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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 [-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 [V
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 buftfer
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:

e Increased bankfull events, restoring a more natural flooding regime to the system
Stable streams banks with appropriate channel dimensions

e Increased number of pools and woody structures from existing conditions, and a reduction in
impediments to aquatic organism stream passage

e Establishment of a 50-foot minimum width vegetated riparian buffer

o 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 Unconfined Unconfined Unconfined Unconfined
confined, 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 (Hgfed) / B5/B5 E4béZbB4 / E5/E5

AV IV -
Evolutionary trend (Simon) Degradation IS_ Sstzge Degradation IS_ Sstzge
and Widening y and Widening y
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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lﬁgﬁ;&?ﬁiﬁggﬁggégonﬁned’ moderately 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-V, NSW
Stream Classification (existing / proposed) E5/ES E5/ES E5/ES E5/ES
Evolutionary trend (Simon) Is_yit:ge Igyi::;)lle Is_ystt:;le Is_yjtt;?lle
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 SA and 5B show the drainage areas for each project reach.
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Table 3.2 Summary of Field Investigations to Determine Intermittent/Perennial Status
Lochill Farm Stream Mitigation Plan - NCDMS Project No. 97083

Project Existing Project NC].)WQ. Stream Watershed Drainage Stream Sta.tus
l?each. Reach Length Classification Form R Based on Field
Designation (ft) Score 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

*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 23™ and ending on November 8™ (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
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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 mi* (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 20" 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 20" 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 3720080500] (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

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.

Functional Uplift Summary

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 Existing Proposed Existing Proposed Existing Proposed
Category Conditions | Conditions | Conditions | Conditions | Conditions | Conditions
Hydrology Functioning | Functioning | Functioning | Functioning | Functioning | Functioning
Hydraulics T Functioning | Functioning | Functionin RSl Functionin
y at Risk & & & at Risk &
Geomorpholo Functionin T i Functionin el Functionin
P gy & at Risk & at Risk &
Physicochemical T Functioning | Functioning | Functionin RSl Functionin
y at Risk & & & at Risk &
. Functioning . Functioning . Functioning ..
Biology at Risk Functioning at Risk Functioning at Risk Functioning
Average/Overall Functionin Ao Functionin RSl Functionin
£ & at Risk & at Risk &
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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 To restore appropriate bankfull A natural flooding regime will be | Hydraulics
stream reaches dimensions, remove spoil berms, restored to the stream and wetland | (Biology)
to their and/or raise channel beds, by utilizing | system. Elevated groundwater
floodplains either a Priority I Restoration levels in wetlands will be restored
approach (R1) or an Enhancement to adjacent riparian areas.
Level I approach (R3). Restored wetland areas will
support a more diverse plant
community.
Stabilize steep To construct streams of appropriate This will reduce sediment and Geomorphology
and/or eroding dimensions, pattern and profile in nutrient losses to the stream (Physiochemical,
stream banks restored reaches, slope stream banks | system. Appropriate riffle pool Biology)
and provide bankfull benches on morphology will reduce in-stream
enhanced streams, and utilize bio- shear stresses and increase aquatic
engineering to provide long term habitat by increasing pools. Bio-
stability. engineering will help to reduces
water temperatures.
Improve in- Construct an appropriate channel These improvements will increase | Geomorphology
stream habitat morphology to all streams increasing | woody debris and organic carbon | (Physiochemical,
the number and depths of pools, with | in streams, increase dissolved Biology)
structures including geo-lifts with oxygen, and improve the quality
brush toe, log vanes/weirs, root wads, | and quantity of habitats for a
and/or J-hooks. Also repair stream diverse range of aquatic organisms
disconnects in the channels caused by | and ease their passage through the
clogged pipe culverts. stream system.
Reestablish Establish riparian buffers at a 50-ft This will improve the buffer’s Geomorphology
forested riparian | minimum width along all stream ability to remove or reduce (Physiochemical,
buffers reaches, planted with native tree and | sediment and nutrients from Biology)
shrub species. runoff and groundwater, as well as
enhance riparian corridor habitat
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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

Tributary to Spencer Baker
the South greek Richland Morgan Composite
Fork of Cane Creek Branch Reference
Parameter Upstream
Creek Data

County Chatham Montgomery Moore Orange
Stream Type C4 E4/C4 C4 C4 C4
Drainage Area — square 0.41 0.50 1.00 8.35
miles
Bankfull Width (wukr) — 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

Tributary to Spencer Baker
the South greek Richland Morgan Composite
Fork of Cane Creek Branch Reference
Parameter Upstream
Creek Data
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Bankfull Mean Depth (doks) 0.9 1.2 0.9 0.9 2.3
— feet
Width/Depth Ratio (w/d 14.4 14.6 7.3 18.0 18.6 14.1 10.0 15.0
ratio)
Cross sectional Area (Aukr) 11.6 12.2 10.6 15.0 15.5 75.1
—SF
Bankfull Mean Velocity N/P N/P N/P 6.6 3.5 5.0
(Voke) - fps
Bankfull Discharge (Qukr) — N/P N/P N/P 524.0
cfs
Bankfull Max Depth (dmbke) 1.4 1.9 14 1.5 2.8
- feet
dmbkf/ dbkf ratio 1.6 1.6 1.6 1.7 1.2 1.2 1.5
Low Bank Height to dmpks N/P 1.0 1.0 1.0 1.0
Ratio
Floodprone Area Width 26 36 228.5 50 53 71.5
(Wipa) — feet
Entrenchment Ratio (ER) 2.0 2.75 26.3 3.0 33 2.3
Meander length (L.,) — feet 32 58 54.0 196.0 90 94 N/P
Ratio of meander length to 2.45 4.44 6.2 22.5 5.5 5.7 N/P 7.0 14.0
bankfull width (Ln/Woks)
Radius of curvature (R;) — 16 25 5.4 22.1 14.3 26.1 N/P
feet
Ratio of radius of curvature 1.23 1.92 0.6 2.5 0.9 1.6 N/P 2.0 3.0
to bankfull width (Rc/ whk)
Belt width (wyi) — feet 14 30 24.0 52 25 40 N/P
Meander Width Ratio 1.07 2.3 2.8 6.0 1.5 2.4 N/P 3.5 8.0
(Woit/ Wke)
Sinuosity (K) Stream N/P 1.1 1.2 N/P 1.2 1.4
Length/ Valley Distance
Valley Slope — feet per foot N/P 0.0139 0.0136 N/P 0.005 | 0.0015
Channel Slope (Schannel) — N/P 0.0132 0.0133 0.0070
feet per foot
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Table 6.1 Reference Reach Parameters Used to Inform Design Ratios
Lochill Farm Stream Restoration Project - NCDMS Project No. 97083

Tributary to Spencer Baker
the South greek Richland Morgan Composite
Fork of Cane Creek Branch Reference
Parameter Upstream
Creek Data
Min | Max Min Max | Min Max | Min | Max | Min Max
Pool Slope (spool) — feet per N/P N/P 0.0001 0.00 | 0.0014 0.0001
foot
Ratio of Pool Slope to N/P N/P 0.01 0.00 0.11 0.01 0.00 0.20
Average Slope  (Spool /
schannel)
Maximum Pool Depth (dpool) 1.8 2.1 2.5 2.5 4.1
— feet
Ratio of Pool Depth to 2.0 2.3 2.1 2.8 1.8 1.5 3.5
Average Bankfull Depth
(dpool/doke)
Pool Width (wpeo) — feet 10.1 15.0 8.4 11.1 259
Ratio of Pool Width to 0.77 1.15 1.0 0.7 0.8 1.2 1.7
Bankfull Width (Wpool / Wokr)
Pool Area (Apool) — square 15.3 17.4 12.8 20.1 88.9
feet
Ratio of Pool Area to 1.29 1.46 1.2 1.3 1.2
Bankfull Area
(Apool/Abk)
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 2.2 6.7 1.5 5.3 2.3 5.8 4.4 8.3 3.5 7.0
Spacing to Bankfull Width
(p-p/Woke)
Riffle Slope (sifne) — feet per | N/P N/P 0.010 | 0.067 | 0.013 | 0.0413 | 0.014 | 0.024
foot
Ratio of Riffle Slope to N/P N/P 0.8 5.1 1.0 3.1 2.0 34 1.2 1.5
Average Slope (Srifnie/ Sbkf)
Particle Size Distribution of Riffle Material
Material (dso) Medium Medium Very Coarse Very Fine
Gravel Gravel Gravel Gravel
dig —mm N/P 0.06 6.0 N/P
d3s — mm 1.82 3 N/P 1.2
dso — mm 11.26 8.6 45.0 3
MICHAEL BAKER ENGINEERING, INC. PAGE 6-3 1/23/2018

LOCHILL FARM RESTORATION PROJECT: STREAM MITIGATION PLAN




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

Tributary to Spencer Baker
the South greek Richland Morgan Composite
Fork of Cane Creek Branch Reference
Parameter Upstream
Creek Data
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
dss —mm 4338 77 125.0 77
dos —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

Existing Stream

Design Stream

Values Values Reference Data
Parameter 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) 15.3 235 19.0
Bankfull Mean Velocity, Vbkf (ft/s) 32 43 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) 52 10.6 13 10 15
Width Floodprone Area, Wipa (ft) 13.1 98.6 65.0 100.0
Entrenchment Ratio, Wfpa/Wbkf (ft/ft) 1.5 ]5 4.1 6.4
Riffle Max Depth @ bkf, Dmax (ft) 1.9 26 1.5
Riffle Max Depth Ratio, Dmax/Dbkf 1.1 1.5 1.25 1.2 1.5
Max Depth @ tob, Dmaxtob (ft) 3.7 592 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
Re Ratio, Re/Wbkf 15 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 Riftle, Srif (ft/ft)** 0.0260 0.0062/0.0101
Riffle Slope Ratio, Srif/Schan** 33 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

Existing Stream Design Stream
Values Values Reference Data

Parameter MIN MAX MIN MAX MIN MAX
Pool Max Depth, Dmaxpool (ft) 42 6.8 25 4.0
Pool Max Depth Ratio, Dmaxpool/Dbkf 22 592 21 33 1.5 35
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 33 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.

