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1.0 INTRODUCTION

The North Carolina Ecosystem Enhancement Program (EEP) purchased the Moccasin Creek
Project Site to preserve, enhance, and restore wetlands and streams. The site is an 84-acre
undeveloped tract along Moccasin Creek, located off NC 39 between NC 96 and NC 296 in
Wake and Franklin Counties. The property is subject to the zoning restrictions of the Town of
Zebulon, which is within 3 miles of the project site. Moccasin Creek, which runs north-south
through the site, serves as the Wake and Franklin County line.

1.1 BACKGROUND

The site was originally forested with a thirty to forty year old hardwood forest, which was
timbered in the early 1980’s by the previous owner. Pine trees were then replanted in a
majority of the timbered area. The planted pines were pre-commercially thinned
approximately four to five years ago to promote growth of the larger trees. A small area
straddling Moccasin Creek that was deemed too wet for pine was left to naturally regenerate
in hardwoods, although a majority of this area has failed to regenerate, and more recently
appears to have been actively maintained as a cleared area.

Haul roads were established for accessing timber removal in the early 1980’s. There are four
culverts located along the main access road within the cleared area: one in Wolf Creek, two in
Moccasin Creek, and one in an unnamed tributary west of Moccasin Creek (referred to as S3).
One additional pipe was placed at a crossing along the east side of the property during the
construction of haul roads on an additional unnamed tributary (referred to as 52).

Aerial photographs were reviewed at the Wake County Soil and Water Conservation District
office in Raleigh. Aerial photographs from 1954, 1965, and 1971 show the site as entirely
wooded. A 1988 photo reveals the clearing that occurred in the early 1980’s as a result of
logging on the property. The 1993 aerial photo displays the new growth emerging from the
replanted areas east of Moccasin Creek as well as braided channels between Moccasin Creek
and Wolf Creek in the area that was not re-vegetated. In addition below the confluence with
Beaverdam Creek overflow channels in the floodplain are also evident. The remnants of these
wide shallow channels are present in the current site topography.

Beavers were a problem to the previous owner after the land was cleared of timber. A
professional trapper informed the previous owner that beavers were most likely moving down
from a large wetland located on Beaverdam Creek just west of NC 39. It was the owners
understanding that the upstream property owner did not do any trapping, allowing the beavers
to proliferate. The beavers migrated downstream to Moccasin Creek after the timber
harvesting conducted in the 1980’s. At one point beaver dams created a very broad, shallow,
large pond on the property, which extended upstream from the confluence of Beaverdam and
Moccasin Creeks to the property line. The previous owner routinely removed the dams and
beaver trapping was performed every other year.
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1.2 PROJECT DESCRIPTION

The project involves 1) wetland restoration, enhancement, and preservation, 2) stream
restoration, and 3) riparian buffer restoration and preservation. Wetland restoration of
approximately 0.41 acres of the wetlands will be accomplished with the removal of
approximately 500 linear feet of existing road bed material. Wetland enhancement will
include planting of previously cleared wetlands and plugging of selected ditches. Wetland
preservation will incorporate all remaining wetlands not proposed for riparian buffer
preservation. Stream restoration includes the removal of five culverts and the restoration of
stream dimensions at Moccasin Creek, Wolf Creek, S1, S2, and S3. Riparian buffer
restoration will entail re-planting buffers within the cleared area, and haul roads. Riparian
buffer preservation will be accomplished by protecting the remaining wooded buffers along
the jurisdictional streams.

The project will restore, enhance, and preserve many wetland functions and values, stabilizing
and preserving streams throughout the site. These activities, coupled with the riparian buffer
restoration, will improve the water quality of Moccasin Creek, its tributaries: Wolf Creek,
Beaverdam Creek, and the three unnamed tributaries, and the Neuse River Basin.

1.3 GOALS AND OBJECTIVES

The goals and objectives of this restoration project are to improve water quality in Moccasin
Creek and in the Neuse River Basin by:

Providing 0.42 acres of wetland restoration.

Wetland Enhancement of 5.3 acres of wetlands.

Preservation of 39.7 acres of wetlands.

Restoration of approximately 180 linear feet of stream.

Providing 3.7 acres of riparian buffer restoration along Moccasin Creek, Wolf Creek, S1,
S2, and S3.

Preservation of 14.4 acres of riparian buffer along Moccasin Creek, Beaverdam Creek,

and unnamed tributaries on the property.

RAEalbadi S e

o

The acreages are approximate values that will be finalized following site construction and
discussions with the state as to the restoration needs for the drainage basin. (i.e. reducing
riparian buffer restoration and increasing wetland enhancement.)

2.0 LOCATION INFORMATION

The project property is located on NC 39 approximately 0.6 miles north of the intersection of
NC 39 and NC 79 in Wake County (Figure 1). A gated, gravel road off NC 39 accesses the
property (Latitude 35°50°33” and Longitude 78°16°17”, Figure 2). Moccasin Creek runs
through the northern one-third of the project site and forms the western property boundary
below the intersection of Moccasin and Beaverdam Creeks. Within the site, Moccasin Creek
forms the county line between Franklin and Wake counties. The nearest municipality to the
site is the town of Zebulon.
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3.0 GENERAL WATERSHED INFORMATION

The Moccasin Creek Site is located in the headwaters of the Neuse River Basin. Moccasin
Creek is an E type sand bed stream (Rosgen, 1996) located in the 03020201 Hydrologic Unit
as listed in the USDA Soil Conservation Service North Carolina Hydrologic Unit Study,
September 1994. Moccasin Creek flows into the Buckhorn Reservoir in Wilson County
where it becomes Contentnea Creek, which then flows into the Neuse River at the Pitt-Craven
County line. The watershed above the confluence of Moccasin and Beaverdam Creeks is
approximately 20.4 square miles (Figure 3). Ninety-five percent of the watershed flows into
Bunn Lake, which is located approximately 2,500 feet above the project site on Moccasin
Creek. A weir outflow controls Bunn Lake’s water surface elevation. Storm events are
accommodated over this same weir system.

Franklin and Wake Counties approximately split the watershed north to south. The watershed
is primarily rural, zoned for single-family residential use, with farming as the predominant

land use. However, it is anticipated with the development of the Highway 540 outer loop that
future land use will be converted into suburban land uses, particularly on the Wake County
side of the watershed.

4.0 DESCRIPTION OF EXISITING WETLANDS

The existing jurisdictional wetlands consist of bottomland swamp hardwoods in various
stages of succession, freashwater marsh, and pine plantation, encompassing approximately 65
acres of the 84-acre site. On-site wetland functions are directly related to the landscape
setting and hydrologic attributes. The characteristic hydroperiod (Cowardin et al. 1979) of
these wetland types is semipermanently flooded, but varies to seasonally saturated in areas
with relatively higher landscape position. The fluctuating hydroperiod promotes alternating
cycles of aerobic and anaerobic soil conditions and increases the potential primary
productivity, organic matter decomposition, nutrient mineralization, and denitrification
functions.

Seasonally saturated wetlands are usually located at relatively higher microtopographic
positions and exhibit high subsurface water storage functions. Depressional wetlands located
at relatively low landscape positions generally exhibit high floodflow retention functions.

The high degree of microrelief in both hydrologic regimes promotes retention of surface
flow/upland runoff and increases the sediment trapping functions within the wetlands. The
short-term surface water retention also results in increased contact time between organic
matter and surface water, and increased carbon export functions. (Schafale and Weakley,
1990)

4.1 EXISTING HYDROLOGICAL FEATURES
Based on USGS topographic maps, there are two named streams on the site, Beaverdam

Creek, and Moccasin Creek. The name of Wolf Creek was provided by the former property
owner and was not found referenced on any available map. Wolf and Beaverdam Creeks
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converge with Moccasin within the project site. Three additional unnamed tributaries were
identified on the property during the field review,these being named S1, S2, and S3 (F igure 4)
Stream S3 was also mapped in the NRCS Soil Survey for Wake County. All three of these
streams converge with Moccasin Creek within the project site.

The site hydrology is derived from precipitation and over bank flooding from Moccasin
Creek, which collects in the wetlands during storm events. The hydrology has been altered by
beavers that have constructed a series of dams throughout the project area, significantly
increasing the duration of inundation and saturation in the wetlands. This increased
inundation has resulted in the formation of a number of drainage ways and braided overflow
channels throughout the wetlands.

