - "If the performance standard is met by Year 5 and stem 
densities are greater than 260, 5-year old stems/acre, vegetation monitoring may be 
terminated with approval by the USACE and the IRT." 
 
 



3. Appendix J, Plan sheet 11: The Plan View shows a pond within the easement, NE of 
reach T4, and “Remove accumulated sediment from pond littoral. Shelf as directed by the 
engineer.” There is no discussion of this pond in the narrative on page 6-10. Please 
provide additional information regarding the purpose and plan for this feature.  

 
Todd Bowers, USEPA, October 27, 2017: 
1. Section 2.1/Page 2-1: The fifth paragraph eludes to wetland restoration, enhancement and 

preservation when the mitigation plan clearly is not going to restore or directly enhance the 
approximately 5 acres of on-site wetlands.  
 

2. Section 3.1.2/Page 3-6: The second paragraph mentions development pressure from the 
surrounding towns in and adjacent counties. I recommend that this claim be clarified or 
refined to provide additional justification for “preservation” of streams on-site. 
Preservation as a method of proving mitigation credit assumes that some demonstrable 
threat to aquatic resources is evident. I would also recommend, especially with the claim 
of recent development doubling in two decades that the stream designs take into account 
the result of a significant increases in the watershed impervious surfaces if they have not 
done so already.    
 

3. Section 3.2.3/Page 3-8: Since Baker is proposing to enhance jurisdictional wetlands via 
stream function correction, there is the likelihood of on-site wetlands to either expand or 
contract in area based on water table manipulation. I recommend establishing some sort of 
threshold by which the IRT can determine if the wetlands did in fact undergo enhancement 
and are similar in size and quality of the baseline condition. This approach will allow for 
an accurate assessment of jurisdictional wetlands during the site closeout period at the end 
of monitoring. Without some sort of metric to compare the wetlands at Year 7 to the current 
condition, conflict pertaining to loss of wetlands at closeout may result.   
 

4. Section 4.5/Page 4-4: While it is “anticipated” that biology will be improved through 
improvement of lower level function, it really remains an “assumption” that the project 
reaches currently rated as FAR “will” be improved to Functioning without evidence. Until 
data is supplied to confirm an improvement, using “will” instead of “may” to evaluate the 
functional improvement remains a dubious position. Recommend establishing some sort 
of baseline data of organisms (aquatic fauna), and not habitat (a level III function), to 
illustrate a functional lift in biology during and at the completion of the monitoring period.  
 

5. Section 4.6/Page 4-4: Recommend adding information about the on-site canopy tress as a 
constraint to Priority One restoration of Reach 1 as some trees will necessarily need to be 
removed. 
 

6. Section 5.0 and Table 5.1/Page 5-1: Recommend adding programmatic goals (ex: 
providing SMUs for NCDMS In-Lieu Fee Program in HUC 03020201) to the opening 
paragraph and in the subsequent table of goals and objectives. I also recommend modifying 
Table 5.1 goal of “Improve stream habitat” to include a particular organism or suite of 
species being considered. In this case “fish and macroinvertebrates” would be sufficient 
since it appears that mussel and/or amphibian habitat are not being considered.  



 
7. Table 6.1/Page 6-1: Recommend addition of Large Woody Debris as parameter to consider 

when gathering data from reference sites to inform proper amounts of LWD to design 
within the restored and enhanced stream reaches (Tables 6.2 and 6.3) 
 

8. Section 6.5 and Table 6.8: Excellent suite of canopy and understory species presented in 
the riparian floodplain and wetland buffer plantings. Great diversity of appropriate trees 
and shrubs to occupy the site and provide a good long-term forest structure. I really 
appreciate the attention given to the understory species. 
 

9. Section 7.2/Page 7-3: I concur with the evaluation and exclusion of certain native species 
from the Year 7 height requirement.  
 

10. Section 7.3/Page 7-3: Recommend monitoring of the water table within the jurisdictional 
wetlands on-site in order to facilitate a controversy-free closeout period. See comment 
above. 

 
11. Section 8.0 and Table 8.1: See comment above for Table 5.1. A similar situation is 

presented here. Is there a way to accurately quantify an increase in quality and quantity of 
habitat? I suppose that would depend on the species being considered. A direct 
measurement of macroinvertebrate quantity and diversity may indicate such an 
improvement and I recommend its use as a surrogate for “habitat”.  
 

12. Table 8.2: Recommend addition of “Exotic and Nuisance Fauna” or just “beavers” as a 
parameter to monitor. They may show up on-site as soon as the as-built report is ready 
for development and will need constant vigilance.  Also recommend monitoring the sub-
surface hydrology at a suitable frequency to avoid a potential loss of wetlands due to site 
hydrology manipulation.  
 
 

 
 
 
Kim Browning 
Mitigation Specialist 
Regulatory Division 



Michael Baker Engineering, Inc.  

8000 Regency Parkway, Ste. 600 | Cary, North Carolina 27518 

Office: 919.463.5488 | Fax: 919.463.5490 

 

 
November 13, 2017 
 
 
 
Kim Browning, Mitigation Specialist 
US Army Corps of Engineers – Wilmington District 
Regulatory Division 
Wilmington, NC  28403-1343 
 
 
Subject:  Response Letter to NCIRT Memorandum of Mitigation Plan Review Comments 
Lochill Farm Stream Mitigation Project, Orange County 
DMS Project# 97083, DEQ Contract# 6828, RFP# 16-006477, USACE AID# SAW-2016-00881 
 
 
Ms. Browning: 
 
Please find below our responses to the NCIRT review comments dated November 2, 2017 in reference to the 
Lochill Farm Stream Mitigation Project – Draft Mitigation Plan.  We have revised the Final document in 
response to the referenced review comments.  Each comment and its corresponding response is outlined 
below. 

 
Kathy Matthews, USFWS, October 6, 2017:  

 
1. The consultant requested the Service's review of the project for ESA impacts (only) on June 29, 2016. I 

provided a letter to the consultant on July 28, 2016, indicating no significant impact to threatened and 
endangered species. I was unable to participate in the field meeting for this site, so I will defer to the 
members of the IRT who have seen it.  
 
Response:  Acknowledged. 

 
2.  I am concerned that the small preservation tributaries (T1 and T2, portions of T3 and T4) adjacent to the 

larger restored reaches may be impacted by the work which is going to be conducted on the larger reach. 
It looks like it may be difficult to have equipment in those areas without impacting the buffer and 
therefore impacting the mitigation ratio. The mitigation plan does not address this issue or how the 
buffers of these tributaries will be protected. At a minimum, I would think some of the trees will have 
roots affected by earthmoving activities. T1 is adjacent to R1, which is slated for full restoration 
activities, and it seems impossible to accomplish this without removing the entire buffer on one side of 
T1. Therefore, the mitigation ratio should be higher than 5:1. I also have concerns with the tree removal 
along R1 associated with full restoration of that stream, but again defer to the members of the IRT who 
have been to the site.  

 
Response:  The approach, work plan, and credit ratios have been discussed in detail in the field 
with various IRT members during multiple field meetings and documented with memos and emails 
of concurrence.  The small preservation tributaries will be protected to the extent possible during 
construction.  Some disturbance to the buffer will be required in order to complete restoration and 
enhancement work.     
 

 



Michael Baker Engineering, Inc.  

8000 Regency Parkway, Ste. 600 | Cary, North Carolina 27518 

Office: 919.463.5488 | Fax: 919.463.5490 

 

Mac Haupt, NCDWR, October 27, 2017: 
  
1. R3- DWR stressed (during October 12, 2017 site visit) to leave as many trees as possible, not only for this 

section, but other areas along R3. During the initial IRT visit (May 2017), it was suggested that all the 
reach needed was some bedform enhancement and some bank sloping, and it looks like they are following 
that recommendation. I told them I was ok with their approach here. The reach is not incised and has a 
decent buffer, they will be adding buffer on stream right.  
 