Upper Middle Lower
Station | (10+00 to 18+93) (18493 to 39+29) | (39+29 to 42+09)

* Channel Slope, Schan (ft/ft) 0.0052 0.0067 0.0153
ok Slope Riffle, Srif (ft/ft) | 0.0062 | 0.0078 | 0.0080 | 0.0101 | 0.0184 | 0.0230
R Slope Pool, Spool (ft/ft) | (.0000 0.001 0.0000 | 0.0013 | 0.0000 | 0.0031

Reach R2 Enhancement Level 11

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 1

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

Existing Design Reference Data

Stream Values Stream Values
Parameter 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, Dbk (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, Wipa (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 35 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 NC Piedmont Rural Regional Curve

Curve Equations (Harman et al., Equations: Revised NC Rural

1999) Regional Curve (Walker, 2012)
Qukr = 89.04 A, *7 R?=0.91 Qukr = 58.26 A, *78 R?=0.99
Apke =21.43 A, 068 R2=0.95 Apke = 15.65A,, %% R?=0.99
Wik =11.89 A, %% R?=0.81 Weke = 11.64 A, %% R2=0.98
Dukr = 1.50 A, %32 R?=0.88 Dpkr = 1.15 A, % R2=0.96
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Table 6.5 Comparison of Bankfull Areas
Lochill Farm Stream Mitigation Project - NCDMS Project No. 97083

Bankfull Area Estimates
Reach DA (sq mi) | from 1999 /2012 Regional Measured At Bankfull
Indicator (sq ft)
Curves (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 Bankg‘ltl/lszfce)louty Bankful(lcg;scharge

Reach R1

NC Rural Piedmont Regional Curve! 7.1 124.3

NRCS NC Rural Piedmont Regional Curve? 4.7 83.6

Friction Factor to Relative Roughness Ratio method® 4.0 70.0

Manning’s “n” from friction factor and relative roughness? 4.2 74.3

Manning’s “n” from stream type> 2.9 50.3

Design Estimate 3.9 75
Reach R3

NC Rural Piedmont Regional Curve! 4.1 37.4

NRCS NC Rural Piedmont Regional Curve? 2.1 22.8

Friction Factor to Relative Roughness Ratio method® 4.1 43.7

Manning’s “n” from friction factor and relative roughness? 4.4 46.2

Manning’s “n” from stream type> 4.1 433

Design Estimate 4.4 45

Notes:

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

2Revised NC Rural Piedmont Regional Curve developed by NRCS (Walker, 2012).

SWARSSS, 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 (1bs/sq-ft) 0.412 0.502
Required Mean Depth (ft) 1.07! 1.07
Required Slope (ft/ft) 0.0049! 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

% Planted by Density Wetland
Botanical Name Common Name Species (Ibs/ac) 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 1), 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 (MY 1).
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 llex 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 (MY 1, MY2,
MY3, MY4, and MY5) by December 31*. 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 Monitoring Outcome Likely Functional
Standards Metric Uplift
Reconnect Restore streams | Four bankfull Crest gauges Increased A dissipation of
stream with appropriate | events during and/or pressure bankfull events, | damaging high
reaches to channel the 7-year transducers used to | restoring a more | flows during flood
their dimensions, and | monitoring record bankfull natural flooding | events, hydrologic
floodplains. remove spoil period. events. regime to the enhancement of
berms. system. adjacent wetlands,
and increased
floodplain access
for sediment
storage.
Stabilize Restore streams | Restored Cross section Stable stream A reduction in
steep and/or with appropriate | streams will surveys and visual | banks with sediment loss to
eroding bank slopes, and | maintain bank- | inspections with appropriate streams from bank
stream banks. | stabilize with height-ratios of | photographic channel erosion, along with
bank structures less than 1.2 documentation. dimensions. the resulting
and/or plant with | and nutrient loss,
live-stake entrenchment increased woody
vegetation. ratios greater debris and organic
than 1.4 material in stream.
(provided
visual
inspections also
reveal
stabilization).
Improve in- Install a variety | N/A Inventory Increased An increase in the
stream of in-stream comparisons of number of pools | quantity and quality
habitat. structures, bed features from | and woody of aquatic habitat
increasing the existing conditions | structures from features for
woody debris and as-built project | the existing macroinvertebrates
and the number surveys and conditions. and fish.
and types of assessments. Demonstrate
pools. Repair reduced aquatic
stream organism
disconnects from impediments
clogged culverts. through stream
system.
Reestablish Plant appropriate | Interim survival | Vegetation At the end of Improved riparian
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forested

native hardwood

rates of 320

monitoring plots

monitoring, a

corridor habitat for

riparian tree and shrub stems/acre at (100 m2 each vegetated native species,
buffers. species on MY3 and 260 covering 2% of the | riparian buffer improved
streambanks and | steams/acre at total planted area). | will be have stabilization of
in the riparian MY5, with final been established | stream floodplain
buffer at a 50- rate of 210 at a minimum (reducing sediment
foot minimum stems/acre at 50-foot width loss), increased
width in all areas | MY7. and ata woody and organic
within the minimum 210 material in
conservation stems/acre of buffer/stream
easement where native species, system.
established including
native trees and volunteers.
shrubs do not
exist.
Permanently | Establish a N/A Visual inspections | Restored streams | The functional
protect the permanent to confirm no and buffers uplift improvements
project. Conservation encroachments protected from from the project are
Easement (CE) into CE. damaging maintained and
for the entire encroachments. protected in
project. 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 1* 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
Pattern measurements will be calculated as part of
. the as-built/baseline report. Additional pattern
Baseline/As- data, such as bank erosion pins/arrays, will be
X Pattern built (MYO0) Reaches R1 and upper R3 ’ . P rays, v
collected only if there are visual indications or
and as needed . .
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
Monitoring 10 cross sections In Reach Cross sections to be monitored over seven (7)
. . R1, and 2 in Reach R3 . .
X Dimension Years 1,2,3,5 (half in riffles, half in years and shall include assessment of bank height
and 7 ’ ratio (BHR) and entrenchment ratio (ER).
pools)
Baseline/As- For the Restoration and Enhancement I
Longitudinal . components of this project where channel pattern
X built (Year 0) Reaches R1 and upper R3 L .
Profile and as needed has been significantly altered, the channel will be
surveyed as part of the as-built record drawings.
Surface Water lacure:t (%Slgg;oiin(llaint)]?)vg The devices will be inspected on all site visits to
X Annually gaug p document the occurrence of bankfull events on the
Hydrology Reach R1, 1 crest gauge roiect
on Reach R3 project.
5 permanent vegetation
Monitoring f}iﬁéivﬁéﬁihe:taa Eilgd Vegetation will be monitored using the Carolina
X Vegetation Years 1,2, 3, area %v ith1a d(ﬁtional Vegetation Survey (CVS) protocols. Plots will be
41,5and 7 ’ 100 m? in size and total 2% of the planted area.
random plot to be
relocated each year.
EX9UC and Annually and . . Locations of exotic and nuisance vegetation will
X Nuisance as needed Project wide be visually assessed, photographed, and mapped
Vegetation y > P graphed, pped.
Representative photographs will be taken to
capture the state of the restored channel and
X Visual Annually and Proiect wide vegetated buffer conditions. Stream photos will
Assessment as needed ) be preferably taken in the same location when the
vegetation is minimal to document any areas of
concern or to identify trends.
Proiect Locations of fence damage, vegetation damage,
X ! Annually Complete easement boundary encroachments, etc. will be
Boundary boundary
photographed and mapped.
Beaver The presence of any beaver activity will be
X Activity ;\Snlqu::.(lile}(/iand Project wide visually assessed throughout the monitoring

period along all project reaches.

! 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.

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.

R
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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

Existing Restored Creditible
Project Wetland Footage Footage, Footage, Approach
Component Position and or Acreage, Acreage Restoration Priority Mitigation Mitigation
(reach ID, etc.) HydroType Acreage Stationing or SF or SF! Level Level Ratio (X:1) Credits

10+00 -

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

Reach R2 590 16+17 617 600 Ell 5 120
10+00 -

Reach R3 1,697 26+17 1,617 1,602 EI 2 801
10+00 -

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

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

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

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

Reach T4 89 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

! 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

Non-
Credited riparian
Stream Riparian Wetland Wetland Credited Buffer
Restoration Level (linear feet) (acres) (acres) (square feet)
Riverin Non-
verne 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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Appendix A

Figures/Maps, Cross-Sections, and Photographs
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General Easement Area

Note: The historic aerial photograph is not georeferenced,
complicating the placement of the exact easement boundary.
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General Easement Area

Note: The historic aerial photograph is not georeferenced,
complicating the placement of the exact easement boundary.
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General Easement Area

Note: The historic aerial photograph is not georeferenced,
complicating the placement of the exact easement boundary.
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General Easement Area A

Note: The historic aerial photograph is not georeferenced,
complicating the placement of the exact easement boundary.
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Visual BHR Assessment
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Channel Incision Assessment

I Extreme, BHR => 2.0 R1
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| Low/None, BHR =~1.0 ,
T1 . .
(]
R2
(]
R3
(] (]
T4
Iy
(]
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i
Channel Incision

Reach Reach Length (ft) | Extreme High Moderate | Low/None | BHR Range T2

R1 2,925 84% 8% 8% 0% 1.4-2.6

R2 590 0% 30% 56% 14% 1.0-1.7

R3 1,697 28% 33% 39% 0% 1.1-2.1

T1 96 0% 44% 0% 56% 1.0-1.9

T2 49 0% 0% 0% 100% 1.0

T3/T3b 516 0% 11% 0% 89% 1.0-1.8

T4 89 0% 0% 0% 100% 1.0
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R1 2,925 12% 85% 0% 3% 0%
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R3 1,697 2% 15% 45% 38% 0%

Tl 96 0% 0% 41% 0% 59%
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Reach Reach Length (ft) Narrow Buffer (<25 ft)
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Combined 5,962 40.5%
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|:| Conservation Easement
Proposed Project Streams
|:| Buffer Group 2: Preservation on Non-Subject Stream (5:1) 13,067 ft2
|| Buffer Group 1: Restoration (1:1) 169,553 ft2

- Buffer Group 3: Preservation on Subject Stream (10:1) 424,955 ft2

,,,,,,,,

,,,,,,,,

T2:0
T3:0

Buffer Credits by Reach:
R1: 111,266 Rest. and 4,345 Pres.
R2: 19,824 Rest.

R3: 38,463 Rest.

T1: 1,160 Pres.