In addition to streams, there were several ditches identified on the project site (Figure 4). In
some cases, it was difficult to determine if these were manmade ditches or were formed as a
result of the beaver activities. Nevertheless, they were not determined to be jurisdictional
stream features.

4.2 SOILS

Project success is dependent on the presence of hydric soils and wetland hydrology within the
wetland areas. Three major Soil Units were identified within the property and are shown in
Figure 5 and are summarized in Table 4.2.1.

In order to characterize soils, a series of hand auger borings were conducted throughout the
site to depths ranging from 24 to 60 inches. The depth, color, texture, structure, consistence
of the soil material within each of the horizons, and the depth to groundwater were
determined for each boring. These site-specific characteristics were compared to NRCS soils

mapping.

The auger borings confirmed that NRCS soils mapped for the site are mostly accurate. Soils
located in wetlands were hydric and closely associated with the Wehadkee soil series.
Wetland soils within the Wake County portion of the site are mapped as Chewacla soils by
NRCS, however these soils more closely resemble Wehadkee soils and are included with Soil
Unit 1. This soil typically derives from deep, poorly drained material that washes from
higher, better-drained soils and is deposited in strips on first bottoms of floodplains. The
surface soils are usually of low chroma loams and have subsurface layers of gray to mottled
brownish clays.

As previously noted, the main logging road is comprised of fill material placed on top of Soil
Unit 1. The fill material is a reddish (SYR 4/6) clayey material deposited over a 0.5- acre
section at depths varying from 0.5 feet to over 2 feet.

Soils within upland areas are most similar to Georgeville and Wedowee. The Georgeville
series (Soil Unit 2) consists of very deep, well-drained, moderately permeable soils on gently
sloping to moderately steep Piedmont uplands. The surface horizons consist of loam to silt
loam and the lower horizons consist of clayey materials. The Wedowee
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series (Soil Unit 3) consists of very deep, well-drained, moderately permeable soils that
formed in residuum from weathered crystalline rock of the Piedmont Plateau. These soils are
on narrow ridges and on side slopes of uplands. The surface horizon is sandy loam and
subsurface horizons are loamy to clayey. Representative soil profiles for the different Soil
Units are provided below. In addition, a summary of the Soil Units, associated mapping units,
their hydric status and depth and duration of water table is shown in Table 4.2.1.

Horizon Name Depth  Seil Color* Textures

Soil Unit 1:

A 04 10YR 4/2 loamy sand

Bgl 4-12 10 YR 5/1 silty clay loam

Bg2 12-30 10 YR 6/1 sandy clay loam

BCg 30-36 10YR7/1 fine sandy clay loam

Cg 36-48+ 10YR7/1 sandy loam

Soil Unit 2:

Ap 0-8 10 YR 4/3 silt loam

E 8-13 2.5Y 6/4 loamy sand

Bt 1340 7.5YRS5/8 clay

BC 40-48+ 2.5YR 4/6 silty clay loam w/
prominent 7.5YR 6/8 & 10YR 4/6 mottles

Soil Unit 3:

Ap 0-6 10YR 4/3 sandy loam

B 6-14 10 YR 6/4 sandy clay loam

Bt 14-28 7.5 YR 5/6 clay loam

BC 28-34 7.5 YR 5/6 sandy clay loam

C 34-48+  mottled red and brownish —yellow sandy clay loam

*Munsell moist soil color notation

Table 4.2.1 — Summary of Soil Units

Seil Type Depth and
(most Seil Hydric | Duration of High | Estimated
Soil Unit | similar) Subgroup | Status® Water Table’ Extent %
1 Wehadkee Fluvaquentic Hydric 0-8 inches 77
Endoaquepts
. Typic Non-
. +
2| Georgeville | hapludults| hydric 60 11
Typic Non-
+
3 Wedowee Kanhapludults| hydric 60 12

*Hydric soils list for North Carolina
®Based on soil taxonomy for undrained conditions

4.3 EXISITNG PLANT COMMUNITIES
The existing plant communities within the project site (Figure 6) are representative of both

natural communities and communities resulting from human disturbance. Approximately 86
percent (56 acres) of the tract is currently forested while the remaining 14 percent (8.8 acres)

November 22, 2004
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is open, emergent marsh. Forested areas include bottomland hardwood forest in various
stages of succession and loblolly pine plantation. The emergent marsh is attributable to both
human activities and the beaver dams discussed previously. Descriptions of plant community
types are included in Table 4.3.1 and a summary of each community is provided below.

Table 4.3.1: Summary of Existing Plant Communities and Wetland Types

Plant community Estimated
description” Area Upland / Wetland Activity
Pine Plantation — Within 15.8 Riverine Wetland Preservation
Jurisdictional Wetland : verne wetlan
Pine Plantation - Non- )
Wetland 13.7 Upland Preservation
Freshwater Marsh 5.2 Riverine Wetland Enhancement
Bottoml.and Har.dW(.)od - 30.3 Riverine Wetland Preservation
Successional (Riverine)
Bottomland Hardwood — .. }
Mature (Riverinc) 11.8 Riverine Wetland Preservation
[Upland Hardwoods 6.5 Upland Preservation
Old Field 0.13 Upland Preservation
Disturbed — Road Creation 042 Up!anq — Restore to Restoration
Riverine Wetland

*follows principles of Schafale and Weakley (1990),

Pine Plantation

Planted loblolly pine (Pinus taeda) occurs within upland and wetland areas in the eastern one-
third portion of the property. The stand is approximately 15-20 years of age and some pre-
commercial thinning has occurred. The dense understory consits of common greenbriar
(Smilax rotundifolia), sweetgum (Liquidambar styraciflua), and sourwood (Oxydendron
arboreum). Portions of this community also support tree species such as river birch (Betula
nigra), hazel alder (Ainus serrulata), wax myrtle (Morella cerifera), and ironwood (Carpinus
caroliniana).

Freshwater Marsh

Freshwater marsh occurs in the logged areas of the Moccasin Creek floodplain that remain
unplanted and where woody vegetation has not succeeded beyond heights of 3 feet;
herbaceous and emergent vegetation are dominant. The hydrologic regime is seasonally to
semipermantly flooded, in part due to beaver damming activities.

Dominant plant species are bur marigold (Bidens sp.), marsh mallow (Hibiscus sp.),
tearthumb (Polygonum sagittatum), smartweed (Polygonum sp.), softrush (Juncus effuses),
rice cutgrass (Leersia oryzoides), plume grass (Saccharum sp.), and climbing hempweed
(Mikania scandens).

November 22, 2004
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Bottomland Swamp Hardwood (BSH) Wetlands

The geomorphic description of a BSH wetland is a depressional, low-gradient, precipitation, and
vertically fluctuating setting. The inundation is continuous during the cool season from
precipitation and low evapotranspiration (ET). These wetland areas provide good conditions for
fluctuating water tables and are conducive to rapid biogeochemical cycling and strong
atmospheric exchanges. As a nutrient trap, food web support is strong and reducing conditions
strongly favor Obligate and Facultative Wet plant species. Qualitative evidence of inundation is
supported by muck soils and amphibian breeding, which indicate prolonged anaerobiosis and
ponding. These areas provide significant functions for groundwater storage and for depressional
wetland community development (Schafale and Weakley 1990).

The BSH swales and sloughs are more frequently inundated and remain flooded for a major
portion of the growing season. The soils in the BSH habitats are dominantly anaerobic and tend
to accumulate organic detritus in addition to silt and clay particles. Based on vegetation, two
types of BSH wetlands are located on the site — successional and mature.

BSH - Successional

This area occurs along a majority of the Moccasin Creek floodplain where logging has
taken place within the past 15 years. These areas are seasonally to semipermanently
flooded, partially due to beaver dam activities. Young woody trees and shrubs
including swamp tupelo (Nyssa biflora), red maple (Acer rubrum), river birch, tulip
poplar (Liriodendron tulipifera), ironwood, hazel alder, and blackhaw (Viburnum
nudum) occur in dense clumps. The stand is interspersed with clearings and
backwater sloughs dominated by emergents such as smartweed, marsh mallow,
arrowhead (Sagittaria sp.), false nettle (Boehmeria cylindrica), and lizard’s tail
(Saururus cernuus).