Response:  Baker agrees with this assessment of the Reach R3 work.  Construction impacts to the 
upper portion of R3 will be minimized by restricting vehicle operation to the right bank to the 
extent possible, avoiding wetlands and the more mature vegetation found along the left bank.  The 
remaining work on R3 is enhancement-level, primarily bank sloping.  While this will necessitate the 
removal of some trees, the sections of steep bank selected for grading contain relatively few mature 
trees. 

 
2. R2- This reach looked more channel like, and we (IRT) did tell them this would be at most 5:1, however, 

there is likely a very minimal uplift for this reach.  
 
Response:  Along Reach R2, Baker proposes to replace the undersized, clogged culvert along Reach 
R2 to restore hydrologic connection to the stream, and to plant the buffer on the right bank 
(consisting of ~0.4 planted acres or ~60% of the full buffer for that bank).  Reach R2 will also be 
extended by 27 feet to connect it back into the restored and relocated Reach R1 channel.   

 
3. R1- DWR would like some gauges installed to assess the effect on the adjacent wetlands. Baker said they 

would install some gauges (while on the site visit, October 12, 2017). Baker spoke of their having to build 
a lot of benching because of DMS's standards but they have scaled back some (with DMS's approval) on 
the extent of benching. While typically wider benches are better, in this case, it means taking down more 
trees. DWR would like an assessment of the extent of the benching and the effect on the wetlands. Baker 
shows bench limits demarcated on most of the R1 plans but the bench limits are not shown from station 
19+00 to 37+00 (where most of the wetlands are). This has now become DWR's biggest concern for this 
site, the loss of trees and effect of wetlands on R1.  
 
Response:  Baker understands the concern over the potential impacts to existing wetlands from 
construction activities, however the vast majority of wetlands are located outside areas of any 
proposed stream benching.  Benching is only being proposed in the upstream and downstream most 
sections of Reach R1 where a tie to the existing bed elevation is necessary.  Benching is the only way 
to provide floodplain access until the bed elevation can be raised to the point to connect the stream 
to the historic floodplain as part of the priority 1 restoration efforts.  The middle section of Reach 
R1 (roughly between Stations 19+00 to 37+00) is where the bulk of the wetland areas are located.  
This section has no benching as the bed elevation has been elevated to connect the stream to its 
historic floodplain.  This restored section of R1 will have its stream bed raised by ~2.4 feet from the 
currently incised channel.  This will increase the frequency of overbank events flooding the 
wetlands and help raise their water table elevations, improving wetland hydrology.  There are only 
a couple of locations in the lowermost section of Reach R1 where benching is actually located 
adjacent to wetlands.  The first is from Station 37+20 to 37+80 where the benching is only just 
beginning and is at its shallowest and most narrow, only directly impacting ~0.04 acres of wetland 
area, and potentially indirectly affecting (through the adjacent benching) an additional ~0.09 acres.  
The second location is around Station 40+00, where two small wetland pockets totaling 0.05 acres 
are located adjacent to proposed benching, of which <0.01 acres are directly impacted.  Please keep 
in mind that even in these two locations, the adjacent restored stream bed is also still being raised 
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from its existing elevation.  All of the direct impacts cited here are being reported as part of the 
permitting process.  The total wetland area either directly or potentially impacted by the proposed 
benching totals ~0.18 acres, or roughly 4% of the total existing wetland areas found on the project.  
The proposed benching in this section of R1 cannot be removed as it is necessary to maintain a 
floodplain as the stream drops in elevation to connect back into the existing stream where it crosses 
under Pleasant Green Rd.  The work done in the upper section of Reach R3 that is adjacent to 
existing wetlands does not involve any benching and the construction will be conducted with 
equipment operating along the right bank to the extent possible to avoid interfering with the 
wetlands found along much of the left bank and floodplain. 
  
It should also be noted that while the project will restore, enhance, and preserve wetlands found on 
the project site, DMS did not request wetland mitigation credits.  As such, no full hydric soil 
delineation was performed for the project.  Based on field evaluation of hand augured soils, there 
are areas along the floodplain within the conservation easement where hydric soil is present outside 
of jurisdictional wetlands and where hydrologic restoration would be expected, but are not 
demarcated on the plans or being requested for credit.  The majority of the wetland areas should 
ultimately be enhanced through increased overbank events, raised water table elevations that will 
result from raising the adjacent stream bed, and the planting of a native riparian buffer where 
needed.  Some of the wetlands will likely be unaffected and will simply be preserved and protected 
within the conservation easement.     
 
As described above, the wetlands will overall experience a net improvement in their condition.  The 
relatively small areas that could potentially be affected by benching activities represent a small 
fraction of the total wetlands on site.  Baker proposes that visual monitoring of the existing 
wetlands be conducted to document the post-construction condition.  Baker anticipates these 
wetland areas being significantly improved hydrologically for the reasons stated above, and do not 
warrant the installation of groundwater monitoring devices.  The lack of background water table 
data for the existing wetlands is also a concern, as post-construction data would have no basis for 
comparison.   

 
4. Baker talked about, qualitatively, the functional uplift using Harmon's terms (pyramid) but they did not 

actually run (measure, quantitatively) the tool. DWR recommends Baker run the quantification tool on R1 
and R3 prior to beginning construction.  
 
Response:  This evaluation is intended to be qualitative only and only uses the functional pyramid 
framework as a guide for well-established uplift parameters and their uplift potential.  For 
mitigation plan purposes, a qualitative assessment using the input from a range of experienced 
professionals having spent extensive time on the site would be more appropriate than using the 
quantification tool with missing parameter indices that would only be collected as part of a much 
more detailed site assessment that goes beyond the range of data collected typically to provide 
mitigation credits through DMS.   

 
 

Kim Browning, USACE, October 25, 2017:  

 
1. Table 4.1, page 4-5: The functional pyramid is cited to show existing conditions for each category, but the 

measurements and score sheets are not included. The functional pyramid was used to describe the benefits 
of the project, and discussed in the Functional Uplift Potential narratives in section 4.0. Please note that 
the functional pyramid and QT tool have not been approved for use in determining success for mitigation 
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projects and should not be tied directly to project performance. No standards for collection protocol are 
addressed in the plan, nor are sampling location and number of samples discussed.  
 
Response:  See response to comment #4 (Mac Haupt) above.  Section 4.0 was not intended to 
describe the project monitoring efforts and their associated performance standards or success 
criteria.  Sections 7.0 and 8.0 address performance standards and the site-specific monitoring plan 
and follows the recent NCIRT guidance document Wilmington District Stream and Wetland 

Compensatory Mitigation Update dated October 24, 2016.  Annual stream, vegetation, hydrology, 
survey, and visual assessment monitoring methodologies/protocols are all detailed in this section 
and the approximate locations of proposed monitoring features are shown in Figure 14.         

 
2. Section 7.2, Vegetation Monitoring, Page 7-3: The plan states “The final vegetative success criteria will 

be the survival of 210 stems per acre at the end of the year 7 monitoring period. However, if the 
performance standards are met by year 5 and stem densities are greater than 260 stem/acre, then the 
vegetation monitoring may be terminated with approval by the USACE and the NCIRT.” The plan should 
state the project will be monitored for 7 years. Please remove the following sentence, which is not 
consistent with current guidance - "If the performance standard is met by Year 5 and stem densities are 
greater than 260, 5-year old stems/acre, vegetation monitoring may be terminated with approval by the 
USACE and the IRT." 
 
Response:  The mitigation plan has been revised as recommended. 
 

3. Appendix J, Plan sheet 11: The Plan View shows a pond within the easement, NE of reach T4, and 
“Remove accumulated sediment from pond littoral. Shelf as directed by the engineer.” There is no 
discussion of this pond in the narrative on page 6-10. Please provide additional information regarding the 
purpose and plan for this feature. 
 