T4: 1,453 Pres.
) Total Credits: 176,511

Buffer Mitigation Credit Determination:

BG1: Restoration (1:1) = 169,553 ft2 / 169,553 credits

BG2: Preservation (5:1) = 13,067 ft2 / 2,613 credits

BG3: Preservation (10:1) = 424,955 ft2 (but only 43,451 ft2 allowed)* / 4,345 credits
Total: 176,511 credits

*Preservation may only make up 25% of the total buffer mitgation area.
169,553 ft2 of Rest. / 0.75 = 226,071 ft2 Total Area Buffer Mitigation (TABM)
226,071 ft2 * 0.25 = 56,518 ft2 Eligible Preservation Area (EPA)

So BG2 13,067 ft2 + BG3 43,451 ft2 = Total 56,518 ft2 EPA

Note: In no location does the riparian buffer exceed 100-ft in width

NCCGIA
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Lochill Farm Surveyed Cross-Sections:

Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio | ER Elev Elev
Riffle B 19.15 | 12.04 | 159 | 197 | 757 | 2.6 | 1.52 | 497.72 | 501.02
Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio ER Elev Elev
Riffle E 19.6 101 | 1.94 | 2.64 5.2 1.7 | 852 | 495.92 | 497.6




Lochill Farm Surveyed Cross-Sections:

Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio ER Elev Elev
Riffle E 15.36 | 11.06 | 1.39 195 | 796 | 2.1 | 291 | 488.83 | 491.1
Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio | ER Elev Elev
Riffle E 2357 [ 1349 | 175 | 204 | 7.71 | 1.8 | 7.32 | 482.97 | 484.72
Cross-section 4 on Reach R1
490
489 4| Bankfull
488 411 77 Floodprone
g 487
5 486
8§ 485
2
w 484
483
482
481
480 T T T T T
50 60 70 80 90 100 110
Station (ft)




Lochill Farm Surveyed Cross-Sections:

Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio | ER Elev Elev
Riffle E 20.21 | 1468 | 1.38 | 2.09 | 10.64 | 2.2 | 5.84 | 478.68 | 480.77
Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio | ER Elev Elev
Riffle E 7.5 6.23 1.2 146 | 5.19 | 1.7 | 2.3 | 493.15 | 494.16




Lochill Farm Surveyed Cross-Sections:

Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio | ER Elev Elev
Riffle E 10.66 | 11.02 | 0.97 | 1.33 [ 11.36| 1.6 | 547 | 512.39 | 513.2
Max
Stream BKF BKF BKF BKF BH BKF TOB
Feature | Type Area Width | Depth | Depth | W/D | Ratio | ER Elev 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 downstream from seep origin

Reach T4, view upstream
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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 Site Protection | Deed Book and | Acreage
Number Landowner PIN (LT Instrument Page Numbers | Protected
CE-A Jane Kelly & David W. 0805390700 Orange Conservation Book 63 84, 134
Gilbert Easement Page 1
Jane Kelly & David W. Conservation Book 6384,
CE-B Gilbert 0805390700 | Orange Easement Page | 0.98
Jane Kelly & David W. Conservation Book 63 84,
CE-C Gilbert 0805390700 | Orange Easement Page | 2.48
Jane Kelly & David W. Conservation Book 63 84,
CE-D Gilbert 0805390700 | Orange Easoment Page 1 3.63
Jane Kelly & David W. Conservation Book 63 84,
CE-E Gilbert 0805390700 | Orange Easement Page | 2.76
Jane Kelly & David W. Conservation Book 63 84,
CE-F Gilbert 0805390700 | Orange Easoment Page 1 1.10
Jane Kelly & David W. Conservation Book 6384,
CE-G Gilbert 0805390700 | Orange Easement Page | 223
CE-H Ralph T. & Tonya W. 0805291320 Orange Conservation Book 63 84, 021
Bruno Easement Page 19
CE-1 Ralph T.& TOnya W. 0805291320 Orange Conservation BOOk 63 84, 1.16
Bruno Easement Page 19

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.



I:I Conservation Easement Parcel Boundaries

Orange County Parcel Boundaries

I Fcet

Lochill Farm Site

CE-E
CE-D
CE-B CE-F
CE-A Gilbert, Jane Kelly &

Gilbert, David W.

PIN 0805390700
Bruno, Ralph T. &
Bruno, Tonya W.
PIN 0805291320 CE-G

CE-H
NCCCIA
Figure B.1
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Site Protection Instrument Map
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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 ILF/NCDMS
Release Release Activity Interim Total
Milestone Release Released
| Site Establishment 0% 0%

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

Year 1 monitoring report demonstrates that channels are
3 stable and interim performance standards have been met 10% 40%

Year 2 monitoring report demonstrates that channels are
4 stable and interim performance standards have been met 10% 50%

Year 3 monitoring report demonstrates that channels are
5 stable and interim performance standards have been met 10% 60%

Year 4 monitoring report demonstrates that channels are

6" stable and interim performance standards have been met 5% (725();@*)
0
Year 5 monitoring report demonstrates that channels are .

7 stable and interim performance standards have been met 10% (87550 //?,*)
0
Year 6 monitoring report demonstrates that channels are 20%

8* stable and interim performance standards have been met 5% (90% 2*)
(V]
Year 7 monitoring report demonstrates that channels are .

9 stable, and performance standards have been met and 10% 9004**

project has been approved for closeout (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.
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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.
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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.
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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 8.5 325 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




Legend A

|:| Conservation Easement

@ Stream ID form locations

Project Streams

NC OneMap, NC Center for Geographic Information and Analysis, NC 911
Board

Lochill Farm Site DWR Stream ID Form
Orange County, NC 0 125 250 502 t Location Map

T — : :
03020201-030030 ee Lochill Farm Site
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|:| Conservation Easement A

* NC-SAM Reach Locations

/. NC-WAM Locations
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R3

T4
WAM Site #2
[\
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0 250 500

Site Assessment Locations
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I B Fcct




0 ppn 1T
NC SAM FIELD ASSESSMENT FORM g 4 \)
Accompanies User Manual Version 2.1 (5. 4 :’{é b

USACE AID #: NCDWR #

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same property,
identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User Manual for
detailed descriptions and explanations of requested information. Record in the “Notes” section if supplementary measurements were
performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT/SITE INFORMATION

1. Project name (if any): i gjéw« 2. Date of evaluation: G(’ZZ “é?

3. Applicant/owner name: ,égggh 4. Assessor name/organization: {’ % / . M

5. County: é?rw 6. Nearest named water body /

7. River basin: Me e on USGS 7 5-minute quad oQéﬁ éuwi‘i{'\ éﬁeﬁl{ /2 méég Sony,
8. Site coordinates (decimal degrees, at lower end of assessment reach):  -.? % 489 5 36 NIEE d
STREAM INFORMATION: (depth and width can be approximations) .

9. Site number (show on attached map): # i 10. Length of assessment reach evaluated (feet): s 557&/2

11. Channel depth from bed (in riffle, if present) to top of bank (feet): %“ 4 [JUnable to assess channel depth.

12. Channel width at top of bank (feet): fe> &6 13. Is assessment reach a swamp stream? [JYes [ANo

14. Feature type: [dPerennial flow [Jintermittent flow []Tidal Marsh Stream
STREAM CATEGORY INFORMATION:

15. NC SAM Zone: [Mountains (M) [EdPiedmont (P) Oinner Coastal Plain (1) [JOuter Coastal Plain (O)
16. Estimated geomorphic N Y

valley shape (skip for Oa s B

Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [dsize 1 (<0.1mi®) [dSize2(0.1to<0.5mi®) [HASize3(0.5to<5m®) []Size 4 (25 mid)

for Tidal Marsh Stream) LOowm{ 2

ADDITIONAL INFORMATION:
18. Were regulatory considerations evaluated? [dYes [INo If Yes, check all that apply to the assessment area.

[OSection 10 water [Classified Trout Waters Gdwater Supply Watershed ((J1 CJit i v [v)
[Essential Fish Habitat [JPrimary Nursery Area [(High Quality Waters/Outstanding Resource Waters
[JPublicly owned property EINCDWR riparian buffer rule in effect ENutrient Sensitive Waters
[DAnadromous fish [1303(d) List [CJCAMA Area of Environmental Concern (AEC)
[CJDocumented presence of a federal and/or state listed protected species within the assessment area.

List species:

[ODesignated Critical Habitat (list species)
19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached? [1Yes ElNo

Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
GdA Water throughout assessment reach.

(OB No flow, water in pools only.

Oc No water in assessment reach.

Evidence of Flow Restriction ~ assessment reach metric

OA At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates, debris jams,

beaver dams).

@B Not A

Feature Pattern — assessment reach metric

EA A majority of the assessment reach has altered pattern (examples: straightening, modification above or below culvert).

3] Not A

Feature Longitudina! Profile ~ assessment reach metric

EA Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradatlon drec;g g, and exivanon where appropriate channel profile has not reformed from any of
these disturbances). L o wel § st Pt i |

(B Not A

Signs of Active Instability - assessment reach metric

Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
OA < 10% of channel unstable

B 10 to 25% of channel unstable

&dc > 25% of channel unstable
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Streamside Area Interaction - streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

OA OA Little or no evidence of conditions that advers%xﬂf%ct reference interaction

OB OB Moderate evidence of conditions (examples: Herms} levees, down- cutffﬁ@ aggradation; dr dg|ng} that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

IEC cdc Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream m@
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplam/lné:ertldal zone unnaturally absent or assessment reach is a

man-made feature on an interstream divide f%!,,, has + ﬁ'ﬁﬁ% AL s ﬁﬁ%; £ ff,ff;g@ fi% ,{

7. Water Quality Stressors - assessment reach/intertidal zone metric
Check all that apply.
OA Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
B Excessive sedimentation (burying of stream features or intertidal zone)
dc Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem
b Odor (not including natural sulfide odors)
CE Current published or collected data indicating degraded water quality in the assessment reach. Cite source in “Notes” section.
BF Livestock with access to stream or intertidal zone
e Excessive algae in stream or intertidal zone
OH Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)
] Other: (explain in “Notes/Sketch” section)
v Little to no stressors
8. Recent Weather — watershed metric (skip for Tidal Marsh Streams)
For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.
A Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours
B Drought conditions and rainfall exceeding 1 inch within the last 48 hours
cC No drought conditions
9. Large or Dangerous Stream — assessment reach metric
[OYes [KINo Is stream too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).
10. Natural In-stream Habitat Types — assessment reach metric
10a. [OYes [[No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
A sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 12)
10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)
OA Multiple aquatic macrophytes and aquatic mosses — w F 5% oysters or other natural hard bottoms
(including liverworts, lichens, and algal mats) B E e Submerged aquatic vegetation
OB Multiple sticks and/or leaf packs and/or emergent '1'6 g [OH Low-tide refugia (pools)
vegetation <248 0O Sand bottom
dc Multiple snags and logs (including lap trees) 8 4 5% vertical bank along the marsh
D 5% undercut banks and/or root mats and/or roots = © = Ok Little or no habitat
in banks extend to the normal wetted perimeter
e Little or no habitat
ialalaloll REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS e
11. Bedform and Substrate ~ assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

11a. [JYes [dNo Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
EIA Riffle-run section (evaluate 11c)
OB Pool-glide section (evaluate 11d)
c Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. In riffle sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row. Not Present (NP) = absent, Rare (R) = present but < 10%, Common (C) = > 10-40%,
Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative percentages should not exceed 100% for each assessment reach.

NP R C A P

X O O O O Bedrock/saprolite

| g O O Boulder (256 ~ 4096 mm)

[l O O Kl O Cobble (64 — 256 mm)

O O O O Gravel (2 — 64 mm)

O O i O a Sand (.062 — 2 mm)

O v} O O O Silt/clay (< 0.062 mm)

4 | O O g Detritus

[ O O O O Artificial (rip-rap, concrete, etc.)

11d. [JYes [KINo Are pools filled with sediment?

viii



12.

h 3

15.

16.

17.

18.

Aquatic Life ~ assessment reach metric (skip for Tidal Marsh Streams)
12a. [@Yes [ONo Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [JNo Water []Other:

12b. [dYes [ONo Are aguatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check all that
apply. If No, skip to Metric 13.