BSH — Mature

Mature bottomland hardwoods occur in a wide belt along the western property and
within the floodplain west of Moccasin Creek. This area is seasonally or
intermittently flooded and supports a mature canopy of typical bottomland hardwood
tree species. There are numerous tree gaps and some logging roads present, indicating
past thinning practices. Tree species include American elm (Ulmus americana), red
maple, sweetgum, swamp chestnut oak (Quercus michauxii), cherrybark oak (0.
pagoda), river birch, loblolly pine, American holly (Zlex opaca), and swamp tupelo.
The shrub and vine layer is extremely dense and dominated by Chinese privet
(Ligustrum sinense);, other shrub and vine species present are deciduous holly (/lex
decidua), highbush blueberry (Vaccinium corymbosum), common greenbriar, and
giant cane (Arundinaria gigantea).

Upland Hardwoods

Upland hardwoods occur on the western side slopes of the Moccasin Creek floodplain
adjacent to NC 39. The plant community is a mature oak-hickory forest intermixed with
occasional loblolly pines. Soils are dry at top to mid slope, but become mesic at the slope
base adjacent to the bottomland hardwoods. Dominant tree and shrub species are white oak
(Quercus alba), northern red oak (Q. rubra), pignut hickory (Carya glabra), mockernut

November 22, 2004
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hickory (C. fomentosa), tulip poplar, American holly, sourwood, red mulberry (Morus rubra),
and American dogwood (Cornus floriday).

Old Field

Old field is represented by a small cleared area of upland soils adjacent the freshwater marsh.
This area was probably used as a staging area for logging and likely is supported by fill
material used in construction of the central access road. Early successional species such as
broomsedge (dndropogon virginica), bur marigold, lespedeza (Lespedeza sp.), and frost aster
(Aster pilosus) dominate the clearing.

4.4 ENDANGERED & THREATENED SPECIES

Federally Threatened and Endangered species are protected under the Endangered Species
Act (ESA) of 1973. Many species have become endangered, threatened, or are species of
concern primarily due to land use changes and related habitat fragmentation. Environmental
degradation of natural resources has also contributed to the decline of numerous species.
There are five Threatened/Endangered species listed by the U.S. Fish and Wildlife Service as
occurring in Wake and Franklin counties. These species are listed in Table 4.4.1. A brief
description of each of these species and the surveying efforts are provided below.

Table 4.4.1 Federal Threatened and Endangered Species Listed for the Project Area

Common Name Scientific Name Status
Red-Cockaded Woodpecker | (Picoides borealis) Endangered
Bald Eagle (Haliaeetus leucocephalus) Threatened
Michaux Sumac (Rhus michauxii) Endangered
Tar Spinymussel (Elliptio steinstansana) Endangered
Dwarf Wedge Mussel (Alasmidonta heterodon). Endangered

Bald Eagle (Haliaeetus leucocephalus) - Threatened

The bald eagle is a large raptor. The characteristic adult plumage consists of a white head and
tail with a dark brown body. Juvenile eagles are completely dark brown and do not fully
develop the majestic white head and tail until the fifth or sixth year. Fish are the primary food
source but bald eagles will also take a variety of birds, mammals, and turtles (both live and as
carrion) when fish are not readily available. Adults average about three feet from head to tail,
weigh approximately 10 to 12 pounds and have a wingspread that can reach seven feet.
Generally, female bald eagles are somewhat larger than the males.

No bald eagles were observed during the field surveys. No large bodies of water with suitable
nest trees or perch trees occur on the site. Therefore no impacts to bald eagles are expected as
a result of project activities.

Red-cockaded woodpecker (Picoides borealis) — Endangered
About the size of the common cardinal, the red-cockaded woodpecker (RCW) is
approximately 7 inches long with a wingspan of about 15 inches. Its back is barred with
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black and white horizontal stripes. The red-cockaded woodpecker's most distinguishing
feature is a black cap and nape that encircle large white cheek patches.

This bird’s range is closely tied to the distribution of southern pines. Historically, the red-
cockaded woodpecker occurred from Texas and Oklahoma east to Florida and north to New
Jersey. The present distribution is similar, except the species has been extirpated from
Missouri, Maryland, and New Jersey.

The red-cockaded woodpecker makes its home in mature pine forests. Longleaf pines (Pinus
palustris) are most commonly preferred, but other species of southern pine are also
acceptable. While other woodpeckers bore out cavities in dead trees where the wood is rotten
and soft, the red-cockaded woodpecker is the only one that excavates cavities exclusively in
living pine trees.

No RCW were observed during the field visit. While pine trees do exist, the planted trees are
too young to be suitable for nest sites and the understory is too dense to be favored as
foraging habitat. Therefore, no impacts to RCW are expected by project activities.

Michaux’s sumac (Rhus michauxii) - Endangered

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

leaflets. Most plants are unisexual; however, more recent observations have revealed plants
with both male and female flowers on one plant. The flowers are small, borne in a terminal,
erect, dense cluster, and colored greenish yellow to white. Flowering usually occurs from

June to July , and the fruit, a red drupe,, is produced through the months of August to October.

Michaux’s sumac grows in sandy or rocky open woods in association with basic soils.
Apparently, this plant survives best in areas where some form of disturbance has provided an
open area. At least twelve of the plant's populations in North Carolina are on highway rights-
of way, roadsides, or on the edges of artificially maintained clearings. Two other populations
are in areas with periodic fires, and two populations exist on sites undergoing natural
succession. One population is situated in a natural opening on the rim of a Carolina bay.

Suitable habitat for Michaux’s sumac does not occur on the project site. Therefore, no impacts
to the species are expected by project activities.

Tar spinymussel (Elliptio steinstansana) - Endangered

The Tar spinymussel, one of only three freshwater mussels in the world with spines, is a
medium-sized mussel reaching about 2.5 inches in length. In young specimens, the shell's
outer surface (periostracum) is an orange-brown color with greenish rays; adults are darker
with inconspicuous rays.

Two relatively good populations are known to exist in two tributaries of the Tar River. They
have also been occasionally found in the main stem of the Tar River and another tributary.
However, individuals are becoming harder to find. This species typically inhabits larger
streams with constant flow. Streams of the project site to not provide preferred habitat for
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Tar spinymussel, and surveys conducted for this project did not locate detect the species.
Therefore, this project is not expected to impact Tar spinymussel.

Dwarf-wedge mussel (Alasmidonta heterodon) - Endangered

The dwarf-wedge mussel is relatively small, rarely exceeding 1.5 inches in length. The shell's
outer surface (periostracum) is usually brown or yellowish brown in color, with faint green
rays that are most noticeable in young specimens. Unlike some mussel species, the male and
female shells differ slightly, with the female being wider to allow greater space for egg
development. A distinguishing characteristic of this mussel is its dentition pattern; the right
valve possesses two lateral teeth, while the left valve has only one. This trait is opposite of all
other North American species having lateral teeth (Clark 1981).

The dwarf-wedge mussel inhabits creeks and rivers with slow to moderate current and a sand,
gravel, or muddy bottom. Toxic effects from industrial, domestic and agricultural pollution
are the primary threats to this mussel’s survival. The dwarf-wedge was not found during
surveys for this project. The details of the mussel survey are included in Section 4.5.

Other Wildlife

This site is especially interesting in terms of wildlife because it is contiguous with large areas
of natural bottomland hardwoods and open freshwater marsh. Thus it supports a number of
whitetail deer, herons and other migratory birds, river otters, beavers, raccoons, etc. In
addition, a rich population of mussels occurs in the southernmost sections of Moccasin Creek
with the project site boundary (see Section 4.5). Restoration of this site to natural conditions
is expected to enhance wildlife abundance and diversity.

4.5 MUSSEL SURVEY RESULTS

The federally endangered dwarf-wedge mussel (4lasmidonta heterodon) is listed by the US Fish
and Wildlife Service (USFWS) as occurring in Wake and Franklin counties and is documented as
occurring in Moccasin Creek downstream of the project. Recent surveys have extended the range
of dwarf-wedge upstream to approximately 3 river miles below the end of the project area.
Potential habitat for the dwarf-wedge mussel exists in Moccasin Creek throughout the project area,
therefore surveys for this and other freshwater mussel species were conducted within the confines
of the project site.