Response:  The small, spring-fed pond near Reach T4 is a feature simply used for landowner 
aesthetic enjoyment and is not used for any farm operations.  It has a small drainage area (~3 acres) 
and is not strongly affected by stormwater runoff.  Its small (~2 feet tall) berm is stable and 
vegetated.  Over time it has slowly filled with sediment, which the landowners wish to have 
removed as much as is practicable.  As such, Baker has proposed to remove sediment from around 
the edge of the pond wherever access allows.  This additional information has been added to the 
narrative in the mitigation plan as recommended. 
 

Todd Bowers, USEPA, October 27, 2017:  

 
1. Section 2.1/Page 2-1: The fifth paragraph eludes to wetland restoration, enhancement and preservation 

when the mitigation plan clearly is not going to restore or directly enhance the approximately 5 acres of 
on-site wetlands.  
 
Response:  The DMS contract has no credits for wetland restoration, enhancement, or preservation 
associated with it.  However, through Priority 1 stream restoration efforts, riparian buffer planting, 
and the establishment of a permanent conservation easement, wetlands on site will be restored, 
enhanced and/or preserved.  Since no wetland credit is associated with this contract, no wetland 
specific monitoring or a detailed hydric soils evaluation is proposed.  See the response to DWR/Mac 
Haupt’s Comment #3 above. 

 
2. Section 3.1.2/Page 3-6: The second paragraph mentions development pressure from the surrounding 

towns in and adjacent counties. I recommend that this claim be clarified or refined to provide additional 
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justification for “preservation” of streams on-site. Preservation as a method of proving mitigation credit 
assumes that some demonstrable threat to aquatic resources is evident. I would also recommend, 
especially with the claim of recent development doubling in two decades that the stream designs take into 
account the result of a significant increases in the watershed impervious surfaces if they have not done so 
already.  
 
Response:  The preservation of the four spring-fed tributaries is part of a holistic approach to 
protect more of the project stream system’s headwater drainage/watershed to the extent possible.  
Three of the tributaries (T1, T2, and T4) are captured in their entirety, with their springhead 
origins and associated wetlands.  Reach T3 contains at least one spring itself, and the entire area 
between T3 and the main reach R3 is an existing wetland that contains ephemeral pools and 
drainages.  The addition of these tributaries and their associated springs, wetlands, and ephemeral 
pools and drainages improves the overall quality of the project.  The preservation areas increase 
the size and diversity of the types of resource features and habitats found within its widened 
riparian corridor, all of which are permanently protected within the conservation easement.  
During the field walkovers with the IRT, members also seemed to appreciate the addition of these 
tributaries and the functions they provide to the ecosystem as a whole.  Providers have often been 
encouraged to capture as much of the contributing headwater system as possible for projects.  
 
The population of Orange County, and the nearby cities of Hillsborough and Durham (to the west 
and east of the project respectively) have experienced significant growth over the past few decades 
and are expected to continue growing in the decades to come.  The stream design for the project has 
accordingly taken into account potential watershed changes such as with the heavy use of bio-
engineering to provide the accelerated establishment or bank root mass to provide bank stability. 
 

3. Section 3.2.3/Page 3-8: Since Baker is proposing to enhance jurisdictional wetlands via stream function 
correction, there is the likelihood of on-site wetlands to either expand or contract in area based on water 
table manipulation. I recommend establishing some sort of threshold by which the IRT can determine if 
the wetlands did in fact undergo enhancement and are similar in size and quality of the baseline condition. 
This approach will allow for an accurate assessment of jurisdictional wetlands during the site closeout 
period at the end of monitoring. Without some sort of metric to compare the wetlands at Year 7 to the 
current condition, conflict pertaining to loss of wetlands at closeout may result.  
 
Response:  See response to DWR/Mac Haupt’s Comment #3 above.    
 

4. Section 4.5/Page 4-4: While it is “anticipated” that biology will be improved through improvement of 
lower level function, it really remains an “assumption” that the project reaches currently rated as FAR 
“will” be improved to Functioning without evidence. Until data is supplied to confirm an improvement, 
using “will” instead of “may” to evaluate the functional improvement remains a dubious position. 
Recommend establishing some sort of baseline data of organisms (aquatic fauna), and not habitat (a level 
III function), to illustrate a functional lift in biology during and at the completion of the monitoring 
period.  
 
Response:  Section 4.5 was revised to better indicate that the biology is anticipated/assumed to be 
improved based on the stated improvements to habitat.   
 

5. Section 4.6/Page 4-4: Recommend adding information about the on-site canopy trees as a constraint to 
Priority One restoration of Reach 1 as some trees will necessarily need to be removed.  
 
Response:  That section was modified as recommended. 
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6. Section 5.0 and Table 5.1/Page 5-1: Recommend adding programmatic goals (ex: providing SMUs for 

NCDMS In-Lieu Fee Program in HUC 03020201) to the opening paragraph and in the subsequent table 
of goals and objectives. I also recommend modifying Table 5.1 goal of “Improve stream habitat” to 
include a particular organism or suite of species being considered. In this case “fish and 
macroinvertebrates” would be sufficient since it appears that mussel and/or amphibian habitat are not 
being considered.  
 
Response: The text in the project introduction page was revised slightly to clarify that the project is 
part of the ILF program for DMS.  The project outcomes as well as the goals and objectives listed 
in Table 5.1 were created, as required by contract, with recent DMS mitigation plan guidance, 
which requires ecological function improvements as goals and not programmatic goals.  The 
predicted outcomes as listed in Table 5.1 associated with the goal of improving in-stream habitat 
list habitat improvements for “a diverse range of aquatic organisms”.  This diverse range would 
likely include fish, macroinvertebrates, amphibians, and mussel species though no target species 
have been identified or listed.   

 
7. Table 6.1/Page 6-1: Recommend addition of Large Woody Debris as parameter to consider when 

gathering data from reference sites to inform proper amounts of LWD to design within the restored and 
enhanced stream reaches (Tables 6.2 and 6.3).  
 
Response:  Baker will consider adding a Large Woody Debris (LWD) parameter to its evaluation 
when collecting data from reference sites in the future.      
 

8. Section 6.5 and Table 6.8: Excellent suite of canopy and understory species presented in the riparian 
floodplain and wetland buffer plantings. Great diversity of appropriate trees and shrubs to occupy the site 
and provide a good long-term forest structure. I really appreciate the attention given to the understory 
species.  
 
Response:  Thank you. 
 

9. Section 7.2/Page 7-3: I concur with the evaluation and exclusion of certain native species from the Year 7 
height requirement.  
 
Response:  Thank you. 
 

10. Section 7.3/Page 7-3: Recommend monitoring of the water table within the jurisdictional wetlands on-site 
in order to facilitate a controversy-free closeout period. See comment above.  
 
Response:  Please see the response to Mac Haupt’s comment #3 above     
 

11. Section 8.0 and Table 8.1: See comment above for Table 5.1. A similar situation is presented here. Is 
there a way to accurately quantify an increase in quality and quantity of habitat? I suppose that would 
depend on the species being considered. A direct measurement of macroinvertebrate quantity and 
diversity may indicate such an improvement and I recommend its use as a surrogate for “habitat”.  
 
Response:  As shown in Table 8.1, the improvement of in-stream habitat will be demonstrated 
through an increase in the number of pools and woody structures as compared to the existing 
conditions, and through the reduction of stream disconnects from clogged culverts.  These features 
can be quantified and serve as a useful measure for the listed “likely functional uplift” features.     
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12. Table 8.2: Recommend addition of “Exotic and Nuisance Fauna” or just “beavers” as a parameter to 

monitor. They may show up on-site as soon as the as-built report is ready for development and will need 
constant vigilance. Also recommend monitoring the sub-surface hydrology at a suitable frequency to 
avoid a potential loss of wetlands due to site hydrology manipulation.  
 