>1 Numbers over columns refer to “individuals” for Size 1 and 2 streams and “taxa” for Size 3 and 4 streams.
[JAdult frogs

[JAquatic reptiles

[JAquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)

[IBeetles (including water pennies)

[¥|Caddisfly larvae (Trichoptera [T]) = iﬂf{f

[_lAsian clam (Corbicula)

[Crustacean (|sopod/amph|pod/crayﬂsh/shn L

[JDamselfly and dragonfly. larvae { fos g?P /Q(”Ef‘« sM“‘* e ’?”g‘?é}

[Dipterans (true flies) /

[(IMayfly larvae (Ephemeroptera [E]) ~4a/ / va(&( Arpiitn, w’ ”
[IMegaloptera (alderfly, fishfly, dobsonfly larvae) ¢
[IMidges/mosaquito larvae

[IMosquito fish (Gambusia) or mud mlnnows (Umbra pygmaea)
CIMussels/Clams (not Corbicula) ps ipiss w2

[Jother fish '
[JSalamanders/tadpoles

[ISnails

[(IStonefly larvae (Plecoptera [P])

[CTipulid larvae

[JWorms/leeches

OOOOOOo000OEOxROOCO0O0Oo4a -

Streamside Area Ground Surface Condition — streamside area metric (skip for Tidal Marsh Streams and B valley types)ﬂ
Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both-overbank flow and upland
runoff.

LB RB

A A Little or no alteration to water storage capacity over a majority of the streamside area

B B Moderate alteration to water storage capacity over a majority of the streamside area

c dc Severe alteration to water storage capacity over a majority of the streamside area (examples: ditches, fill, soil

compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage - streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, ar{d B valley types) %)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area. I

LB RB

A OA Majority of streamside area with depressions able to pond water 2 6 inches deep
1B ] Majority of streamside area with depressions able to pond water 3 to 6 inches deep
c c Maijority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence - streamside area metric (skip for Tidal Marsh Streams)
Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the normai
wetted perimeter of assessment reach.

LB RB
y Oy Are wetlands present in the streamside area?
kAN [N

Baseflow Contributors ~ assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams)
Check all contributors within the assessment reach or within view of and draining to the assessment reach.
4A Streams and/or springs (jurisdictional discharges)

(s Ponds (include wet detention basins; do not include sediment basins or dry detention basins)
c Obstruction that passes some flow during low-flow periods affecting assessment reach (ex: beaver dam, bottom-release dam)
(%[o) Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

dE Stream bed or bank soil reduced (dig through deposited sediment if present)
OrF None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
B Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
c Urban stream (= 24% impervious surface for watershed)

o Evidence that the streamside area has been n}oglﬂed resulting in accelerated drainage into the assessment reach

KIE Assessment reach relocated to valley edge felee

CF None of the above

Shading ~ assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

BdA Stream shading is appropriate for the stream category (may include gaps associated with natural processes)
B Degraded (example: scattered trees)

[c Stream shading is gone or largely absent



19.

20.

21.

22,

23.

24,

25.

Buffer Width - streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out
to the first break.

Vegetated  Wooded

LB RB LB RB

A KA [OA OA > 100 feet wide or extends to the edge of the watershed

O OB [OB [B From 50 to < 100 feet wide

Oc Oc @Oc Oc From 30 to < 50 feet wide

Opo Oop [Ob [#p From 10 to < 30 feet wide

O O [KE [E < 10 feet wide or no trees

Buffer Structure — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated” Buffer Width).

LB RB

OA A Mature forest

OB B Non-mature woody vegetation or modified vegetation structure Y /

Kc pC Herbaceous vegetation with or without a strip of trees < 10 feet wide fasee, 74 ° bulle, , f{f:ﬁ«. /ﬁ"?s bone gess
b Ob Maintained shrubs

e e Little or no vegetation

Buffer Stressors - streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: []

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

OA OA [OA OA OA OA Row crops

O OB [OB [B Oe [B Maintained turf

Oc Oc [Kc Bc Oc [c Pasture (no livestock)/commercial horticulture

Obp Ob [Ob Ob Oo [Ob Pasture (active livestock use)

Stem Density — streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width).

LB RB

KA Eda Medium to high stem density

B ] Low stem density

dc c No wooded riparian buffer or predominantly herbaceous species or bare ground

Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10 feet wide.
LB RB

XA A The total length of buffer breaks is < 25 percent. © ‘l

B B The total length of buffer breaks is between 25 and 50 percent.

dc [c The total length of buffer breaks is > 50 percent.

Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)

Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to

assessment reach habitat.

LB RB

A OA Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native species,
with non-native invasive species absent or sparse.

4B EB Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native
species. This may include communities of weedy native species that develop after clear-cutting or clearing or
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or
communities missing understory but retaining canopy trees. 71és A4 ipc?/ JES Tent G usEly s e 0

[ac Oc Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a. [JYes [INo Was conductivity measurement recorded?

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
[JA <46 (0B 46to<67 [JC 67to<79 [OD 79t0 <230 [JE 2230

Notes/Sketch:







Lown L
NC SAM FIELD ASSESSMENT FORM

Accompanies User Manual Version 2.1 { Qi{ # ?fx

USACE AID #: NCDWR #

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same property,
identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User Manual for
detailed descriptions and explanations of requested information. Record in the “Notes” section if supplementary measurements were
performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be wnhm the assessment area).

PROJECT/SITE INFORMATION; éﬁ

1. Project name (if any): a{ ?é;m 2. Date of evaluation: 9?

3. Applicant/owner name: Ralle, 4. Assessor name/organizat;on. < /’Q g + [ f{;“{ e fi
5. County: 2y 6. Nearest named water body ,

7. River basin: Aeesd - 1 on USGS 7.5-minute quad: {} o cée, z.g,&xf/g [y g

8. Site coordinates (decimal degrees, at iower end of assessment reach): ~38,.997) a6t

STREAM INFORMATION: (depth and width can be approximations) ’

9. Site number (show on attached map): )é Pl 10. Length of asgessment reach evaluated (feet): -~ loo f £

11. Channel depth from bed (in riffle, if present) to top of bank (feet): f) [JUnable to assess channel depth.

12. Channel width at top of bank (feet): ,{ 13.1s assessment reach a swamp stream? [JYes [EdNo

14. Feature type: [E]Perennial flow I:Ilntermittent flow [ITidal Marsh Stream
STREAM CATEGORY INFORMATION:

15. NC SAM Zone: [IMountains (M) [IPiedmont (P) [inner Coastal Plain (1) [JOuter Coastal Plain (O)
16. Estimated geomorphic W Vi

valley shape (skip for Oa s )

Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip [Size 1 (<01 mi*) [JSize2(0.1to<05mi®) [ASize3(05to<5mi¥) [1Size 4 (=5mid)

for Tidal Marsh Stream) Al

ADDITIONAL INFORMATION:
18. Were regulatory considerations evaluated? @Yes [ONo If Yes, check all that apply to the assessment area.

[JSection 10 water [IClassified Trout Waters Ewater Supply Watershed ((JI (Ji (i Eiv (Jv)
[JEssential Fish Habitat [JPrimary Nursery Area [JHigh Quality Waters/Outstanding Resource Waters
[JPublicly owned property [[INCDWR riparian buffer rule in effect [&Nutrient Sensitive Waters
[JAnadromous fish [1303(d) List [JCAMA Area of Environmental Concern (AEC)
[JDocumented presence of a federal and/or state listed protected species within the assessment area.

List species:

[Designated Critical Habitat (list species)

19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached? [[JYes [KNo

Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)

A Water throughout assessment reach.
1B No flow, water in pools only.
dc No water in assessment reach.

Evidence of Flow Restriction — assessment reach metric
A At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within
the assessment reach (examples: undersized or perched culverts, causeways that constrict the channel, tidal gates, debris jams,
beaver dams).

B Not A
Ay (s )

3. Feature Pattern - assessment reach metric
Eda A majority of the assessment reach has altered pattern (examples? straightening modification above or below culvert).
=] Not A

4. Feature Longitudinal Profile — assessment reach metric
A Majority of assessment reach has a substantially altered stream profile (examples: g¢hannel down-cutting, existing damming,
over widening, active aggradation, dredging, and excavation where appropriate channel profile has not reformed from any of
these disturbances). et e
W] Not A

5. Signs of Active Instability — assessment reach metric
Consider only current instability, not past events from which the stream has currently recovered. Examples of instability include
active bank failure, active channel down-cutting (head-cut), active widening, and fa{ﬁjficiagargening (such as concrete, gabion, rip-rap).
A <10% of channel unstable & bane  side bt
B 10 to 25% of channel unstable ﬂ? / i ks 2
EdC > 25% of channel unstable
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Streamside Area interaction ~ streamside area metric

Consider for the Left Bank (LB) and the Right Bank (RB).

LB RB

A JA Little or no evidence of conditions that adversely affect reference interaction

B B Moderate evidence of conditions (examples: berms, levees, down-cutting, aggradation, dredging) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])

Zdc [Hc Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidai zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodp(aln/mte idal zone unnaturally absent or assessment reach is a

man-made feature on an interstream divide W‘g el st ; Aoaseld e‘mwiﬁ? bur %gj {é’@»%} éﬂ'fgﬁt o RE &F 4!
7. Water Quality Stressors ~ assessment reach/intertidal zone metric é» o L0 %{; F m Se 3 é/w
Check all that apply. v
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
(B Excessive sedimentation (burying of stream features or intertidal zone)
[c Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem
(s} Odor (not including natural sulfide odors)
e Current published or collected data indicating degraded water quality in the assessment reach. Cite source in “Notes” section.
[F Livestock with access to stream or intertidal zone
[[e] Excessive algae in stream or intertidal zone
[H Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)
i Other: (explain in “Notes/Sketch” section)
44 Little to no stressors
8. Recent Weather — watershed metric (skip for Tidal Marsh Streams)
For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.
[JA Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours
[1B Drought conditions and rainfall exceeding 1 inch within the last 48 hours
&IC No drought conditions
9. Large or Dangerous Stream — assessment reach metric
[dYes [INo Is stream too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).
10. Natural In-stream Habitat Types — assessment reach metric
Yea. [dYes [No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap], recent dredging, and snagging)
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 12)
10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)
A Muitiple aquatic macrophytes and aquatic mosses — Y F 5% oysters or other natural hard bottoms
(including liverworts, lichens, and algal mats) 3 E G Submerged aquatic vegetation
B Multiple sticks and/or leaf packs and/or emergent E g [H Low-tide refugia (pools)
vegetation 2§ O Sand bottom
[Jc Multiple snags and logs (including lap trees) E £ J 5% vertical bank along the marsh
b 5% undercut banks and/or root mats and/or roots © = Ok Little or no habitat
in banks extend to the normal wetted perimeter :
HE Little or no habitat
REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS
11. Bedform and Substrate — assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

11a. [Yes ENO Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es). (7
IE/A Riffle-run section (evaluate 11c) ? .E,é(,éé«w (o Lwékw
bd4B Pool-glide section (evaluate 11d) )

[Clc Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. In riffle sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at ieast one box in each row. Not Present (NP) = absent, Rare (R) = present but < 10%, Common (C) = > 10-40%,
Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative percentages should not exceed 100% for each assessment reach.