Methodology and Results

Mussel surveys were conducted on two separate dates by members of The Catena Group; on
October 20, 2004 by Michael Wood and Sharon Snider and on October 24, 2004 by Michael
Wood and Steve Melin. Mussel survey limits were from the property’s southern boundary
upstream to the access road. Visual (using batiscopes) and tactile methods were used to survey for
mussels. Water clarity was good during the site visit. A total of seven sites were surveyed, each
chosen by appearance of suitable habitat; distance between sites varied from 300 to 800 feet
(Figure 7). Water level ranged from less than 6 inches in riffles to over 2 feet in pooled areas.
Survey results, including the catch per unit effort (CPUE), are presented in Table 4.4.2.
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Table 4.4.2 Freshwater Mussel Survey Results, Moccasin Creek Site

Elliptio sp. Utterbackia
Person Elliptio spp. | (lance-form) imbecellis
Site hours Total/CPUE | Total/CPUE Total/CPUE
1 (property edge) 1.33 220/ 165 0 0/0
2 1.0 500+ / 500+ 2/2 0/0
3 0.3 23/77 0/0 0/0
4 1.5 67/45 1/07 0/0
5 1.0 66/ 66 0/0 0/0
6 0.5 46 /94 1/2 0/0
7T (~ 1000’ downstream
ﬁn(mmssmd) 1.0 90/ 90 0/0 2/2
Discussion

While still geographically located in the Piedmont region of the state, the stream in the surveyed
reach possesses many qualities more commonly associated with coastal plain topographies: low
banks and sand-dominated substrate supporting large numbers of Elliptio species. In fact, the
most dominant elliptio species form was Elliptio cistelliformis, which is most commonly found in
coastal plain streams.

At the property’s edge (Sites 1 & 2), the substrate becomes predominantly gravel, providing
excellent freshwater mussel habitat as evidenced by the abundance of mussels located there. In
addition to Moccasin Creek, cursory surveys of Beaverdam Creek also found a healthy elliptio
population. An introduced species, the Asian clam (Corbicula fluminea) was also abundant
throughout the surveyed stretch. Although suitable habitat for the dwarf-wedge mussel exists in
Moccasin Creek within the project boundaries, the species was not detected during the surveys.
Therefore, it is concluded that restoration activities in Moccasin Creek and the associated
tributaries will not adversely affect dwarf-wedge mussel.

The Moccasin Creek Project Site offers an excellent opportunity to help ensure high water quality
in a water body supporting a federally Endangered species. As previously noted, 95% of the
watershed above the site enters Bunn Lake. Whatever washes down from Bunn Lake drains
through project site. The active floodplain and wetlands in the project site undoubtedly maintains
and improves the water quality, which in turn supports the dwarf-wedge mussel. While the
mussel seems to be expanding its range upstream, the extent of this expansion has not been
determined. However, the Moccasin Creek Restoration Site should be considered a project that is
preserving and improving habitat for an endangered species.

5.0 DESCRIPTION OF EXISTING STREAMS

Three named streams and three unnamed streams are located on the project site (Figure 4).
Moccasin Creek, the main drainage feature, is a perennial stream and enters the property
through the northern property line, travels south to bisect the upper one-third of the property,
and then becomes the western property line below Beaverdam Creek. The overall length
within the project site is approximately 3,600 feet. Moccasin Creek is a stable E type sand
bed channel. A wooded buffer exists along most of the stream length except in the cleared,
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wetland marsh area. Moccasin Creek has been impacted by two culverts, a 72-inch
corrugated metal pipe (CMP) and a 24-inch CMP, that were placed in the stream for the
existing access roadway.

Beaverdam Creek is a perennial stream entering the project site from a culvert located under
NC 39. Beaverdam Creek forms the southern property boundary until it joins Moccasin
Creek approximately 500 feet downstream of the access road. There is an established wooded
buffer of mature hardwood trees surrounding Beaverdam Creek for its entire length within the
project site.

Wolf Creek is a perennial stream entering the property on the northeastern property boundary.
Beaver activity is evident in this area. A specific channel is not evident in the forested
sections of the stream due to the extensive flooding; however, the stream is well-formed
within the cleared area. Wolf Creek is approximately 850 feet long within the project site and
enters Moccasin Creek just downstream of Beaverdam Creek.

The unnamed tributary S1 is at least intermittent and enters the property along the northeast
property line. The channel is crossed by a logging haul road just below the property line. The
stream above the property is a stable E channel, but the channel within the project site has
been impacted from logging practices. The stream has begun to recover by establishing a bed
and bank, however there are portions of the stream that still have braided channel segments
due to these past impacts.

Unnamed tributary S2 is a perennial stream that enters the project site at the northeast corner
of the property. The stream feeds a small pond that was formed with bermed earthen
material, and then continues a short distance before being crossed by a haul road. The stream
continues flowing southward and is crossed by a second haul road approximately 180 feet
downstream of the first crossing where a 15 inch CMP has been placed. This reach of stream
has not been disturbed as much as S1 and has a vegetated buffer for its entire length.

The tributary S3 is an intermittent stream beginning downstream of the culvert located in the
access roadway (west of the large culverts in Moccasin Creek). The stream flows south
approximately 270 feet into Moccasin Creek. This stream is in an area where buffers have
almost entirely been removed. The Wake County Soil maps indicate this is a defined stream
north of the culvert to the property line, although it was not possible to determine if a defined
channel exists upstream due to the presence of standing water.

5.1 SOILS

Soils within the existing stream corridor exhibit characteristics similar to soils grouped in Soil
Unit 1. These soils were determined to be most similar to Wehadkee soils, which is a poorly
drained series on the floodplains of streams.
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5.2 EXISITNG PLANT COMMUNITIES

A summary of the plant communities is detailed in the Table 5.2.1 and stream locations are
shown in Figure 4, Hydrologic Features.

Table 5.2.1. Existing Plant Communities Adjacent to Streams

Stream Location Vegetation present
Moccasin Creek is predominately located within bottomland|
swamp hardwood (BSH) vegetative community. Areas of
mature forest contain native hardwood trees including
swamp tupelo, red maple, river birch, tulip poplar, swamp
Entire length of chestnut oak, and cherrybark oak. Successional areas

Moccasin Creck property (located on the western portions) have increased quantities
of blackberry and privet located on the stream corridor. In
addition, a portion of the stream is bordered by the emergent
freshwater marsh vegetative community, which consists

rimarily of herbaceous vegetation,
Sauslsscslrﬁx%% :‘::;th_ Beaverdaxp Cref:k is bordered by mature BSH. Vegetation
Beaverdam Creck  |property until includes river birch, yellow poplar, swamp chestnut, swamp
. tupelo, red maple, and sweetgum, However arcas of privet
confluence with are dense near the confluence of Moccasin Creek
Moccasin Creek )
Vegetation closely resembles the freshwater emergent marsh
West of Moccasin  [vegetative community. The stream is located almost
Wolf Creek Creek - in entirely within this community from the time it enters the
freshwater emergent [property until it reaches the confluence of Moccasin Creek.
vegetation location [This area is dominated by herbaceous vegetation previously
described in Section 4.3.
'West of Moccasin
S1(UT) Creek — in pine S1 enters the property in the pine plantation area and merges|
plantation to with Moccasin Creek within the successional BSH location.
Moccasin Creek

S2 enters the property within the pine plantation location
Northwest property [and its channel is impounded in the NW property corner.
S2 (UT) boundary to After the impoundment the stream flows through the pine
Moccasin Creek plantation and successional BSH communities before
entering Moccasin Creek.

Vegetation closely resembles the freshwater emergent marsh
vegetative community. S3 is located entirely within this
community from the first culvert to its confluence of
Moccasin Creek. This area is dominated by herbaceous
vegetation previously described in Section 4.3.

Starts downstream
of first culvert until
reaching Moccasin
Creck

83 (UT)

6.0 STREAM REFERENCE

In this project, all stream restoration will be completed in conjunction with the removal of
culverts on the access road, on tributary S1, and on S2. Therefore, Moccasin Creek (directly
up and downstream of the area impacted by the culvert) was studied and utilized as the stream
reference for the restoration efforts. A classification section was taken approximately 100
feet downstream of the 72- inch culvert in which bankfull was determined. Bankfull cross
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sectional areas and flows were calculated and compared to the regional curve data, and the
results of the comparison showed that these two parameters were lower than predicted by the
regional curve. This is most likely due to the effects of Bunn Lake directly upstream. Since
the removal of the culverts will only impact at most 55 feet of any one stream, a
comprehensive morphological study was not conducted. Tie in locations for the channel
restoration will be identified by stable cross sectional geometry up and downstream within the
restoration area. The reconstructed channel within the removed pipe reach will be constructed
to the dimensions of these sections.