Response:  Beaver activity was added as a parameter to monitor in Table 8.2 as recommended.  The 
sub-surface hydrology concern has been addressed in previous responses. 
 

 
This letter serves as the formal response to the NCIRT comments and shall be submitted in conjunction with 
the Final Mitigation Plan and the Pre-Construction Notification (PCN) for Nationwide Permit (NWP) 27 
application approval.  If you have any additional questions concerning the Final Mitigation Plan, please do 
not hesitate to contact me at 919-481-5731 or Scott.King@mbakerintl.com.  With this submittal, we have 
included eight (8) hardcopies of the revised Final Mitigation Plan with IRT comments, four (4) copies with a 
completed PCN, and three (3) CDs with electronic copies of the documents.   
 
Sincerely, 

 
Scott King, LSS, PWS 
Project Manager 
 
Enclosures 

mailto:Scott.King@mbakerintl.com
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Lochill Farm Mitigation Plan (DWR# 2016-0370v2) DWR staff Comments to Buffer Mitigation Proposal 
November 27, 2017 

• Section 1.0:  
o Please add the following statement: “This mitigation plan does not include a proposal for 

generating nutrient offset credits.  Therefore, this mitigation site cannot be used to 
generate nutrient offset credits.  
(I know the RFP did not request Nutrient Offsets and Michael Baker Engineering, Inc 
didn’t provide it in the proposal –Unless DMS provides a supplemental Credit Asset 
Summary Map with this mitigation plan review, DWR will not accept conversion requests 
from Buffer Credits to Nutrient Offset credits at closeout. Please note, that not all buffer 
creditable areas are viable for nutrient offsets. It’s best to iron this out in the beginning 
stages of the project than at Closeout. 

• Section 5.0 (and other parts of plan) 
o Table 5.1 and other parts of the plan, included plan sheets, do not indicate the 

approximate max width where riparian buffer mitigation credits are being generated.  To 
verify that the ratio doesn’t change from 1:1 to 3:1, please add clarification to the plan 
where applicable.   

• Section 6.0 of where applicable 
o Add the following, “All riparian planting activities will commence in concurrence with 

the stream mitigation activities and not before. Therefore, the mitigation area where 
buffer mitigation credits are being generated may be altered slightly depending on the 
final stream bank design.  The planted areas will be surveyed and information provided 
in the As-Built report.” 

• Section 6.5 
o Text implies that areas generating buffer mitigation credit are going to be a minimum of 

50’ with areas in excess of 50’ present as well.   Please see comments below on Figure 
15B.  Statement stating buffer widths will not exceed 100’, if this applies, is acceptable. 

• Section 6.8 
o Tag Alder is not a recommended species for this vegetation plan and is not vital for this 

project’s vegetation success.   
o Excellent diversity of canopy and sub-canopy species and greatly appreciate herbaceous 

species will be selected and applied as part of the planting plan.   
• Section 7.2 & Table 8.1 

o Performance standards for vegetation are different for generating buffer mitigation and 
are referenced within 15A NCAC 02B .0295 (n)(2). To rectify any confusion, please 
reference a Supplement Document here (see last comment) or include details of what 
those performance standards are. 

o Monitoring of vegetation data for Years 1, 2, 3, 4 & 5 need to be all the same.  The 
statement provided in this section reads, “…buffer monitoring will only report density 
and health of stems within vegetation plots”.  Please note, that species composition must 
also be included, as well as indication of Planted vs Volunteer, Tree or Shrub, etc.  
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• Section 9.0 
o Notification to DWR of any adaptive management necessary on the Site is a necessary 

addition to this section. 
• Section 11.0 

o Rule .0295 has been accurately applied to the total creditable footage for buffer 
mitigation credits.  This project is anticipated to yield 176,511 ft2 of buffer mitigation 
credits to use in the Neuse 03020201 Service Area. 

• Figure 15B & Plan Sheets 
o Clarify widths to justify the 1:1 & 3:1 (aka. 33%) ratios by having them drawn out by 

computer.  1:1 applies for all widths that are a minimum of 30-100’.  Anything greater 
than 100’ gets only 33%.  Currently, the Figure shows 30’ and 50’ widths from top of 
bank and text throughout the Plan state that widths will be “in excess of 50’.  While this 
is a great addition to the Figure and the Plan overall, and greatly appreciated, it still 
remains difficult to confirm that the 100’ max for 1:1 is met throughout the site.  The plan 
sheets also do not provide the widths.   

• Addition of a Supplement document: In previous plans submitted by DMS for this round of Full-
Delivery proposals, there has been an Appendix titled “Riparian Buffer Mitigation Plan 
Supplement” that includes a breakdown specifically for the buffer mitigation component.  This 
would be an acceptable addition to this Mitigation Plan to address many of the comments and 
edits listed above where clarity and details are requested. 

• Overall, this Plan indicates that this site will be a good candidate for providing buffer mitigation 
credits for the Neuse 03020201.  The site is located in the Upper Fall WS of the Neuse River 
Basin. 
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January 16, 2018 
 
 
 
Ms. Katie Merritt 
NC Division of Water Resources 
512 N. Salisbury St. 
Raleigh, NC 27604 
 
 
Subject:  Response Letter to ‘Lochill Farm Mitigation Plan (DWR# 2016-0370v2) DWR staff Comments to 
Buffer Mitigation Proposal’ dated November 27, 2017 
Lochill Farm Stream Mitigation Project, Orange County 
DMS Project# 97083, DEQ Contract# 6828, RFP# 16-006477, USACE AID# SAW-2016-00881 
 
 
Ms. Merritt: 
 
Please find below our responses to the DWR review comments dated November 27, 2017 in reference to the 
Lochill Farm Stream Mitigation Project – Draft Mitigation Plan.  We have revised the Final document in 
response to the review comments as outlined below. 
 
Section 1.0: 

o Please add the following statement: “This mitigation plan does not include a proposal for generating 
nutrient offset credits. Therefore, this mitigation site cannot be used to generate nutrient offset credits. 

(I know the RFP did not request Nutrient Offsets and Michael Baker Engineering, Inc didn’t provide it in 
the proposal –Unless DMS provides a supplemental Credit Asset Summary Map with this mitigation plan 
review, DWR will not accept conversion requests from Buffer Credits to Nutrient Offset credits at 
closeout. Please note, that not all buffer creditable areas are viable for nutrient offsets. It’s best to iron 
this out in the beginning stages of the project than at Closeout.) 

Response:  There are no nutrient offset credits proposed at this time.  Per DMS request Baker will 
not add the recommended text to avoid any involvement in programmatic policy differences 
between DWR and DMS. 

 

• Section 5.0 (and other parts of plan) 

o Table 5.1 and other parts of the plan, included plan sheets, do not indicate the approximate max width 
where riparian buffer mitigation credits are being generated. To verify that the ratio doesn’t change from 
1:1 to 3:1, please add clarification to the plan where applicable. 

Response:  As discussed in more detail below, in no locations do the riparian buffers exceed 100-feet 
in width.  Language has been added to the appropriate sections stating that fact, and Figure 15B 
has been modified to show the 100-ft buffer width indicating that fact as well.  
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• Section 6.0 of where applicable 

o Add the following, “All riparian planting activities will commence in concurrence with the stream 
mitigation activities and not before. Therefore, the mitigation area where buffer mitigation credits are 
being generated may be altered slightly depending on the final stream bank design. The planted areas 
will be surveyed and information provided in the As-Built report.” 

Response:  This statement has been added to the buffer credit discussion in Section 6. 
 