NP ; ¢
Bedrock/saprolite Eué Ea!ﬁﬁﬂ @i&uﬁ%ﬁﬂm\

Boulder (256 — 4096 mm)

Cobble (64 — 256 mm)

Gravel (2 - 64 mm)

Sand (.062 — 2 mm)

Sil/clay (< 0.062 mm)

Detritus

Avrtificial (rip-rap, concrete, etc.)

11d. [JYes [No Are pools filled with sediment?
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12.

L
13

15.

16.

17.

18.

Aquatic Life — assessment reach metric (skip for Tidal Marsh Streams)
12a. [dYes [No Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [JNo Water []Other:

12b. ElYes [No Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check all that
apply. If No, skip to Metric 13.

>1 Numbers over columns refer to “individuals” for Size 1 and 2 streams and “taxa” for Size 3 and 4 streams.
[JAdult frogs .

[JAquatic reptiles

[JAquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[IBeetles (including water pennies)

EdCaddisfly larvae (Trichoptera [T])

[CJAsian clam (Corbicula)

[JCrustacean (isopod/amphipod/crayfish/shrimp)

[JDamselfly and dragonfly larvae

[IDipterans (true flies)

[IMayfly larvae (Ephemeroptera [E])

[OMegaloptera (alderfly, fishfly, dobsonfly larvae)
[IMidges/mosquito larvae

[(IMosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
[IMussels/Clams (not Corbicula)  pe. %}%ig ¢

[gOther fish reunee. s

[JSalamanders/tadpoles

EdSnails

[IStonefly larvae (Plecoptera [P])

[Tipulid larvae

[Oworms/leeches

I

Streamside Area Ground Surface Condition - streamside area metric (skip for Tidal Marsh Streams and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and upland
runoff.

LB RB

A A Little or no alteration to water storage capacity over a majority of the streamside area

1B ] Moderate alteration to water storage capacity over a majority of the streamside area

c [c Severe alteration to water storage capacity over a majority of the streamside area (examples: ditches, fill, soil

compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage - streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A OA Majority of streamside area with depressions able to pond water 2 6 inches deep
B ] Majority of streamside area with depressions able to pond water 3 to 6 inches deep
c [Ic Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence — streamside area metric (skip for Tidal Marsh Streams)

Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the normal
wetted perimeter of assessment reach.

LB RB

[y %{l Are wetlands present in the streamside area?

[N

Baseflow Contributors ~ assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams)
Check all contributors within the assessment reach or within view of and draining to the assessment reach.
4A Streams and/or springs (jurisdictional discharges)

=] Ponds (include wet detention basins; do not include sediment basins or dry detention basins)

c Obstruction that passes some flow during low-flow periods affecting assessment reach (ex: beaver dam, bottom-release dam)
D Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)
E Stream bed or bank soil reduced (dig through deposited sediment if present)
F None of the above

Baseflow Detractors - assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.

A Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)
B Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
c Urban stream (> 24% impervious surface for watershed)
o Evidence that the streamside area has been madified resulting in accelerated drainage into the assessment reach
%E Assessment reach relocated to valley edge ¢ ‘e~ % mezﬁa/z\;%
F None of the above ’ 4]

Shading - assessment reach metric (skip for Tidal Marsh Streams)
Consider aspect. Consider “leaf-on” condition.

E4A Stream shading is appropriate for the stream category (may include gaps associated with natural processes)
OB Degraded (example: scattered trees)
[Jc Stream shading is gone or largely absent



19.

Buffer Width — streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out
to the first break.

Vegetated = Wooded

LB RB LB RB

A A LA [FA 2 100 feet wide or extends to the edge of the watershed

OB OB [OB B From 50 to < 100 feet wide

Oc @dc [@—Oc [dc From 30 to < 50 feet wide

[Oo Obp [Ob [Ob From 10 to < 30 feet wide

O O [OE E < 10 feet wide or no trees

20. Buffer Structure - streamside area metric (skip for Tidal Marsh Streams)

Consider for left bank (LB) and right bank (RB) for Metric 19 (“Vegetated” Buffer Width).

LB RB

™A XA Mature forest

B B Non-mature woody vegetation or modified vegetation structure

ac Oc Herbaceous vegetation with or without a strip of trees < 10 feet wide

[H|»} b Maintained shrubs

e e Little or no vegetation

21. Buffer Stressors ~ streamside area metric (skip for Tidal Marsh Streams)

Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but

is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).

If none of the following stressors occurs on either bank, check here and skip to Metric 22: &~

Abuts < 30 feet 30-50 feet

LB RB LB RB LB RB

OA OA OA OA Oa OA Row crops

OB 0B [B [1B 8 [B Maintained turf

OJc Oc [dc [Oc Oc [dc Pasture (no livestock)/commercial horticulture

Obp Obp [Ob Ob Opo Ob Pasture (active livestock use)

22. Stem Density ~ streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width).
LB RB
EdA Medium to high stem density
B B Low stem density
c c No wooded riparian buffer or predominantly herbaceous species or bare ground
23. Continuity of Vegetated Buffer — streamside area metric (skip for Tidal Marsh Streams)

Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10 feet wide.

LB RB

A %) The total length of buffer breaks is < 25 percent.

B B The total length of buffer breaks is between 25 and 50 percent.

Oc c The total length of buffer breaks is > 50 percent.

24. Vegetative Composition — First 100 feet of streamside area metric (skip for Tidal Marsh Streams)

Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to

assessment reach habitat.

LB RB

Eda EdA Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native species,
with non-native invasive species absent or sparse.

OB B Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native
species. This may include communities of weedy native species that develop after clear-cutting or clearing or
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or
communities missing understory but retaining canopy trees.

[dc Oc Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

25, Conductivity — assessment reach metric (skip for all Coastal Plain streams)
25a. [JYes [ENo Was conductivity measurement recorded?
25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
[OA <46 [dB 46to<67 [OC 67to<79 D 79to <230 O =230
Notes/Sketch:
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NC SAM FIELD ASSESSMENT FORM i ot
Accompanies User Manual Version 2.1 L QEE{ # E{ 3

USACE AID #: NCDWR #

INSTRUCTIONS: Attach a sketch of the assessment area and photographs. Attach a copy of the USGS 7.5-minute topographic
quadrangle, and circle the location of the stream reach under evaluation. If multiple stream reaches will be evaluated on the same property,
identify and number all reaches on the attached map, and include a separate form for each reach. See the NC SAM User Manual for
detailed descriptions and explanations of requested information. Record in the “Notes” section if supplementary measurements were
performed. See the NC SAM User Manual for examples of additional measurements that may be relevant.

NOTE EVIDENCE OF STRESSORS AFFECTING THE ASSESSMENT AREA (do not need to be within the assessment area).

PROJECT/SITE INFORMATION: ,

1. Project name (if any): Eafﬁ: L E%;m 2. Date of evaluation: é(/?? /{57

3. Applicant/owner name: Ralee, 4. Assessor name/organization: S . [ B U erneme H |
5. County: Dra 6. Nearest named water body ¢

7. River basin: frens. D1 on USGS 7.5-minute quad: ~ Ruck 4, e, ;‘;‘%é {fﬁ% pels
8. Site coordinates (decimal degrees, at lower end of assessment reach): - ¥ 96 %&222 ., e, WO

STREAM INFORMATION: (depth and width can be approximations) ’ I

9. Site number (show on attached map): # 3 10. Length of assessment reach evaluated (feet): A S o+ 14

11. Channel depth from bed (in riffle, if present) to top of bank (feet): 2.5 f:‘i [unable to assess channel depth.

12. Channel width at top of bank (feet): S - 13. Is assessment reach a swamp stream? [JYes [FINo

14. Feature type: [dPerennial flow [Jintermittent flow []Tidal Marsh Stream
STREAM CATEGORY INFORMATION:

15. NC SAM Zone: [OMountains (M) [d4Piedmont (P) [Oinner Coastal Plain (1) [JOuter Coastal Plain (O)
16. Estimated geomorphic W Vi

valley shape (skip for Oa ot Kb

Tidal Marsh Stream): (more sinuous stream, flatter valley slope) (less sinuous stream, steeper valley slope)
17. Watershed size: (skip (Size 1(<0.1mi’) [8ize2(0.1to<0.5m®) [dSize3 (05to<5mi¥) [JSize4 (=5 mi®)

for Tidal Marsh Stream) D Re ®

ADDITIONAL INFORMATION:
18. Were regulatory considerations evaluated? [dYes [INo If Yes, check all that apply to the assessment area.

[JSection 10 water [OClassified Trout Waters [EdWater Supply Watershed (C)! it il Ehiv vy
[JEssential Fish Habitat [JPrimary Nursery Area [(High Quality Waters/Outstanding Resource Waters
[JPublicly owned property INCDWR riparian buffer rule in effect  [dNutrient Sensitive Waters
[JAnadromous fish [J303(d) List JCAMA Area of Environmental Concern (AEC)
[JDocumented presence of a federal and/or state listed protected species within the assessment area.

List species:

[ODesignated Critical Habitat (list species)
19. Are additional stream information/supplementary measurements included in “Notes/Sketch” section or attached? [[JYes [HNo

Channel Water — assessment reach metric (skip for Size 1 streams and Tidal Marsh Streams)
%A Water throughout assessment reach.

B No flow, water in pools only.
dc No water in assessment reach.

Evidence of Flow Restriction — assessment reach metric

A At least 10% of assessment reach in-stream habitat or riffle-pool sequence is severely affected by a flow restriction or fill to the
point of obstructing flow or a channel choked with aquatic macrophytes or ponded water or impoundment on flood or ebb within
the assessment reach (examples: undersized or perched. culverts, causeways that constrict the channel, tidal gates, debris jams,
beaver dams). “3 ahowe il

&
P o

4 / i
@8  NotA D lplee gy

Feature Pattern — assessment reach metric o,
JA A majority of the assessment reach has altered pattern (examp!es:ggﬁgptenin@ modification above or below culvert).
OB Not A e

Feature Longitudinal Profile - assessment reach metric

A Majority of assessment reach has a substantially altered stream profile (examples: channel down-cutting, existing damming,
over widening, active aggradation; give‘?ggi‘g@}and excavation where appropriate channel profile has not reformed from any of
these disturbances).