7.0 REFERENCE WETLAND

The reference wetland is located to the west of Moccasin Creek and is shown in Figure 8.
The reference wetland location was established in an undisturbed bottomland swamp
hardwood adjacent to Moccasin and Beaverdam creeks and wetland meets 1987 Corps
Manual criteria for jurisdictional wetlands. This wetland area was delineated by The Catena
Group personnel and will be verified by the U.S. Army Corps of Engineers in December
2004. Monitoring of this reference location will follow guidelines outlined in a later section
of this Plan. The target conditions for the restoration will be similar to that of undisturbed
bottomland swamp hardwood wetlands as described in Section 7.1.

7.1 PLANT COMMUNITY CHARACTERIZATION

The reference wetland closely resembles the mature bottomland swamp hardwood detailed in
Schafale and Weakley (1990). This area is both seasonally and intermittently flooded and
supports a mature canopy of typical coastal plain bottomland hardwood tree species. Tree
species include American elm, red maple, sweetgum, swamp chestnut oak, cherrybark oak,
river birch, loblolly pine, American holly, and swamp tupelo. The shrub and vine species
include deciduous holly, highbush blueberry, common greenbriar, and giant cane.

7.2 HYDROLOGICAL CHARACTERIZATION

The hydrology of the reference wetland is principally derived from two sources: precipitation
and overbank flooding from Moccasin Creek. Once the wetland floods, the water becomes
impounded and slowly recedes until replenished by rainfall or by the next flooding event.
Ground water hydrology of the reference wetland was not necessary. However, once
construction activities are complete a groundwater-monitoring gauge will be installed.

From field observations throughout September to November 2004, it was noted that the water
table was near the soil surface during all site visits. In addition, the soil data indicated a
reduced soil matrix (chroma less than 2) throughout its profile, thus indicating the reference
area is saturated for extended periods of time during the growing season.
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7.3 SOILS CHARACTERIZATION

Soil characterized in the reference wetland was representative of the Wehadkee soil series.
This soil is indicative of wetlands, and is an alluvial soil that has a low-chroma matrix of less
than 2 throughout its profile. This soil series is identical to the soils located in the freshwater
marsh community, which is proposed for proposed wetland enhancement and restoration.

8.0 WETLAND RESTORATION STUDIES

The objective of this wetland restoration portion of the project is to restore the wetlands under
the access road, enhance the jurisdictional wetlands in the cleared section, and preserve
existing jurisdictional wetlands. In order to detail the current status of the existing wetlands
and determine restoration/ enhancement efforts, the following activities were conducted:

e Wetland delineation, installation of groundwater monitoring gauges, vegetative
community assessment (including invasive species), road fill assessment, stream and
ditch condition and assessment, impacts of beaver impoundments, soil delineations,
reference wetland characterization, wildlife surveys, and documentation of all other
significant site data.

These data were utilized to determine the efforts required to restore the site to its original
condition.

8.1 WETLAND DELINEATION

A wetland delineation was surveyed and recorded by Robert G. Williams on November 26,
1997; however, it is unknown if the delineation was verified by the U.S. Army Corps of
Engineers (USACE). Five years have expired (typical duration of a USACE wetland
verification) since the delineation, and possible changes may have occurred due to the
removal of the beaver impoundments. Therefore, a new wetland delineation was performed
utilizing the three parameter criteria outlined in the 1987 Corps of Engineers Wetlands
Delineation Manual.

Steve Melin, a NC Licensed Soil Scientist with The Catena Group, was the lead in evaluating
jurisdictional wetlands. The wetland boundary was flagged in the field and located via a
handheld GPS unit with sub-meter accuracy; the resultant point data was used to generate
base maps. The flagged wetlands encompass approximately 65 acres out of the 84-acre site,
under existing conditions. Figure 9 depicts the boundary location of existing jurisdictional
wetland systems.

8.2 GROUND WATER ANALYSIS

Three Infinite water level data loggers were placed on-site on September 23, 2004, and
monitoring commenced on September 27, 2004 (locations shown in Figure 10). These
groundwater gauges were placed throughout the wetland enhancement area with an effort to
characterize groundwater / surface water relationship late in the growing season. Gauges
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were placed in varying distances from Moccasin Creek in an effort to determine duration of
saturation. The results are illustrated in Figures 11 through 13.

Figure 11: Ground Water Gauge 1
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Figure 13: Groundwater Gauge 3
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While data collected from the Data Loggers does not provide long-term information (due to
the short duration of the monitoring period), it is sufficient to describe the general
groundwater / surface water relationship. This information was combined with on-site
observations of water levels and a detailed photographic map of the site to ascertain an overall
picture of the hydrologic regime and confirm presence of wetland hydrology in the
enhancement area.

The monitoring gauges will be relocated prior to monitoring of the restoration activities. One
gauge will be placed in the wetland restoration area (current road fill placement), a second in
the fringe of the enhanced wetlands, and a third (reference) in mature bottomland swamp
hardwoods west of Moccasin Creek.

9.0 STREAM RESTORATION STUDIES

Moccasin Creek will be restored at four culvert locations along the existing access roadway.
The restoration analysis involved obtaining typical sections of stream segments immediately
upstream and downstream of the culverts, then applying these measurements as a reference
for reconstructing each channel after culvert removal. A classification section was evaluated
approximately 100 feet downstream of culverts (at a riffle) to establish a typical section and
evaluate bankfull. The results of the field data indicate bankfull to be at the top of the banks
and that stream type is an E type sand bed channel with very little incision. Bankfull cross
sectional areas and predicted discharges from the surveyed cross section were compared to the
North Carolina Regional Curves. The FEMA HEC-RAS model discharges were also
compared to the surveyed section predicted data. The results are summarized in Table 9.0.1.
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Table 9.0.1 Summary of Selected Stream Parameters Moccasin Creek

Surveyed NC Rural Piedmont
Parameter Section Regional Curves FEMA
Bankfull Area (Abkf) 72.3 sq.ft. 160 sq ft (85-300 range) --
Bankfull Depth
(Dbkf) 249 ft. 3.5 ft (2.4-6 range) --
?Wba“l‘fm“" Width 29 43 ft (25-60 ft range) -
Discharge (Qbkf) 435 cfs 800 cfs (500 — 1500 range) 1200 cfs

The results of the analysis indicate that the surveyed section is at the low range of the North
Carolina Regional Curve data. Since approximately 95% of the watershed above the project
site drains into Bunn Lake, results suggests Bunn Lake has an impact in reducing bankfull
flows in Moccasin Creek at the project site. The FEMA discharges were at the high end of
the range; however, in FEMA studies, no consideration is typically made for detention of
water by lake structures unless they are specifically placed for flood control.

Tributary S1 and S2 will be restored for approximately 20 feet within the existing haul road.
Reference sections immediately upstream and downstream were used as a reference for the
restoration segments.

The drainage features were classified as either streams or ditches. Six streams were
identified; Moccasin Creek, Beaverdam Creek, Wolf Creek, and three unnamed tributaries.
North Carolina Department of Water Quality Stream Classification Forms were completed for
each identified stream. Additional information including classification cross-sections, pebble
counts, and stream classification forms are may be found in Appendix A, Existing Conditions
Data.

9.1 HYDRAULIC ANALYSIS FOR CULVERT & ROADWAY REMOVAL

In response to a request for updated hydraulic models of Moccasin Creek, the NC Flood
Mapping Program provided new multiple profile and floodway model files from Watershed
Concepts, which are currently under pre-release conditions. After reviewing the models, it
was determined that the four culverts under the access road (located between FEMA Cross
Sections 103134.7 and 103174.7) were included in the new detailed study. Therefore, a study
was performed to evaluate the impacts to the model with culverts removed. The 100-year
storm event floodway and floodplain shape files were downloaded from the North Carolina
Flood Mapping Program Website. These shape files reflect the latest modeling detailed study
cross sections and flood boundary data (Figure 14).

A detailed survey was preformed by a registered land surveyor to obtain an accurate
topographic map of the existing roadway and culverts. This data was utilized to determine the
amount of fill that was deposited during the construction of the access road. The surveyed top
of fill was compared to the present FEMA model data, and a good correlation was found
confirming the existing FEMA model elevations. The effective FEMA model was used as the
pre-project model in this analysis. In addition to the surveyed information, soil borings were
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established at fifty-foot intervals along the roadway to determine depth from deposited fill to
natural ground. With the combined topographic survey and soil borings, a roadway profile
showing the top of the existing fill and a profile of the natural ground level upon fill removal
were established. Modifications were made to the effective model to provide a modified post-
project geometry file.