• Section 6.5 

o Text implies that areas generating buffer mitigation credit are going to be a minimum of 50’ with areas in 
excess of 50’ present as well. Please see comments below on Figure 15B. Statement stating buffer widths 
will not exceed 100’, if this applies, is acceptable. 

Response:  In no location on the project will the riparian buffer width even remotely approach 100-
feet.  Language has been added to the text in Section 6 directly stating this fact, and Figure 15B has 
been modified to include a 100-foot buffer line clearly showing the buffers are not 100-foot wide, 
along with a note stating that fact. 

 

• Section 6.8 

o Tag Alder is not a recommended species for this vegetation plan and is not vital for this project’s vegetation 
success. 

o Excellent diversity of canopy and sub-canopy species and greatly appreciate herbaceous species will be 
selected and applied as part of the planting plan. 

Response:  Baker is pleased that DWR appreciates the planting species diversity, but wishes to 
retain Tag Alder as it has been a part of our successful planting plans for this vegetative community 
type in the past. 

 

• Section 7.2 & Table 8.1 

o Performance standards for vegetation are different for generating buffer mitigation and are referenced 
within 15A NCAC 02B .0295 (n)(2). To rectify any confusion, please reference a Supplement Document 
here (see last comment) or include details of what those performance standards are. 

Response:  At the end of Section 7.2, a discussion of riparian buffer credit monitoring does 
specifically state that performance standards for buffer vegetation associated with Riparian Buffer 
Credits will be in accordance with 15A NCAC 02B.0295(n)(2)(B) and 15A NCAC 02B.0295(n)(4).  
Additionally, the text has been revised as described below.   

 

o Monitoring of vegetation data for Years 1, 2, 3, 4 & 5 need to be all the same. The statement provided in 
this section reads, “…buffer monitoring will only report density and health of stems within vegetation 
plots”. Please note, that species composition must also be included, as well as indication of Planted vs 
Volunteer, Tree or Shrub, etc. 
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Response:  The buffer discussion in Section 7.2 has been revised as recommended and now states 
that vegetation monitoring for buffer credits will be the same for all monitored years and will 
include all the required components discussed previously in this section (plant species, heights, 
planted vs. volunteer, tree vs. shrub, and age).  

 

• Section 9.0 

o Notification to DWR of any adaptive management necessary on the Site is a necessary addition to this 
section. 

Response:  Section 9 has been revised to state that DWR will also be notified of any project need for 
an adaptive management plan. 

 

• Section 11.0 

o Rule .0295 has been accurately applied to the total creditable footage for buffer mitigation credits. This 
project is anticipated to yield 176,511 ft2 of buffer mitigation credits to use in the Neuse 03020201 
Service Area. 

Response:  Baker appreciates the direct acknowledgement of buffer mitigation credits. 
 

• Figure 15B & Plan Sheets 

o Clarify widths to justify the 1:1 & 3:1 (aka. 33%) ratios by having them drawn out by computer. 1:1 applies 
for all widths that are a minimum of 30-100’. Anything greater than 100’ gets only 33%. Currently, the 
Figure shows 30’ and 50’ widths from top of bank and text throughout the Plan state that widths will be 
“in excess of 50’. While this is a great addition to the Figure and the Plan overall, and greatly appreciated, 
it still remains difficult to confirm that the 100’ max for 1:1 is met throughout the site. The plan sheets 
also do not provide the widths. 

Response:  Figure 15B has been modified to show a 100-foot buffer line in addition to the 30 and 50-
foot buffer lines.  This clearly shows that no portion of the riparian buffer exceeds the 100-feet 
width.  A statement to this effect has also been added to the Figure. 

 

• Addition of a Supplement document: In previous plans submitted by DMS for this round of Full-Delivery 
proposals, there has been an Appendix titled “Riparian Buffer Mitigation Plan Supplement” that includes 
a breakdown specifically for the buffer mitigation component. This would be an acceptable addition to 
this Mitigation Plan to address many of the comments and edits listed above where clarity and details are 
requested. 

Response:  With the changes made to the mitigation plan as described above, all requested and 
required aspects of the riparian buffer crediting, monitoring, and performance standards have 
been addressed and that there is no need for the addition of a specialized Appendix.   

 

• Overall, this Plan indicates that this site will be a good candidate for providing buffer mitigation credits for 
the Neuse 03020201. The site is located in the Upper Fall WS of the Neuse River Basin. 

 



Michael Baker Engineering, Inc.  

8000 Regency Parkway, Ste. 600 | Cary, North Carolina 27518 

Office: 919.463.5488 | Fax: 919.463.5490 

 

Response:  Baker appreciates this acknowledgement. 
	

This letter serves as the formal response to the NC-DWR comments and shall be submitted in conjunction 
with the Final Mitigation Plan and Pre-Construction Notification (PCN) for Nationwide Permit (NWP) 27 
application approval.  If you have any additional questions concerning the Final Mitigation Plan, please do 
not hesitate to contact me at 919-481-5731 or Scott.King@mbakerintl.com.     
 
Sincerely, 
 

 
Scott King, LSS, PWS 
Project Manager 
 
Enclosures 
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Meeting Minutes 

LOCHILL FARM RESTORATION PROJECT 

DMS Contract No. 6828 

Date Prepared:  April 8, 2016 

Meeting Date, Time, 
Location: 

 
April 6, 2016, 12:30 pm 

On-site (Orange County, NC) 

Attendees:  

USACE – Todd Tugwell 

DMS – Jeff Schaffer, Lindsay Crocker 

DEQ – Katie Merritt, Ginny Baker 

WRC – Travis Wilson 

Baker – Jake Byers, Scott King 

Subject:  Post-contract site walkover with IRT 

Recorded By:  Scott King 

 
An on-site meeting was held on April 6th, 2016 at 12:30 PM to discuss the recently contracted Lochill 
Farm Restoration Project (Full Delivery) in Orange County, NC.  The purposes of this meeting were to: 

1. Familiarize the IRT with the stream restoration project and discuss basic concepts for the 
proposed restoration; 

2. Discuss mitigation approaches and credit ratios for each project reach; 
 
After brief introductions, Scott King passed around a site map from the proposal showing the reach 
designations and restoration approaches. Essentially, Baker is proposing a watershed-based approach 
that includes virtually all of the intermittent and perennial reaches located within the proposed 
easement boundary, along with a significant amount of existing wetland acreage.  These wetlands are 
present as both high-quality and degraded areas (though no wetland credits are being requested here).  
For stream credit as initially proposed, a Restoration approach at a 1:1 ratio is proposed for the main 
Reach (R1), while Enhancement I at a 1.5:1 ratio is proposed for Reaches R3A and R3C, and 
Enhancement II at a 2.5:1 ratio for both Reaches R2 and R3B.  Additionally, Preservation is proposed for 
four of the small spring-fed tributaries (T1, T2, T3, and T4) found within the easement boundary. The 
site visit began at the upper section of Reach R1 and proceeded downstream through the project area. 
All of the project stream reaches were observed and discussed.  Comments made for each reach are 
detailed below.  
 
Note: A revised site map showing the changes made during the walkover is included with this memo. 
 