OB Not A

Signs of Active Instability ~ assessment reach metric

Consider only current instability, not past events from which the stream has currently recovered. Examples of instability inciude
active bank failure, active channel down-cutting (head-cut), active widening, and artificial hardening (such as concrete, gabion, rip-rap).
OA < 10% of channel unstable

XB 10 to 25% of channel unstable

[c > 25% of channel unstable

Vil



6. Streamside Area Interaction ~ streamside area metric
Consider for the Left Bank (LB) and the Right Bank (RB).
LB RB
A A Little or no evidence of conditions that adversely affect reference mteractlon
4B OB Moderate evidence of conditions (examples: @ levees, dBwWN- ittiig, aggradation; d g) that adversely affect
reference interaction (examples: limited streamside area access, disruption of flood flows through streamside area,
leaky or intermittent bulkheads, causeways with floodplain constriction, minor ditching [including mosquito ditching])
dc Ec Extensive evidence of conditions that adversely affect reference interaction (little to no floodplain/intertidal zone access
[examples: causeways with floodplain and channel constriction, bulkheads, retaining walls, fill, stream incision,
disruption of flood flows through streamside area] or too much floodplain/intertidal zone access [examples:
impoundments, intensive mosquito ditching]) or floodplain/intertidal zone unnaturally absent or assessment reach is a
man-made feature on an interstream divide
7. Water Quality Stressors — assessment reach/intertidal zone metric
Check all that apply.
A Discolored water in stream or intertidal zone (milky white, blue, unnatural water discoloration, oil sheen, stream foam)
=] Excessive sedimentation (burying of stream features or intertidal zone)
Oc Noticeable evidence of pollutant discharges entering the assessment reach and causing a water quality problem
b Odor (not including natural sulfide odors)
e Current published or collected data indicating degraded water quality in the assessment reach. Cite source in “Notes” section.
OF Livestock with access to stream or intertidal zone
[lc] Excessive algae in stream or intertidal zone
OH Degraded marsh vegetation in the intertidal zone (removal, burning, regular mowing, destruction, etc.)
i Other: (explain in “Notes/Sketch” section)
%N Little to no stressors
8. Recent Weather ~ watershed metric (skip for Tidal Marsh Streams)
For Size 1 or 2 streams, D1 drought or higher is considered a drought; for Size 3 or 4 streams, D2 drought or higher is considered a
drought.
[JA Drought conditions and no rainfall or rainfall not exceeding 1 inch within the last 48 hours
OB Drought conditions and rainfall exceeding 1 inch within the last 48 hours
Bdc No drought conditions
9. Large or Dangerous Stream - assessment reach metric
OYes [ENo s stream too large or dangerous to assess? If Yes, skip to Metric 13 (Streamside Area Ground Surface Condition).
10. Natural In-stream Habitat Types ~ assessment reach metric
4. [Jyes [No Degraded in-stream habitat over majority of the assessment reach (examples of stressors include excessive
sedimentation, mining, excavation, in-stream hardening [for example, rip-rap}, recent dredging, and snagging)
(evaluate for Size 4 Coastal Plain streams only, then skip to Metric 12)
10b. Check all that occur (occurs if > 5% coverage of assessment reach) (skip for Size 4 Coastal Plain streams)
0OA Multiple aquatic macrophytes and aquatic mosses W F 5% oysters or other natural hard bottoms
(including liverworts, lichens, and algal mats) 3 E G Submerged aquatic vegetation
B Multiple sticks and/or leaf packs and/or emergent 'g £ OH Low-tide refugia (pools)
vegetation poldd ]l Sand bottom
Jc Muitiple snags and logs (including lap trees) § £ J 5% vertical bank along the marsh
b 5% undercut banks and/or root mats and/or roots o= Ok Little or no habitat
in banks extend to the normal wetted perimeter
KE Little or no habitat
REMAINING QUESTIONS ARE NOT APPLICABLE FOR TIDAL MARSH STREAMS**
11. Bedform and Substrate ~ assessment reach metric (skip for Size 4 Coastal Plain streams and Tidal Marsh Streams)

11a. [OJYes [[dNo Is assessment reach in a natural sand-bed stream? (skip for Coastal Plain streams)

11b. Bedform evaluated. Check the appropriate box(es).
GdA Riffle-run section (evaluate 11c¢)
)] Pool-glide section (evaluate 11d)
dc Natural bedform absent (skip to Metric 12, Aquatic Life)

11c. In riffle sections, check all that occur below the normal wetted perimeter of the assessment reach — whether or not submerged.
Check at least one box in each row. Not Present (NP) = absent, Rare (R) = present but < 10%, Common (C) = > 10-40%,
Abundant (A) = > 40-70%, Predominant (P) = > 70%. Cumulative percentages should not exceed 100% for each assessment reach.

Bedrock/saprolite

Boulder (256 — 4096 mm)
Cobbie (64 — 256 mm)

Gravel (2 — 64 mm)

Sand (.062 —~ 2 mm)

Silt/clay (< 0.062 mm)

Detritus

Artificial (rip-rap, concrete, etc.)

11d. (OYes [dNo Are pools filled with sediment?
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12.

e

.
™
:

15.

16.

17.

18.

Aquatic Life — assessment reach metric (skip for Tidal Marsh Streams)

12a. Yes [ONo  Was an in-stream aquatic life assessment performed as described in the User Manual?
If No, select one of the following reasons and skip to Metric 13. [JNo Water [JOther:

12b. BdYes [ONo Are aquatic organisms present in the assessment reach (look in riffles, pools, then snags)? If Yes, check all that
apply. If No, skip to Metric 13.

>1 Numbers over columns refer to Jnd|V|dual§jfor Size 1 and 2 streams and “taxa” for Size 3 and 4 streams.
[JAdult frogs

[JAquatic reptiles

[JAquatic macrophytes and aquatic mosses (include liverworts, lichens, and algal mats)
[Beetles (including water pennies)

[FlCaddisfly larvae (Trichoptera [T])

[JAsian clam (Corbicula)

[JCrustacean (isopod/amphipod/crayfish/shrimp)

[JDamselfly and dragonfly larvae

[IDipterans (true flies)

[IMayfly larvae (Ephemeroptera [E])

[OMegaloptera (alderfly, fishfly, dobsonfly larvae)
[(OMidges/mosquito larvae

[(IMosquito fish (Gambusia) or mud minnows (Umbra pygmaea)
[IMussels/Clams (not Corbicula)

[dother fish  pigpe s

[JSalamanders/tadpoles

EdSnails

[IStonefly larvae (Plecoptera [P])

[Tipulid larvae

[JWorms/leeches

o

Streamside Area Ground Surface Condition ~ streamside area metric (skip for Tidal Marsh Streams and B valley types)

Consider for the Left Bank (LB) and the Right Bank (RB). Consider storage capacity with regard to both overbank flow and upland
runoff.

LB RB

A A Little or no alteration to water storage capacity over a majority of the streamside area

=] OB Moderate alteration to water storage capacity over a majority of the streamside area

dc [c Severe alteration to water storage capacity over a majority of the streamside area (examples: ditches, fill, soil

compaction, livestock disturbance, buildings, man-made levees, drainage pipes)

Streamside Area Water Storage — streamside area metric (skip for Size 1 streams, Tidal Marsh Streams, and B valley types)
Consider for the Left Bank (LB) and the Right Bank (RB) of the streamside area.

LB RB

A A Majority of streamside area with depressions able to pond water 2 6 inches deep
]} (B Majority of streamside area with depressions able to pond water 3 to 6 inches deep
Oc [c Majority of streamside area with depressions able to pond water < 3 inches deep

Wetland Presence - streamside area metric (skip for Tidal Marsh Streams)

Consider for the Left Bank (LB) and the Right Bank (RB). Do not consider wetlands outside of the streamside area or within the normal
wetted perimeter of assessment reach.

LB RB

Oy Oy Are wetlands present in the streamside area?

Baseflow Contributors - assessment reach metric (skip for Size 4 streams and Tidal Marsh Streams)
Check all contributors within the assessment reach or within view of and draining to the assessment reach.

EJA Streams and/or springs (jurisdictional discharges) ( f ‘

Ld8 Ponds (include wet detention basins; do not include sediment basins or dry detention basins) ki wyg Jengkl Tt L

c Obstruction that passes some flow during low-flow periods affecting assessment reach (ex: beaver dam, bottom-release dam)
b Evidence of bank seepage or sweating (iron oxidizing bacteria in water indicates seepage)

e Stream bed or bank soil reduced (dig through deposited sediment if present)
OF None of the above

Baseflow Detractors — assessment area metric (skip for Tidal Marsh Streams)
Check all that apply.

OA Evidence of substantial water withdrawals from the assessment reach (includes areas excavated for pump installation)

B Obstruction not passing flow during low-flow periods affecting the assessment reach (ex: watertight dam, sediment deposit)
c Urban stream (= 24% impervious surface for watershed)

Op Evidence that the streamside area has been m dcfle resuttlng in ag,celerated drainage into the assessment reach

fAE Assessment reach relocated to valley edge g o P T

i None of the above [

Shading — assessment reach metric (skip for Tidal Marsh Streams)

Consider aspect. Consider “leaf-on” condition.

EdA Stream shading is appropriate for the stream category (may include gaps associated with natural processes)
B Degraded (example: scattered trees)

Oc Stream shading is gone or largely absent



19. Buffer Width

~ streamside area metric (skip for Tidal Marsh Streams)

Consider “vegetated buffer” and “wooded buffer” separately for left bank (LB) and right bank (RB) starting at the top of bank out
to the first break.

Vegetated
LB RB
A [EA
Os [O8
0Oc Oc
0o 0o
Oe Oe

Wooded

LB RB

OA OA 2 100 feet wide or extends to the edge of the watershed
B [OB From 50 to < 100 feet wide

c [c From 30 to < 50 feet wide

b D From 10 to < 30 feet wide

e E < 10 feet wide or no trees

20. Buffer Structure - streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 18 (“Vegetated” Buffer Width).

LB EB
A A
é%B B
c fdcC
[[»] b
e (=

Mature forest

Non-mature woody vegetation or modified vegetation structure
Herbaceous vegetation with or without a strip of trees < 10 feet wide
Maintained shrubs

Little or no vegetation

21. Buffer Stressors - streamside area metric (skip for Tidal Marsh Streams)
Check all appropriate boxes for left bank (LB) and right bank (RB). Indicate if listed stressor abuts stream (Abuts), does not abut but
is within 30 feet of stream (< 30 feet), or is between 30 to 50 feet of stream (30-50 feet).
If none of the following stressors occurs on either bank, check here and skip to Metric 22: []

Abuts
LB RB
OA OA

< 30 feet 30-50 feet

LB RB LB RB

OAa OA OA OA Row crops

OB [B O [B Maintained turf

Jc [c [Jc [c Pasture (no livestock)/commercial horticulture
b [OD Op Ob Pasture (active livestock use)

22. Stem Density ~ streamside area metric (skip for Tidal Marsh Streams)
Consider for left bank (LB) and right bank (RB) for Metric 19 (“Wooded” Buffer Width).

LB RB
BA [OA
0B %]
ac Oc

Medium to high stem density
Low stem density
No wooded riparian buffer or predominantly herbaceous species or bare ground

23. Continuity of Vegetated Buffer ~ streamside area metric (skip for Tidal Marsh Streams)
Consider whether vegetated buffer is continuous along stream (parallel). Breaks are areas lacking vegetation > 10 feet wide.

LB RB

A A
B B
Oc Oc

The total length of buffer breaks is < 25 percent.
The total length of buffer breaks is between 25 and 50 percent.
The total length of buffer breaks is > 50 percent.