Multiple and floodway HEC-RAS models were run for the post-project conditions showing
the removal of the roadway fill and culverts. The post-project conditions were compared to
the pre-project conditions model to determine impacts to the regulated floodplain and
floodway 100-year flood elevations.

9.2 FEMA IMPACTS-MODEL RESULTS

The existing road fill and culvert removal within the floodplain and floodway of Moccasin
Creek will not cause a rise in the water surface elevations. The natural and floodway water
surface elevations from the existing culvert locations to the base of Bunn Lake Dam show a
slight drop in water surface elevation. The pre and post project water surface elevations for
the 100-year storm event are shown in the tables below. Complete output summary tables
have been included in Appendix C.

Table 9.2.1: 100 Year Natural Water Surface Elevations Moccasin Creek

Pre-Project Post-Project
Cross Section 100 Year Natural 100 Year Natural Difference in
Water Surface Elev (ft) | Water Surface Elev. (ft) | Elevation (ft)
106352.7 232.18 232.18 0.00
106193.6 231.49 231.48 -0.01
106123.6 22931 229.30 -0.01
105518.5 228.33 228.31 -0.02
104823.3 227.64 227.62 -0.02
104282.0 227.00 226.97 -0.03
103679.7 226.45 226.41 -0.04
*103174.7 226.10 226.10 0.00
*103134.7 226.09 226.08 -0.01
102912.8 225.94 225.94 0.00

* Culvert and road fill removal cross sections.

Table9.2.2: 100 Year Floodway Water Surface Elevations Moccasin Creek

Pre-Project Post-Project
Cross Section 100 Year Floodway 100 Year Floodway Difference in
Water Surface Elev (ft) | Water Surface Elev. (ft) | Elevation (ft)
106352.7 232.78 232.77 -0.01
106193.6 232.29 232.27 -0.02
106123.6 230.19 230.18 -0.01
105518.5 229.31 229.29 -0.02
104823.3 228.58 228.56 -0.02
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104282.0 227.94 22791 -0.03
103679.7 22742 227.38 -0.04
*103174.7 227.1 227.09 -0.01
*103134.7 227.08 227.07 -0.01
102912.8 226.92 226.92 0.00

* Culvert and road fill removal cross sections.

The proposed improvement calculations and cross-sections are included in Appendix C. Pre-
project and post-project HEC-RAS data files are available at Ward Consulting Engineers, P.C.
utilized in this design as listed below:

Pre-Project Files:

Project: Moccasin Creek-Detailed Study Moccasin_Creek_Final.prj
Plan: Floodway Moccasin_Creek Final. p02
ID: 100YR_FW

Geometry File: GemO1 by Code H2 for Windows  Moccasin_Creek Final.g01
Steady Flow File: Floodway Moccasin_Creek_Final f02
Post-Project Files:

Project: Moccasin Creek-Detailed Study Moccasin_Creek_Final.prj
Plan: Final fw no culverts Moccasin_Creek_Final p07
ID: Final nc

Geometry File: GeomO1 rev no culverts at 103154.7 Moccasin_Creek Final.g02
Steady Flow File: Rev Floodway Moccasin_Creek_Final .f03

10.0 WETLAND RESTORATION PLAN

The Section 404 (b)(1) guidelines of the clean Water Act (16 USC 1344), as described in 40
CFR Part 230, states that unavoidable wetland loss resulting from filling activities may be
offset by effective mitigation actions. According to the National Environmental Policy Act
(NEPA) of 1969, mitigation actions should include avoidance, minimization, restoration,
enhancement and compensation for unavoidable impacts. After all practical attempts to avoid
and minimize wetland losses have been accomplished; compensatory mitigation in any of the
forms (i.e. wetland creation, restoration, enhancement, and/or preservation) should be
developed.

The Federal Guidance for the Establishment, Use and Operation of Mitigation Banks (Federal
Register, 1995) defines wetland restoration, enhancement and preservation as follows:

Restoration — Re-establishment of previously existing wetland or other aquatic resource
character and function(s) at a site where they have ceased to exist or exist only in a
substantially degraded state.
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Enhancement — Activities conducted in existing wetlands or other aquatic resources to
achieve specific management objectives or provide conditions which previously did not exist,
and which increase one or more aquatic functions.

Preservation — The protection of ecologically important wetlands or other aquatic resources
in perpetuity through the implementation of appropriate legal and physical mechanisms.

Wetlands on the Moccasin Creek project site will be enhanced in the altered fields by
restoring natural forested communities in 8.8 acres of the project site (5.3 acres wetland
enhancement and 3.5 acres stream buffer enhancement). Approximately 0.42 acres of
wetland restoration will be accomplished by removing road fill material and 39.7 acres of
forested wetlands will be preserved. The Restoration Plans show the planned construction
activities for project enhancement, restoration and preservation (Appendix F).

10.1 PLANNED HYDROLOGICAL MODIFICATIONS

Saturated soil conditions are present at the proposed Moccasin Creek enhancement and
restoration areas throughout the majority of the growing season, as evidenced by field
observations. This was confirmed by groundwater monitoring wells, which were established
according to guidelines outlined by the U.S. Army Corps, Waterways Experiment Station
(WRP, 1993).

The plan for wetland hydrological modifications includes culvert removal, road removal, and
ditch plugging. Permanent ditch plugs that conform to NRCS Guidelines will be used for
establishing final water levels on the site and to ensure that natural, wetland hydrologic
regimes are maintained.

A total of three ditches will be plugged. The first ditch is located east of the access road
culvert on Wolf Creek. The second ditch traverses the north side of the access road and
drains into Moccasin Creek immediately upstream of the culvert crossing. The third ditch
drains portions of the emergent marsh wetland south of Wolf Creek and empties into
Moccasin Creek downstream of Wolf Creek. On-site material will be utilized for ditch
plugging unless otherwise specified on the Restoration Plans.

10.2 VEGETATION COMMUNITY RESTORATION

Vegetation will be restored to reflect historic BSH species composition and abundance. The
wetland enhancement area is approximately 5.3 acres and planted tree communities will vary
according to subtle variations in elevation and hydrologic regime.

Site selection is critical when establishing a bottomland swamp hardwood wetland. Existing
published data (i.e. soil surveys, hydraulic conductivities, etc.) are useful to determine general
site characteristics, but detailed information is necessary for proper design of the system.
Detailed field study provides data regarding microsite variation, existing soil fertility, in-situ
soil texture and morphology, and water table depth. These site-specific data are essential to
provide species recommendations and maintenance recommendations.
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The soils at the site are ideal for a variety of hardwood trees and a minimal amount of site
preparation is required to ensure the survival of planted trees. Since much of the restoration
area is densely populated with herbaceous growth, the site should be bush-hogged where
possible, especially in planting zone 2. In addition, an application of a pre-emergent
herbicide to control herbaceous competition is recommended before planting.

Plants will be established at 6 x 10 foot spacing (726 plants/acre) within ripped planting rows
using 1-2 year-old stock in the wetland enhancement and restoration areas. This planting
density is slightly higher than the normal, however given the beaver activity which will
inevitably occur within the restoration area, a six-foot spacing is a small initial investment that
is anticipated to greatly aid in meeting the vegetation success criteria. Planting of seedlings
should occur between December 1 and March 31 when trees are dormant. Tree and shrub
mixtures will be matched to specific hydrologic zones within the field area. Our strategy of
planting 726 tree/acre is to provide adequate insurance of meeting the required plant survival
even under severe abiotic and biotic conditions. This spacing will also compensate for
potential competition due to herbaceous competition and deer browsing and will allow for
quick canopy closure. No ground cover plants will be planted given the seed bank within the
surface soils and the extensive recruitment of propaguels associated with flooding. In
addition, there is expected to be a high germination of indigenous wetland tree and shrub
species and ground flora after the initial planting.

Only the highest quality, 1/0 bare root seedlings will be planted from the North Carolina Forestry
Nursery or other suitable nursery approved by the Ecosystem Enhancement Program. Species
and quantities to be planted are provided in Table 10.2.1, however the actual amount will depend
upon seedling availability. The proposed planting plan assumes the availability of high quality
stock at the time of planting. If the quality of seedlings of a particular species is not available at
the time of planting, that species will be removed and an appropriate substitute found.