Reach R1 (upper)  
The group started at the muddy, degraded animal and vehicle crossing located at the uppermost portion 
of R1 and proceeded to walk downstream.  Scott noted that the crossing will be replaced with a stable 
rock crossing.  Continuing along the left bank, the deeply incised, eroding, vertical sidewalls in the 
uppermost section were noted.  Todd commented that the right floodplain was fairly narrow and 



expressed concern about an ability to relocate the stream so close to valley wall there.  Jake and Scott 
noted that the restored stream will be expanded and centered more into the right floodplain, but that it 
wasn’t entirely being relocated there.  The left floodplain has a horse riding area that the landowner 
would like to maintain.  Jake also noted that this was only for the upper ~300 ft or so, and that once the 
valley flattened out on both banks we have a much wider area to work with (as reflected in the wider 
easement boundary).  Most of the group began walking down the channel itself, entering at one of the 
several existing horse crossing that will be eliminated with the project.  At the confluence of Reach R2 
into the main channel, the group walked out of the stream and switched to an inspection of R2 (as 
described below).  Once that was completed, we continued downstream along R1.  The valley begins to 
flatten out above the confluence with R2 and the group paused at an open section of stream with a 
wooden bridge crossing.  Baker proposes to replace this bridge with a pipe crossing with adjacent 
floodplain pipes.  Travis recommended using a box culvert in place of a round pipe in the channel, citing 
problems with stability in the round pipes for larger drainage areas.  He also mentioned that the box 
culverts were better for bedform diversity and for mimicking stream dimension.  If a round pipe was to 
be used, Travis suggested installing sills both immediately above and below the pipe, and/or installing 
some type of baffling in the crossing area.  Baker will take this comment into consideration during 
design. The group continued walking downstream along R1, noting the mix of existing and degraded 
wetlands present throughout the floodplain in this section (including Reach T1 as discussed below).  
Todd commented that this will require a JD to establish the extent of existing wetlands on site and Baker 
concurred.  All stream sections will also require a JD to confirm perennial/intermittent/ephemeral 
status.  The stream channel here becomes more deeply incised the farther downstream we went, with 
long sections of eroding, vertical sidewalls.  Travis commented on their severity, and other members of 
the group voiced agreement.  The IRT generally appeared satisfied with the proposed approach and 
crediting, with no one voicing any substantial criticisms, and so Baker takes this as acceptance of the 
general design approach and credit ratio (Restoration at a 1:1 ratio).  
 
Reach R2 
The group walked up Reach R2 to its spring-fed pool origin, inspecting the channel itself at various 
points along the way.  Todd (along with other members of the IRT) commented that they felt the 
condition of the stream wasn’t that bad, and that it appeared stable with no apparent damage from 
horses. Todd also noted that the amount of buffer being restored was less than 50%.  Jake noted the 
spoil piles built up along the right bank and commented that Baker proposes to remove portions of 
those piles and lay back a few of the steeper sections of banks.  The lowermost portion of the reach will 
also likely require more work to re-connect back into the restored main channel of R1.  There is also a 
pipe crossing in the lower portion of R2 that will be replaced.  The current pipe appears undersized and 
is partially clogged with some obvious storm overflow scouring present along with upstream 
aggradation.  Travis commented that he believes replacing the pipe would be of significant benefit with 
regards to biological connectivity.  After discussion, Todd stated that he didn’t think the functional uplift 
potential warranted a ratio of 2.5:1, but no other ratio was suggested at that time.  Baker would like to 
propose a ratio of 3:1 for this section as a more appropriate mitigation ratio.  This takes into account 
the added buffer, connecting R2 to the new raised bed elevation of R1 which will improve ground water 
hydrology, culvert replacement and crossing improvement, and selective spoil removal in areas where it 
can be accomplished without detrimental effects to existing trees. 
 
Reach T1 
At Reach T1, located in the right floodplain of R1, the group observed the spring pool origin and flow 
path into R1.  Todd and Ginny stated that T1 would be considered a linear wetland in the uppermost 
portion, only becoming a stream at a pinch-point by a tree (subsequently flagged) where a distinct, 



narrow channel begins and flows into the main stem of R1.  The functional benefit of including the 
associated upper spring and wetlands were discussed and it was suggested that the lower stream 
section be allowed at a Preservation ratio of 5:1 (in place of the proposed 10:1) provided that the 
easement include those spring and wetlands features as well.  All parties agreed to this proposal. 
 
Reach R3A 
The group eventually reached the downstream confluence of Reach R3 where it flows into R1.  The 
group then crossed over R1 and headed up an open field to the pipe crossing at the very bottom of 
Reach R3A, just below where T3 flows in.  The pipe crossing is partly clogged and clearly gets backed-up 
during storm events, resulting in overflows and scouring immediately downstream.  This pipe will be 
replaced with one that is appropriately sized.  We then began walking upstream in the right floodplain 
along T3 and then to T2 (see below for discussions on those).  The group began its evaluation of the 
stream channel for R3A in earnest at the pipe crossing at the uppermost portion of the reach.  The pipe 
is almost completely clogged with obvious signs of storm overflow resulting in significant bank and 
channel scour in the immediate downstream portion.  It will be replaced with a pipe that is 
appropriately sized.  For the remainder of the Reach, Baker is proposing an Enhancement Level I 
approach for this section at a ratio of 1.5:1, to include laying back steeper sections of eroding banks, 
stabilizing undercut banks, excavating bankfull benches in select areas, and installing a few in-stream 
structures where needed.  As the group walked downstream, Todd expressed reluctance at the 
proposed approach.  He noted the established vegetation in the buffer on both banks and was 
concerned about construction damage to the existing wetlands on the left floodplain.  Scott noted that 
the right floodplain is higher and does not contain wetlands, so construction equipment and paths could 
be focused on that side to minimize any impacts.  Jake noted the many sections of eroding vertical or 
undercut banks we would be addressing.  Travis stated that he walked farther upstream of the 
easement boundary to a less disturbed portion of the stream, and noted how surprisingly incised R3A is 
by comparison.  No agreement was reached regarding the approach or crediting during the walkover 
itself, but was made at the end of the visit back in the parking area.  Scott proposed that taking into 
account the functional benefit of including all the numerous springs, small tribs, and wetlands 
associated with this Reach, an Enhancement I approach at a 1.5:1 ratio could be justified if we included 
the additional small trib near T3 with the headcut (which will be fixed) into the easement boundary, and 
if these small tribs were to remain at a 10:1 Preservation ratio (and not at the potential 5:1 ratio 
discussed in the field).  Todd agreed that this sounded fair and other members of the IRT also appeared 
satisfied with that proposal. 
 
Reach T3 
Walking up Reach T3 to its spring-fed origin the group noted the presence of significant existing wetland 
areas between T3 and R3A, along with several smaller tributaries flowing into T3.  At the top of T3, 
Travis and Lindsay continued walking up one of those tribs (identified as T3B in the map) for a short 
distance (apx. 50 ft), noting a significant head-cut likely responsible for downstream sedimentation.  A 
discussion ensued about how best to capture this section of stream and head-cut (so it could be 
repaired and stabilized).  Jake commented that at a 10:1 ratio, Baker cannot purchase additional 
easement area without taking a financial loss.  The idea of potentially setting this trib at a 5:1 ratio was 
therefore proposed, but nothing firm was decided.  The group thought it best to continue the inspection 
of the rest of Reach R3A first.  Ultimately a 10:1 Preservation ratio was agreed upon (as explained 
above in the Reach R3A section). 
 
 
 



Reach T2 
The group continued walking along the left floodplain of R3A to Reach T2 and its spring-fed origin.  After 
discussion, Todd decided that he believes the upper portion is actually a wetland (from the spring to the 
abrupt 90° right turn towards R3A), and should not receive stream credits.  The overall high-quality of 
the wetland was noted.  The group then hiked to the pipe crossing at the upper part of Reach R3A.  
Ultimately a 10:1 Preservation ratio was agreed upon (as explained above in the Reach R3A section). 
 
Reach R3B 
The group then headed back down Reach R3, starting our inspection of R3B by walking downstream 
along its left bank.  Enhancement II was proposed for this section as the stream incision wasn’t as severe 
as in R3A or R3C, and had fewer sections of actively eroding banks, thus requiring less work to restore.  
Ginny noted the lack of woody vegetation in several large grassy areas and asked if trees would be 
planted there.  Scott stated that all such sparse areas found along the left bank would be planted, along 
with virtually the entire right bank, which has just one row of trees throughout.  A few steeper sections 
of stream bank will also be laid back, and a few sections of undercut banks will be stabilized as needed.  
Few overall comments were made by the IRT for this Reach.  Baker takes that as general acceptance of 
the proposed approach and credit determination of Enhancement II at a 2.5:1 ratio.   
 