24. Vegetative Composition ~ First 100 feet of streamside area metric (skip for Tidal Marsh Streams)
Evaluate the dominant vegetation within 100 feet of each bank or to the edge of the watershed (whichever comes first) as it contributes to
assessment reach habitat.

LB RB

MA DA
B 8
Oc  Oc

25. Conductivity
25a. [JYes

Vegetation is close to undisturbed in species present and their proportions. Lower strata composed of native species,
with non-native invasive species absent or sparse.

Vegetation indicates disturbance in terms of species diversity or proportions, but is still largely composed of native
species. This may include communities of weedy native species that develop after clear-cutting or clearing or
communities with non-native invasive species present, but not dominant, over a large portion of the expected strata or
communities missing understory but retaining canopy trees.

Vegetation is severely disturbed in terms of species diversity or proportions. Mature canopy is absent or communities
with non-native invasive species dominant over a large portion of expected strata or communities composed of planted
stands of non-characteristic species or communities inappropriately composed of a single species or no vegetation.

- assessment reach metric (skip for all Coastal Plain streams)
KINo Was conductivity measurement recorded?

25b. Check the box corresponding to the conductivity measurement (units of microsiemens per centimeter).
[JA <46 B 46to <67 [JC 67t0<79 0D 79to <230 [JE =230

Notes/Sketch:
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NC WAM FIELD ASSESSMENT FORM

‘ / ¢/
Accompanies User Manual Version 5 Con voiddle RO

USACE AID #: NCDWR #: )
Project Name : Fd g pom Date of Evaluation ({22 {{i,
Applicant/Owner Name ' Wetland Site Name Siis
Wetland Type Assessor Name/Organization . ;’(

=
S

2

o e ¢ g@/:!/
/ i
qdfm;,:\v«,,a slate Fe

22N

o

v L 1 e
Level Ill Ecoregion Iy Nearest Named Water Body [\, ke 48 felc (Vo vy |
River Basin o USGS 8-Digit Catalogue Unit O30 222 2
County  Prpnds NCDWR Region (2.l .. ol

O Yes A No Precipitation within 48 hours? Latitude/Longitude (deci-degrees) %4, i 121 . +&8.49187

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on the last page if evidence of stressors is apparent. Consider departure from reference, if appropriate, in
recent past (for instance, within 10 years). Noteworthy stressors include, but are not limited to the foliowing.
*  Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
*  Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby septic
tanks, underground storage tanks (USTs), hog lagoons, etc.)
*  Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
*  Habitat/plant community aiteration (examples: mowing, clear-cutting, exotics, etc.)
Is the assessment area intensively managed? [] Yes No
Regulatory Considerations - Were regulatory considerations evaluated? HYes [INo If Yes, check all that apply to the assessment area.
Anadromous fish
Federally protected species or State endangered or threatened species
NCDWR riparian buffer rule in effect
Abuts a Primary Nursery Area (PNA)
Publicly owned property
N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)
Abuts a stream with a NCDWAQ classification of SA or supplemental classifications of HQW, ORW, or Trout
Designated NCNHP reference community
Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

hat type of natural stream is associated with the wetland, if any? (check all that apply)

Blackwater

Brownwater

Tidal (if tidal, check one of the following boxes) [ Lunar [J Wind [J Both

Is the-assessment area on a coastal island? [ Yes [ No

Is the assessment area’s surface water storage capacity or duration substantially altered by beaver? [] Yes [B& No
Does the assessment area experience overbank flooding during normal rainfall conditions? [] Yes No

O = o o ¢ o

1. Ground Surface Condition/Vegetation Condition ~ assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure (VS) in
the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable, then rate the
assessment area based on evidence of an effect.

GS VS,
A A Not severely altered
(B B Severely altered over a majority of the assessment area (ground surface alteration examples: vehicle tracks, excessive

sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
reduced diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration — assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and duration

(Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only, while a ditch >

1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf Sub

OA %A Water storage capacity and duration are not altered.

4B B Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).

Oc Jc Water storage capacity or duration is substantially altered (typically, alteration sufficient to result in vegetation change)
(examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief — assessment area/wetland type condition metric (skip for all marshes)
Check a box in each column for each group below. Select for the assessment area (AA) and the wettand type (WT).

AA  WT
3a. [JA A Majority of wetland with depressions able to pond water > 1 foot deep
[[=] Majority of wetland with depressions able to pond water 6 inches to 1 foot deep

[Oc [C  Majority of wetland with depressions able to pond water 3 to 6 inches deep
BAD [HD  Depressions able to pond water < 3 inches deep

3b. (JA Evidence that maximum depth of inundation is greater than 2 feet
s Evidence that maximum depth of inundation is between 1 and 2 feet
C Evidence that maximum depth of inundation is less than 1 foot
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Soil Texture/Structure — assessment area condition metric (skip for all marshes)

Check a box from each of the three soil property groups below. Dig soil profile in the dominant assessment area landscape feature.
Make soil observations within the top 12 inches. Use most recent guidance for National Technical Committee for Hydric Soils regional
indicators.
4a. [OJA  Sandy soil s

<iB Loamy or clayey soils exhibiting redoximorphic features (concentrations, depletions, or rhizospheres) v i% 24 i

[OC  Loamy or clayey soils not exhibiting redoximorphic features

b Loamy or clayey gleyed soil

[JE  Histosol or histic epipedon

4b. [HA Soil ribbon < 1 inch
(0B  Soilribbon 2 1 inch

4c. BIA  Nopeat or muck presence
0B A peat or muck presence

Discharge into Wetland — assessment area opportunity metric

Check a box in each column. Consider surface pollutants or discharges (Surf) and sub-surface pollutants or discharges (Sub).

Examples of sub-surface discharges include presence of nearby septic tank, underground storage tank (UST), etc.

Surf Sub

A A Little or no evidence of pollutants or discharges entering the assessment area

KB s Noticeable evidence of pollutants or discharges entering the wetland and stressing, but not overwhelming the

treatment capacity of the assessment area

[c dc Noticeable evidence of poliutants or discharges (pathogen, particulate, or soluble) entering the assessment area and
potentially overwhelming the treatment capacity of the wetland (water discoloration, dead vegetation, excessive
sedimentation, odor)

Land Use ~ opportunity metric (skip for non-riparian wetlands, tidal marshes, and Estuarine Woody Wetland)

Check all that apply (at least one box in each column). Evaluation involves a GIS effort with field adjustment. Consider sources
draining to assessment area within entire upstream watershed (WS), within 5 miles and within the watershed draining to the assessment
area (5M), and within 2 miles and within the watershed draining to the assessment area (2M).
WS 5M M
OA OA A > 10% impervious surfaces
B8 8 B Confined animal operations (or other local, concentrated source of pollutants)
c c [XIC = 20% coverage of pasture
b b []e} 2 20% coverage of agricultural land (regularly plowed fand)
e e e 2 20% coverage of maintained grass/herb
F OF F 2 20% coverage of clear-cut land
G G e Little or no opportunity to improve water quality. Lack of opportunity may resuit from little or no disturbance in
the watershed or hydrologic alterations that prevent drainage and/or overbank flow from affecting the
assessment area.

Wetland Acting as Vegetated Buffer — assessment area/wetland complex condition metric (skip for non-riparian wetlands)

7a. Is assessment area within 50 feet of a tributary or other open water?
Yes [JNo If Yes, continue to 7b. If No, skip to Metric 8
7b.  How much of the first 50 feet from the bank is wetland? (Wetland buffer need only be present on one side of the .water body. Make
buffer judgment based on the average width of wetland. Record a note if a portion of the buffer has been removed or disturbed.)
2 50 feet
] From 30 to < 50 feet
Jc From 15 to < 30 feet
[l]0) From 5 to < 15 feet
e < 5 feet or buffer bypassed by ditches
7c.  Tributary width. If the tributary is anastomosed, combine widths of channels/braids for a total width.
K< 15-feetwide []> 15-feetwide [] Other open water (no tributary present)
7d. Do roots of assessment area vegetation extend into the bank of the tributary/open water?
BdYes [ONo
7e. s the tributary or other open water sheltered or exposed?
[HSheltered — open water width < 2500 feet and no regular boat traffic.
[JExposed - open water width 2 2500 feet or regular boat traffic.

Wetland Width at the Assessment Area — wetland type/wetland complex condition metric (evaluate WT for all marshes and
Estuarine Woody Wetland only; evatuate WC for Bottomland Hardwood Forest, Headwater Forest, and Riverine Swamp Forest
only)
Check a box in each column. Select the average width for the wetland type at the assessment area (WT) and the wetland complex at
ﬂj\e assessment area (WC). See User Manual for WT and WC boundaries.
V- WC
A OA 2100 feet
(18 ]} From 80 to < 100 feet
[]c dc From 50 to < 80 feet
o o From 40 to < 50 feet
[E e From 30 to < 40 feet
0F rF From 15 to < 30 feet
jll[c] dcG From 5 to < 15 feet
[OH {3 <5 feet
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Inundation Duration — assessment area condition metric (skip for nol rlparlan wetlands)

Answer for assessment area dominant landform. , P méw 5

EJA Evidence of short-duration inundation (< 7 consecutive days) «Q pedipg L sencl Lot

B Evidence of saturation, without evidence of inundation <

c Evidence of long-duration inundation or very long-duration inundation (7 to 30 consecutive days or more)

Indicators of Deposition — assessment area condition metric (skip for non-riparian wetlands and all marshes)

Consider recent deposition only (no plant growth since deposition).

%’A Sediment deposition is not excessive, but at approximately natural levels.
B Sediment deposition is excessive, but not overwheiming the wetfand.

Oc Sediment deposition is excessive and is overwhelming the wetland.

Wetland Size — wetland type/wetland complex condition metric

Check a box in each column. Involves a GIS effort with field adjustment. This metric evaluates three aspects of the wetland area: the
size of the wetland type (WT), the size of the wetland complex (WC), and the size of the forested wetland (FW) (if applicable, see User
Manual). See the User Manual for boundaries of these evaluation areas. If assessment area is clear-cut, select “K” for the FW column.
WT WC FW (if applicable)

A A A 2 500 acres

(B OB B From 100 to < 500 acres

Cc c Cc From 50 to < 100 acres

b b b From 25 to < 50 acres

e e e From 10 to < 25 acres

F OF OF From 5 to < 10 acres

mle E4G [ixle] From 1 to < 5 acres

BIH CH [OH From 0.5 to < 1 acre

] ] [t From 0.1 to < 0.5 acre

J J [y From 0.01 to < 0.1 acre

Ok K Ok < 0.01 acre or assessment area is clear-cut

Wetland Intactness — wetland type condition metric (evaiuate for Pocosins only)
A Pocosin is the full extent (z 90%) of its natural landscape size.

B Pocosin is < 90% of the full extent of its natural landscape size.