Planting strategies have been designed to simulate undisturbed mature, forested community types
and to increase the proportion of species valuable for wildlife. This objective may require post-
planting selective removal of undesirable species. In the event that circumstances arise due to the
late procurement of seedlings, or in the event of low initial survival, supplemental planting may
need to be conducted. It is also recommended that competing vegetation be kept to a minimum
and mechanically or chemically removed if necessary.

The proposed wetland restoration measures include:

Removal of fill material within access roadbed

Placement of fill materials into ditches to restore natural hydrology.

Preparation of the construction areas as noted on the restoration plans.

Planting selected hardwoods and woody understory species to restore target wetland
community types

bl ol s s
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The proposed wetland enhancement measures include:

1. Preparation of the site by removing existing herbaceous vegetation when possible.

2. Planting selected hardwoods and woody understory species to restore target wetland
community types

3. Planting selected hardwoods and woody understory species to restore target wetland
community types

Table 10.2.1: Canopy Tree Species for BLH Planting in Wetland Enhancement Areas

Genus / Species Common Name
Taxodium distichum Bald Cypress
Nyssa sylvatica var biflora Swamp Black Gum
Quercus michauxii Swamp Chestnut Oak
Quercus lyrata Overcup Oak
Betula nigra River Birch
Fraxinus pennsylvanica Green Ash
Platanus occidentalis Sycamore
Quercus phellos Willow Oak

10.3 SOIL RESTORATION

A hydric soil restoration process is not applicable at the Moccasin Creek Restoration Site.
Hydric soil are already present have been delineated by The Catena Group using criteria
outlined in Hydric Soils of the United States (1987) in conjunction with the field indicators of
hydric soils listed in the U.S. Army Corps of Engineers 1987 Wetland Delineation Manual.

Fill material will be removed from the access road on-site, exposing the natural hydric soils
and restoring this area to its natural condition. No removed access road fill will be placed in
the floodplain or floodway of Moccasin or Beaverdam Creeks. With the exception of lime
and fertilizer applications to the ditch plugs, it is unlikely that soil fertility will need to be
enhanced as part of restoration procedures

11.0 STREAM & BUFFER ENHANCEMENT/ RESTORATION PLAN

Stream and buffer restoration will be completed in conjunction with vegetation establishment
and the removal of the existing culverts and roadway. Removal of culverts will restore
natural channel configurations to sections of Moccasin Creek, Wolf Creek, unnamed tributary
S1, S2, and S3. Riparian vegetation will be established for buffer restoration and preservation
on the project site. Buffer restoration will occur on Moccasin Creek, Wolf Creek, in the
cleared area surrounding Tributary S3 as well as within the existing haul roads on S1 and S2.
Areas of Moccasin Creek where a wooded buffer exists will be preserved. In addition, buffer
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preservation will occur along the north side of Beaverdam Creek, on unnamed tributary S1,
and unnamed tributary S2.

11.1 STREAM RESTORATION - CULVERT REMOVAL

Approximately 180 feet of stream will be restored to the natural channel cross section at five
stream locations within the project site. Culverts will be removed along with fill material and
the streambed and bank will be re-established to match the stable channel conditions directly
upstream and downstream. The typical channel sections for each culvert removal location
and stream crossing location on S1 are shown in Figure 15.

11.2 BUFFER VEGETATION COMMUNITY RESTORATION

Vegetation will be established with restoration of 3.56 acres of steam buffers in the open areas
and stream buffers will be preserved in 14.4 acres that are currently forested.

Riparian vegetation plays a crucial role in maintaining bank stability and control of bed
erosion in streams and can be directly linked to water quality issues. The amount of sediment
and associated pollutants entering the stream are reduced by adequately vegetating the stream.
Research suggests that stream and riverbanks that are sparsely vegetated erode at a much
higher rate than those banks that are densely vegetated. A well-vegetated streambank is
resistant to streambank erosion due to the extra stability provided by the roots and other plant
material, and because it can reduce flow velocity at the edges of the stream. Riparian
vegetation also plays a role in increasing biodiversity and serves to provide habitat for native
fauna.

The objective of the revegetation plan is to plant a variety of native species that will maximize
stream buffer functions. The plants chosen were based on their facultative status, professional
judgment, and reference species (See Table 11.2.1). Each species is native to upper Coastal
Plain and Piedmont palustrine forested floodplains wetlands.

Table 11.2.1: Canopy Tree and Woody Shrub Species for BLH Planting in Stream
Buffer Area.

Genus / Species Common Name
Cephalanthus occidentalis  |Button Bush

Alnus serrulata Hazel Alder

Quercus lyrata Overcup Oak
Taxodium distichum Bald Cypress

Nyssa sylvatica var biflora  [Swamp Black Gum
Virburnum nudum Possomhaw Viburnum
Salix nigra Black Willow
Sambucus Canadensis Elderberry

Alnus serrultata Hazel Alder
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Planting of seedlings should occur between December 1 and March 31 when trees are
dormant. Plants will be established at 6 x 10 foot spacing (726 plants/acre) in each designated
area. Also rooted plant plugs are proposed in the stream restoration areas in addition to
transplanting native vegetation onsite. Moreover, there is expected to be a high germination
of indigenous wetland tree and shrub species and ground flora after the initial planting. The
proposed planting plan assumes the availability of high quality planting stock at the time of
planting. If the quality of seedlings of a particular species is not available at the time of
planting, that species will be removed and an appropriate substitute found. The U.S. Army
Corps of Engineers Compensatory Hardwood Mitigation Guidelines (1993) were utilized in
developing the planting plan.

12.0 WETLAND PREFORMANCE CRITERIA

Monitoring provides an accounting of ecosystem processes to ensure that functioning
wetlands are established, which is the project objective. Performance of a mitigation project
is assessed by comparing monitored data from mitigation sites relative to undisturbed,
reference wetland habitats. The intensity of monitoring varies with the degree of disturbance
at the project site (White 1991) and the probability of successfully achieving targeted wetland
functions. Our monitoring program will measure and evaluate structural and functional
parameters of each project component of the mitigation effort.

12.1 SUCCESS CRITERIA FOR HYDROLOGY

The ground water monitoring gauges will be relocated following restoration/ enhancement
construction. One gauge will be placed in the wetland restoration area (current road fill
placement), a second gauge will be placed in the fringe of the enhanced wetlands, and a third
(reference) gauge will be placed in the mature bottomland swamp forest just west of
Moccasin Creek.

The hydrologic success criteria for wetland areas will be met if gauge data from the
restoration areas indicates that the site is saturated within 12 inches of the soil surface or
inundated for a minimum of 8% of the growing season under normal conditions.

Verification of wetland hydrology will be determined by automatic recording ground water
and rainfall gauge data collected within the Moccasin Creek project area and reference plots.
Automatic recording gauges will be established within the enhancement area, restoration area
and reference wetland area. Daily data will be collected from automatic gauges throughout
the year and over the 5-year monitoring period.

12.2 SUCCESS CRITERIA FOR VEGETATION

The success criteria for the preferred species in the restoration areas will be based on annual
and cumulative survival and growth over 5 years. Survival of preferred species must be at a
minimum 320 stems/ac at the end of 5 years of monitoring. Height growth must average 6.0
ft. Species composition will be compared with reference stands and will be subject to review
and approval. Average annual height increment of preferred species will be 1.25 ft./yr over
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the S5-year monitoring period. Determining sampling strategy for woody trees and shrubs
depends on the size and uniformity of the plants. The size and spacing of the trees determines
plot size and number of plots (Spurr, 1952). Larger trees whose density per acre is low
require larger plots while smaller trees whose density is higher per unit area are more
accurately assessed using smaller plots. The uniformity of vegetation is also a factor in
sampling design, where high variation in vegetative composition generally requires larger plot
sizes, while more uniform vegetation can be measured accurately with smaller plots (Spurr,
1952). In addition, if competing vegetation is dense enough to impair visibility, then
inaccuracy is introduced into sampling due to missed trees with larger plot sizes (Avery and
Burkehart, 1994). While it is not uncommon in the forest industry to use small plots to
evaluate plantation survival and growth, one-tenth acre plots are appropriate for evaluating
survival and growth at the Moccasin Creek Restoration Project.