Reach T4 
The group then Reach T4, another spring-fed tributary flowing into R3.  It’s also located next to a small, 
man-made, spring-fed pond whose overflow also contributes to T4.  In walking over the area, Todd 
commented that the water source for T4 likely originated with an adjacent series of springs but was 
diverted to help fill the pond.  No direct comment was made as to any credit impact that might present 
and Baker takes that as a general acceptance of the proposed credit determination for T4 of 
Preservation at a 10:1 ratio. 
 
Reach R3C 
Reach R3B transitions to Reach R3C just prior to its confluence with Reach T4.  Enhancement I is 
proposed for this Reach as it is more deeply incised than R3B (especially towards the bottom) with more 
frequent sections of eroding, undercut banks found throughout.  It also lacks a buffer on the right bank 
throughout the section, and lacks buffer on its left bank in the lower half.  This Reach will also likely 
require more work towards the bottom as it re-connects back into the restored channel of Reach R1.  No 
specific comments made by the IRT for this section were noted and Baker takes that as a general 
acceptance of the proposed approach and credit determination of Enhancement I at a 1.5:1 ratio. 
 
Reach R1 (lower) 
The group then returned to the main stem of R1, walking both in the stream channel itself at various 
points and along its right bank.  Group consensus was that this section was certainly appropriate for the 
Restoration at a 1:1 ratio as proposed.  However, Todd raised the issue that the IRT will allow no credits 
within the two existing powerline right-of-ways located on this section of R1.  DMS and Baker expressed 
surprise at this announcement, believing that 50% credit was generally given to sections of projects 
under powerlines.  Todd explained that was an agreement made earlier in the program’s history as a 
way to resolve older project crediting concerns, but that it was no longer applicable.  Scott asked about 
the potential use of an Overlay Agreement with the power company, giving the stream special 
protections, but Todd stated that such an agreement could not (or would not) be made by the power 
company.  He said they would always have the potential ability to impact the restored stream and 
buffer.  Todd stated that he would double check on the potential of mitigation credits inside of the 
power easements but felt it was unlikely.  No other issues of concern were raised for this stream 



section.  After reaching the bottom of R1 at its intersection with Pleasant Green Road, the group hiked 
back to the parking area, briefly summarized the points made during the walkover, established a credit 
determination for Reach R3A (as discussed above), and departed at about 3:30. 

 
This represents Baker Engineering's best interpretation of the meeting discussions. If anyone should find 
any information contained in these meeting notes to be in error and/or incomplete based on individual 
comments or conversations, please notify me with corrections/additions as soon as possible. 
 
 
Most sincerely,  
 

 
 
 
 
 
 

 
Scott King 
Michael Baker Engineering, Inc.     
8000 Regency Parkway, Suite 600     
Cary, NC  27518 
Phone: 919-481-5731 
Email: scott.king@mbakerintl.com 
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Meeting Minutes 

LOCHILL FARM RESTORATION PROJECT 

DMS Contract No. 6828 

Date Prepared:  August 17, 2016 

Meeting Date, Time, 
Location: 

 
August 12, 2016, 1:00 pm 

On-site (Orange County, NC) 

Attendees:  

USACE – Todd Tugwell, Andrea Hughes 

DMS – Jeff Schaffer, Lindsay Crocker, Periann Russell 

DEQ – Mac Haupt 

Baker – Jake Byers, Scott King, Russell Myers 

Subject:  Follow-up site visit to the April post-contract site walkover with IRT 

Recorded By:  Scott King 

 
An on-site meeting was held on August 12th at 1:00 PM with DMS and the IRT to review the contracted 
Lochill Farm Restoration Project (Full Delivery) in Orange County, NC.  The purpose of the meeting was 
to more closely inspect Reaches R2, R3A, R3B, and R3C to discuss the proposed mitigation approaches 
and establish credit ratios for each reach. 
 
Note: A revised site map showing the changes made during the walkover is included with this memo. 
 
Reach R3  
The group started at the top of the project at the uppermost portion of Reach R3A and walked 
downstream to the trib’s confluence with Reach R1.  Baker commented that while most of this reach 
wasn’t particularly incised, it does get slightly more incised downstream as the stream cut down to meet 
the significantly incised Reach R1.  It is also laterally instable with numerous stretches of exposed, 
eroding banks throughout.  Periann noted that the channel lacks good pool formation and could be 
improved with addition of wood for habitat diversity.  Baker reminded the group that the easement in 
the uppermost section R3A includes numerous small seeps/springs and tribs within a large wetland 
complex, and had been expanded to the west to include the spring-fed trib T-3B up to a headcut (which 
will be stabilized).  Todd commented during the walkover that the level of incision appeared quite minor 
and that the areas of lateral instability did not appear too frequent and weren’t strongly eroding.  He 
observed the presence of macroinvertebrates in the stream bed.  He also noted the established trees in 
the buffer of R3A.  Andrea noted that she did identify a few pools present in the stream. 
 
Later that day, Mac summarized his views on R3 as follows:  He did not feel that Reach R3 as a whole 
was in particularly bad shape.  Reach R3A could benefit from the addition of some wood in the channel, 
some spot pool additions, the culvert replacement at the top, and some spot bank stabilization, but did 
not believe that there were many widespread areas of lateral instability, and noted the presence of 
established hardwoods in the buffer.  He thought that Reach R3B and R3C could benefit from some 
isolated bank work where the streams aren’t connecting to the floodplain as well as they could be, there 



is some significant planting required throughout the right buffer, and that the culvert replacement 
would be beneficial.  Mac suggested the three sections of the reach just be merged for crediting 
purposes as an E2 approach at a 2.5:1 ratio.  Todd generally agreed with Mac’s assessment but offered a 
2:1 ratio for all three sections.  Baker contended that the level of lateral instability is more widespread 
and active than the group believes, but accepted an E2 approach for the entire reach at a 2:1 ratio. 
 
Reach R2 
The group next inspected the lower half of Reach R2, where the channel and buffer were evaluated.  
Todd commented that he believed the functional uplift potential resulting from the culvert replacement 
and the additional planting in the right buffer easement were very low.  He suggested that any spot 
bank work (pulling back slopes and/or removing spoil piles) was unnecessary and might do more harm 
than good.  As such he believed an E2 approach at a 5:1 ratio was warranted here.  Mac was agreeable 
to this assessment as well.  Baker accepted the ratio. 
 
This represents Baker Engineering's best interpretation of the meeting discussions. If anyone should find 
any information contained in these meeting notes to be in error and/or incomplete based on individual 
comments or conversations, please notify me with corrections/additions as soon as possible. 
 
 
Most sincerely,  
 

 
 
 
 
 
 

 
Scott King 
Michael Baker Engineering, Inc.     
8000 Regency Parkway, Suite 600     
Cary, NC  27518 
Phone: 919-481-5731 
Email: scott.king@mbakerintl.com 
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General Construction Sequence 

A general construction sequence is provided below and is included on the plan set for the Lochill Farm Stream Mitigation Project. The site 
construction, including grading and planting activities, will be conducted using common machinery, tools, equipment and techniques for 
successfully implementing the project 

1. Contractor shall contact North Carolina “One Call” Center (1.800.632.4949) before any excavation. 

2. Contractor shall prepare stabilized construction entrances and haul roads as indicated on the plans. 

3. The Contractor shall mobilize equipment, materials, prepare staging area(s) and stockpile area(s) as shown on the plans. 