Connectivity to Other Natural Areas - landscape condition metric

13a. Check appropriate box(es) (a box may be checked in each column). Involves a GIS effort with field adjustment. This metric
evaluates whether the wetland is well connected (Well) and/or loosely connected (Loosely) to the landscape patch, the contiguous
naturally vegetated area and open water (if appropriate). Boundaries are formed by four-fane roads, regularly maintained utility line

corridors the width of a four-lane road or wider, urban landscapes, maintained fields (pasture and agriculture), or open water > 300
feet wide.

Well Loosely
OA DA 2 500 acres
OB B From 100 to < 500 acres
Cc Oc From 50 to < 100 acres
b b From 10 to < 50 acres
4E Oe <10 acres
F OF Wetland type has a poor or no connection to other natural habitats
. Evaluate for marshes only.
OYes [ONo  Wetland type has a surface hydrology connection to open waters/tributary or tidal wetlands.

Edge Effect — wetland type condition metric (skip for all marshes and Estuarine Woody Wetland)

May involve a GIS effort with field adjustment. Estimate distance from wetland type boundary to artificial edges. Artificial edges include
non-forested areas 2 40 feet wide such as fields, development, roads, regularly maintained utility line corridors, and clear-cuts. Consider
the eight main points of the compass. Artificial edge occurs within 150 feet in how many directions? If the assessment area is clear cut,
select option "C.”

CA o0
KB 1to4 (2}
c 5to 8

Vegetative Composition — assessment area condition metric (skip for all marshes and Pine Flat)

A Vegetation is close to reference condition in species present and their proportions. Lower strata composed of appropriate
species, with exotic plants absent or sparse within the assessment area.

B Vegetation is different from reference condition in species diversity or proportions, but still largely composed of native species
characteristic of the wetland type. This may include communities of weedy native species that develop after clearcutting or
clearing. It also includes communities with exotics present, but not dominant, over a large portion of the expected strata.

¢ Vegetation severely altered from reference in composition, or expected species are unnaturally absent (planted stands of non-
characteristic species or at least one stratum inappropriately composed of a single species), or exotic species are dominant in at
least one stratum.

Vegetative Diversity — assessment area condition metric (evaluate for Non-tidal Freshwater Marsh only)

A Vegetation diversity is high and is composed primarily of native species (< 10% cover of exotics).
OB Vegetation diversity is low or has > 10% to 50% cover of exotics.
¢ Vegetation is dominated by exotic species (> 50% cover of exotics).
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17. Vegetative Structure - assessment area/wetland type condition metric

17a. s vegetation present?
dYes [ONo If Yes, continue to 17b. If No, skip to Metric 18.

j{b. Evaluate percent coverage of assessment area vegetation for all marshes only. Skip to17¢ for non-marsh wetiands.
A 2 25% coverage of vegetation
1B < 25% coverage of vegetation

17c. Check a box in each column for each stratum. Evaluate this portion of the metric for non-marsh wetlands. Consider structure
in airspace above the assessment area (AA) and the wetland type (WT) separately.

AA WT
aE3A IE{_A Canopy closed, or nearly closed, with natural gaps associated with natural processes
%I:IB OB Canopy present, but opened more than natural gaps
ofc c Canopy sparse or absent

SEIA A Dense mid-story/sapling layer
QEB k4B Moderate density mid-story/sapling layer
-sljc c Mid-story/sapling layer sparse or absent

oA OA Dense shrub layer
EE}‘B i4B Moderate density shrub layer
wl]C [1c Shrub layer sparse or absent

A OA Dense herb layer
0 .
oL 1B B Moderate density herb layer
ITrdc EdC Herb layer sparse or absent

18. Snags - wetland type condition metric (skip for all marshes)

A Large snags (more than one) are visible (> 12 inches DBH, or large relative to species present and landscape stability).
XB Not A

19. Diameter Class Distribution ~ wetland type condition metric (skip for all marshes)
XA Majority of canopy trees have stems > 6 inches in diameter at breast height (DBH); many large trees (> 12 inches DBH) are

present.
1B Majority of canopy trees have stems between 6 and 12 inches DBH, few are > 12 inch DBH.
c Majority of canopy trees are < 6 inches DBH gr no trees.

20. Large Woody Debris — wetland type condition metric (skip for all marshes)
Include both natural debris and man-placed natural debris.

A Large logs (more than one) are visible (> 12 inches in diameter, or large relative to species present and landscape stability).
AB Not A

\2{. Vegetation/Open Water Dispersion — wetland type/open water condition metric (evaluate for Non-Tidal Freshwater Marsh only)

A Select the figure that best describes the amount of interspersion between vegetation and open water in the growing season. Patterned
i‘{ { i areas indicate vegetated areas, while solid white areas indicate open water.

22. Hydrologic Connectivity — assessment area condition metric (evaluate for riparian wetlands and Sait/Brackish Marsh only)

Examples of activities that may severely alter hydrologic connectivity include intensive ditching, fill, sedimentation, channelization,

diversion, man-made berms, beaver dams, and stream incision. Documentation required if evaluated as B, C, or D.

A Overbank and overland flow are not severely altered in the assessment area. - ( W e é“

%‘B Overbank flow is severely altered in the assessment area. Y~ Se W e Ak b ;{sﬁygf; (3&5\\2 = 7 & V‘{f@ VLS £
Cc Overland flow is severely altered in the assessment area.

(D Both overbank and overland flow are severely altered in the assessment area.

Notes
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Wetland Site Name

NC WAM Wetland Rating Sheet
Accompanies User Manual Version 5.0

Site #1

Wetland Type

Bottomland Hardwood Forest

Date
Assessor Name/Organization

6/22/2016

S. King / D. Huneycutt

Notes on Field Assessment Form (Y/N) YES
Presence of regulatory considerations (Y/N) YES
Wetland is intensively managed (Y/N) NO
Assessment area is located within 50 feet of a natural tributary or other open water (Y/N) YES
Assessment area is substantially altered by beaver (Y/N) NO
Assessment area experiences overbank flooding during normal rainfall conditions (Y/N) NO
Assessment area is on a coastal island (Y/N) NO
Sub-function Rating Summary
Function Sub-function Metrics Rating
Hydrology Surface Storage and Retention Condition MEDIUM
Sub-Surface Storage and Retention Condition MEDIUM
Water Quality Pathogen Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Particulate Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Soluble Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Physical Change Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Pollution Change Condition NA
Condition/Opportunity NA
Opportunity Presence? (Y/N) NA
Habitat Physical Structure Condition HIGH
Landscape Patch Structure Condition MEDIUM
Vegetation Composition Condition HIGH
Function Rating Summary
Function Metrics/Notes Rating
Hydrology Condition MEDIUM
Water Quality Condition MEDIUM
Condition/Opportunity MEDIUM
Opportunity Presence? (Y/N) NO
Habitat Condition HIGH
Overall Wetland Rating MEDIUM
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NC WAM FIELD ASSESSMENT FORM 7 ) -
Accompanies User Manual Version 5 {0 Uy ggﬁ\ i
USACE AID #: NCDWR #: ]
Project Name ¢ o4 {l Fasan Date of Evaluation Llvellite
Applicant/Owner Name  [3 ¢/ Wetland Site Name T .[» ¥ 2
Wetland Type  lepfe 1o T, et Assessor Name/Organization 5 ((r.. / 0 Hoper,co b
Level Il Ecoregion N1 ¢4y, ¥ Nearest Named Water Body [i.olimadtn Geell F¥2 mail
River Basin _ Af¢,c0 o USGS 8-Digit Catalogue Unit £ 3 &2& e |
County  Srunal NCDWR Region (¢, lrof o ldiee
[J Yes [&} No Precipitafion within 48 hours? Latitude/Longitude (deci-degrees) ©

Evidence of stressors affecting the assessment area (may not be within the assessment area)
Please circle and/or make note on the last page if evidence of stressors is apparent. Consider departure from reference, if appropriate, in
recent past (for instance, within 10 years). Noteworthy stressors include, but are not limited to the following.
*  Hydrological modifications (examples: ditches, dams, beaver dams, dikes, berms, ponds, etc.)
+  Surface and sub-surface discharges into the wetland (examples: discharges containing obvious pollutants, presence of nearby septic
tanks, underground storage tanks (USTs), hog lagoons, etc.)
+  Signs of vegetation stress (examples: vegetation mortality, insect damage, disease, storm damage, salt intrusion, etc.)
. Habitat/plant community alteration (examples: mowing, clear-cutting, exotics, etc.)
Is the assessment area intensively managed? [] Yes [J-No

Regulatory Considerations - Were regulatory considerations evaluated? [iYes [JNo If Yes, check all that apply to the assessment area.

O Anadromous fish

O Federally protected species or State endangered or threatened species

%} NCDWR riparian buffer rule in effect

| Abuts a Primary Nursery Area (PNA)

| Publicly owned property

I] N.C. Division of Coastal Management Area of Environmental Concern (AEC) (including buffer)
O Abuts a stream with a NCDWQ classification of SA or supplemental classifications of HQW, ORW, or Trout
| Designated NCNHP reference community

O Abuts a 303(d)-listed stream or a tributary to a 303(d)-listed stream

What type of natural stream is associated with the wetland, if any? (check all that apply)

| Blackwater

| Brownwater

O Tidal (if tidal, check one of the following boxes) [ Lunar [ Wind [J Both

Is the assessment area on a coastal island? [] Yes [« No
Is the assessment area’s surface water storage capacity or duration substantially altered by beaver? [] Yes P No
Does the assessment area experience overbank flooding during normal rainfall conditions? Yes [ No

1.  Ground Surface Condition/Vegetation Condition — assessment area condition metric

Check a box in each column. Consider alteration to the ground surface (GS) in the assessment area and vegetation structure (VS) in

the assessment area. Compare to reference wetland if applicable (see User Manual). If a reference is not applicable, then rate the

assessment area based on evidence of an effect.

GS VS

EdAa %A Not severely altered

B B Severely altered over a majority of the assessment area (ground surface aiteration examples: vehicle tracks, excessive
sedimentation, fire-plow lanes, skidder tracks, bedding, fill, soil compaction, obvious pollutants) (vegetation structure
alteration examples: mechanical disturbance, herbicides, salt intrusion [where appropriate], exotic species, grazing,
reduced diversity [if appropriate], hydrologic alteration)

2. Surface and Sub-Surface Storage Capacity and Duration - assessment area condition metric

Check a box in each column. Consider surface storage capacity and duration (Surf) and sub-surface storage capacity and duration
(Sub). Consider both increase and decrease in hydrology. A ditch < 1 foot deep is considered to affect surface water only, while a ditch >
1 foot deep is expected to affect both surface and sub-surface water. Consider tidal flooding regime, if applicable.

Surf Sub

A A Water storage capacity and duration are not altered.

4B kB Water storage capacity or duration are altered, but not substantially (typically, not sufficient to change vegetation).
c c Water storage capacity or duration is substantially altered (typically, alteration sufficient to result in vegetation change)

(examples: draining, flooding, soil compaction, filling, excessive sedimentation, underground utility lines).

3. Water Storage/Surface Relief ~ asses