4. Construction traffic shall be restricted to the area denoted as “Limits of Disturbance” or “Haul Roads” on the plans. 

5. The Contractor shall install temporary rock dams at locations indicated on the plans.  

6. The Contractor shall install temporary silt fence around the staging area(s). Temporary silt fencing will also be placed around the 
temporary stockpile areas as material is stockpiled throughout the construction period. 

7. The Contractor shall install all temporary and permanent stream crossings as shown on the plans in accordance with the NC Erosion 
and Sediment Control Planning and Design Manual. The existing channel and ditches on site will remain open during the initial stages 
of construction to allow for drainage and to maintain site accessibility. 

8. The Contractor shall construct only the portion of channel that can be completed and stabilized within the same day. 

9. The Contractor shall apply temporary seed and mulch to all disturbed areas at the end of each work day. 

10. The Contractor shall clear and grub an area adequate to construct the stream channel and grading operations after all Sedimentation 
and Erosion Control practices have been installed and approved. In general, the Contractor shall work from upstream to downstream 
and in-stream structures and channel fill material shall be installed using a pump-around or flow diversion measure as shown on the 
plans. 

11. The Contractor will begin construction by excavating channel fill material in areas for Reach R1.  Along ditches with water or stream 
reaches, excavated material should be stockpiled in areas shown on the plans.  In any areas where excavation depths will exceed 10 
inches, topsoil shall be separated, stockpiled and placed back over these areas to a depth of eight inches to achieve design grades and 
create a soil base for vegetation according to the plans and specifications. 

12. Contractor shall begin construction on stream Reach R1 at Station 10+00 and proceed in a downstream direction until the reach is 
completed at Station 42+30 at Pleasant Green Road.  Concurrently, construction along Reach R3 will begin at the upstream section at 
Station 10+00 and continue downstream until its confluence with Reach R1 at Station 26+10.  

13. After excavating the channel to design grades, install in-stream structures, grassing, matting, and transplants in this section, and ready 
the channel to accept flow per approval by the Engineer.   

14. Water will be turned into the constructed channel once the area in and around the new channel has been stabilized. Immediately begin 
plugging, filling, and grading the abandoned channel, as indicated on plans, moving in a downstream direction to allow for drainage of 
the old channels. No water shall be turned into any section of channel prior to the channel being completely stabilized with all 
structures installed. 

15. The new channel sections shall remain open on the downstream end to allow for drainage during rain events. 

16. Any grading activities adjacent to the stream channel shall be completed prior to turning water into the new stream channel segments.  
The Contractor shall not grade or roughen any areas where excavation activities have not been completed. 

17. Once a stream work phase is complete, apply temporary seeding, permanent seeding, and mulching to any areas disturbed during 
construction. Apply permanent seeding mixtures, as shown on the vegetation plan. Temporary seeding shall be applied in all disturbed 
areas such that ground cover is established within 15 working days following completion of any phase of grading. Permanent ground 
cover shall be established for all disturbed areas within 15 working days or 90 calendar days (whichever is shorter) following 
completion of construction. 

18. Contractor shall improve and construct the existing farm road crossings by installing ford and culvert crossings, stabilizing side slopes, 
and modifying the farm road bed elevations according to the plans and specifications.   

19. All disturbed areas should be seeded and mulched before leaving the project. Remove temporary stream crossings and any in-stream 
temporary rock dams. All waste material must be removed from the project site. 

20. The Contractor shall treat areas of invasive species vegetation throughout the project area according to the plans and specifications 
prior to demobilization. 

21. The Contractor shall plant woody vegetation and live stakes, according to planting details and specifications. The Contractor shall 
complete the reforestation (bare-root planting) phase of the project and apply permanent seeding at the appropriate time of the year. 

22. The Contractor shall ensure that the site is free of trash and leftover materials prior to demobilization of equipment from the site. 
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* ALL CHANNEL WORK MUST BE STABILIZED DAILY

STABILIZATION  TIMEFRAMES

SLOPES 3:1 OR FLATTER 14 DAYS 7 days for slopes greater than 50' in length
ALL OTHER AREAS WITH SLOPES FLATTER THAN 4:1 14 DAYS None, except for perimeters and HQW Zones

HIGH QUALITY WATER (HQW) ZONES 7 DAYS NONE

SLOPES STEEPER THAN 3:1 14 DAYS
If slopes are 10' or less in length and are not 

steeper than 2:1, 14 days are allowed

SITE AREA DESCRIPTION STABILIZATION TIME FRAME EXCEPTIONS
PERIMITER DIKES, SWALE, DITCHES AND SLOPES 7 DAYS NONE
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EROSION & SEDIMENTATION CONTROL NOTES: 

1. THE CONTRACTOR SHALL INSTALL THE EROSION AND SEDIMENTATION CONTROL MEASURES AS SHOWN ON 

THE PLANS PRIOR TO ANY GRADING ACTIVITIES.  SEE SHEET 3 FOR GENERAL CONSTRUCTION SEQUENCE. 

 

2. ALL DISTURBED AREAS SHALL BE SEEDED AND MULCHED PER THE PLANS AND TECHNICAL SPECIFICATIONS.  

TEMPORARY AND PERMANENT SEEDING SHALL BE PLACED ON ALL DISTURBED AREAS BY THE END OF EACH 

WORK DAY.  SLOPES FLATTER THAN 3H:1V SHALL BE STABILIZED WITH GROUND COVER WITHIN FOURTEEN 

(14) CALENDAR DAYS FROM THE LAST LAND-DISTURBING ACTIVITY.  ALL SLOPES STEEPER THAN 3H:1V SHALL 

BE STABILIZED AS SOON AS PRACTICABLE WITHIN SEVEN (7) CALENDAR DAYS.  SEE SHEET 1-A FOR 

VEGETATION SELECTION. 

 

3. CONTRACTOR SHALL MINIMIZE DISTURBANCE TO EXISTING BUFFER VEGETATION AND CONSTRUCTION 

CORRIDOR TO THE EXTENT PRACTICAL.  CLEARING AND GRUBBING ACTIVITIES SHALL BE LIMITED TO THE 

MINIMAL AMOUNT NECESSARY FOR HAUL ROADS, CHANNEL RELOCATIONS, AND STOCKPILE AREAS. 

 

4. ALL EXISTING ROADS OR FARM PATHS USED FOR CONSTRUCTION ACTIVITES SUCH AS HAUL ROADS AND SITE 

ACCESS SHALL BE REPAIRED, IF NECESSARY, TO THE PRE-CONSTRUCTION CONDITION OR BETTER. 

 

5. THE CONTRACTOR SHALL MAINTAIN EROSION AND SEDIMENTATION CONTROL DEVICES IN ACCORDANCE WITH 

THE APPROPRIATE EROSION AND SEDIMENTATION CONTROL ORDINANCES.  EROSION CONTROL MATTING 

SHALL BE INSTALLED ON ALL RESTORED STREAMBANKS AND SIDE SLOPES STEEPER THAN 3:1 AS SHOWN IN 

THE PLANS AND DETAILS. 

 

6. THE CONTRACTOR MUST ESTABLISH GROUND COVER VEGETATION IN ACCORDANCE WITH THE PLANS AND 

TECHNICAL SPECIFICATIONS BEFORE TURNING WATER INTO THE NEW STREAM CHANNEL SEGMENTS. 

 

7. THE CONTRACTOR SHALL WORK IN THE DRY AND UTILIZE A PUMP-AROUND OPERATION OR FLOW DIVERSION 

MEASURE AS SHOWN ON THE PLAN SHEETS.   

 

8. THE ENGINEER MUST APPROVE ALL GRADING ACTIVITIES AND GROUNDCOVER STABILIZATION PRIOR TO 

RIPARIAN VEGETATION PLANTING. 

 

9. ROCK DAMS SHALL BE INSTALLED BELOW  ACTIVE WORK AS NEEDED. 
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