12.3 SUCCESS CRITERIA FOR SOILS

The hydric soil success criterion is not applicable in this project. The soils within the wetland
enhancement area already meet hydric soil status. Ditch plugging activities and other
hydrologic controls to restore the natural hydrology of the site will ensure that soils retain
their hydric characteristics. The preservation areas have been delineated as jurisdictional by,
among other indicators, the presence of hydric soils. Since the soils present are hydric, the
success criterion has already been met.

12.4 MONITORING METHODS AND SCHEDULE

The Moccasin Creek Project will be determined to be successful once vegetation success criteria
have been met within the restoration and enhancement areas. The vegetation growth data will be
matched with groundwater data and rain data to determine if abnormal conditions were present.
During vegetation monitoring, planted and volunteer stem densities will be measured in addition
to the relative abundance and diversity of herbaceous vegetation within the monitoring plots.
Species will be listed and identified by wetland indicator status. Planting locations and methods
will be completed in the first year Annual Report. Survival, numbers per acre by species, and tree
height will be measured at the end of each growing season just prior to leaf fall.

Hydrologic monitoring data will be collected for the same duration to ensure wetland hydrology is
present. Monitoring data will be collected for a period of 5 years or until all success criteria are
achieved, whichever is longer. Annual Reports will be submitted to the EEP prior to the end of
each calendar year, documenting plant community conditions within the restoration areas and
documenting hydrologic data within these areas and reference plots. The project areas will be
photographed from permanent photo stations and changes in any of the above variables will be
recorded and included in each annual report. The Annual Report will also include a proposed plan
of action for the following year including maintenance activities.
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13.0 STREAM BUFFER PREFORMANCE CRITERIA

Stream restoration areas will be visually reviewed on a yearly basis to determine if they are
trending towards stability or to detect potential problems. Stream buffer vegetation will be

monitored for success on a yearly basis.
13.1 SUCCESS CRITERIA FOR VEGETATION

Vegetation plots will be established within the stream buffers restored on the project site. The
success criteria for vegetation will be determined as stated in section 12.2 of this report.

13.2 MONITORING METHODS AND SCHEDULE

The stream monitoring methods and schedule for the stream buffer vegetation will be
preformed as described in section 12.4 of this report.
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PEBBLE COUNT

Project: Moccasin Creek

|Date:

09/03/04

Location: Riffle location just below large culvert to be removed on Moccasin Creek

Particle Counts

Inches Particle Millimeter Riffles Pools | Total No.| ltem % [% Cumulative
Silt/Clay <0.062 | 0 0 0% 0%
Very Fine | .062-.125 10 0 10 10% 10%
Fine 125- .25 11 0 11 11% 21%
Medium .25 - .50 16 0 16 16% 37%
Coarse .50-1.0 4 0 4 4% 41%
.04-08 | VeryCoarse | 1.0-2.0 14 0 14 14% 55%
.08~ .16 | VeryFine 20-40 0 0 0 0% 55%
.16 - .22 Fine 40-57 10 0 10 10% 65%
22 - .31 Fine 57-80 8 0 8 8% 73%
31- 44 Medium 8.0-11.3 1 0 11 11% 84%
44 - 63 Medium 11.3-16.0 14 0 14 14% 98%
.63 - .89 Coarse 16.0-226 1 0 1 1% 99%
.89-1.26 Coarse 22.6-32.0 1 0 1 1% 100%
1.26 - 1.77] Very Coarse | 32.0-45.0 0 0 0 0% 100%
1.77 - 2.5} Very Coarse | 45.0-64.0 0 0 0 0% 100%
25-35 Small 64 - 90 0 0 0 0% 100%
35-50 Small 90 - 128 0 0 0 0% 100%
50-7.1 Large 128 - 180 0 0 0 0% 100%
7.1-10.1 Large 180 - 256 0 0 0 0% 100%
10.1 - 14.3 Small 256 - 362 0 0 0 0% 100%
14.3-20 Small 362 - 512 0 0 (0] 0% 100%
20 - 40 Medium 512 - 1024 0 0 0 0% 100%
40 - 80 | Lrg- Very Lrg [1024 - 2048 0 0 0 0% 100%
Bedrock 0 0 0 0% 100%
100 0 100 100% 100%
Particle Size Distribution Sample #1
100% ° e o o
2 70%
g 60% - V4
g % D84= 10.imm
E 40%
g 30%
£ ]
® 2% // D50=1.6mm
10% |-
0% - A ) 4 — —
01 1 10 100 1000
Particle Size - Millimeter
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Wildland Hydrology Fleld Data Form

v “1999RAM
. BANK EROSION POTENTIAL
Stream Name__ /s asin Cpeck ' ‘ Date:__7-30- 2009
Xsec. No._("lassific ahon: Crew: Bidad 4 Shawem S
Location/Note:__ ¥ -seehin
Bank Helght (£4) 3.b
O
Bankfull Height () 2.49 oot Qepodh.
Root Density (%) <159, a«a,sﬁ.
Bank Angle ( degrees ) 15-20°
Surface Protection (% ) 0% —
BANK EROSION POTENTIAL
CRITERIA VERY LOW LOow ) MODERATE HIGH VERY HIGH EXTREME
VAE | woex | vALUE | woex | vaLve WDEX | VALUE | WoEX | vawe | woEx | vaur | woe
Bank HUBKS Ht 10-11 | 1019 | 13119 | 2039 @ 4059 | 1620 | 6079|2128 (8090 | >28 | 10
Root DepdvBank HE (1,009 1PL9 089050 | 2039 1049030, | 4.0-59 [029-1.15 | 6.07.9 |0.14-.05 |8.090 | <os 10
Roo Denstty (%) | 80-100 | 1,019 |(55-79) 2938 | 054 14089 | 1529 [6079 | 514 8090 | <o 10
Bank Angie (Degrees) | 0-20 | 1.0-1.9 | 2160 2039 | 6180 |[4059 6978 | 91-19 (8090 | 5119 10
Surface Pro (%) 80-100 | 1019 [(8519) 2039 | 3054|4059 | 1529 6079 | 1015 |6.090 | <10 10
TOTALS 15 2.9 5.5 6 |
595 10-19.5 20295 30-39.5 4045 | 450

BANK MATERIALS: BEDROCK: BANK EROSION POTENTIAL ALWAYS VERY LOW
BOULDERS: BANK EROSION POTENTIAL LOW

THEN NO ADJUSTMENT

SAND: ADJUST VALUES UP BY 10 POINTS
SILT/CLAY: NO ADJUSTMENT
STRATIFICATION:

BANKFULL STAGE

BEH|

- GRAVEL: ADJUST VALUES UP BY 5-10 POINTS DEPENDING ON COM

.

POSITION OF SAND

COBBLE: DECREASE BY ONE CATEGORY UNLESS MIXTURE OF GRAVEL/SAND IS OVER 50%,

5-10 POINTS (UPWARD) DEPENDING ON POSITION OF UNSTABLE LAYERS IN RELATION TO

309 Lo o modeadc




Cross Section #1 for Classification

Adj CL 3.04 224.42 Top of Wooden stake
0.00 75.00 4.36] 220.06
4.00 79.00 4.76 219.66
5.30 80.30 4.99] 219.43|Bankfull
6.00 81.00 6.01 218.41
6.70 81.70 6.52] 217.90
8.00 83.00 6.66] 217.76
10.00 85.00 6.50f 217.92
12.00 87.00 6.54] 217.88
13.30 88.30 6.80 217.62
14.00 89.00 7.11 217.31
15.00 90.00 743 217.29
16.20 91.20 7.24]  217.18]top of bank
17.30 92.30 7.85] 216.57]toe
18.00 93.00 8.05 216.37
19.00 94.00 8.25¢ 216.17
20.00 95.00 8.33] 216.09
21.00 96.00 8.33 216.09
22.00 97.00 8.35| 216.07
23.00 98.00 8.39 216.03
24.00 99.00 8.58| 21584
25.00 100.00 8.60] 215.82{TW
26 101.00 8.54] 21588
27 102.00 8.48 215.94
28.00 103.00 8.15] 216.27
29.80 104.80 7.63] 216.79]Toe
31.40 106.40 6.09] 218.33
32.00 107.00 565 218.77
33.00 108.00 4.78 219.64{Top of bank
34 109.00 4.65) 219.77
38 113.00 471 219.72
41 116.00 ' 4.98| 219.44
433 118.30 543] 218.99
48 123.00 4.77) 219.65
51.6 126.60 4.72] 219.70
7.09 217.33|Water Surface

1 Moccasin Creek



Channel Section #5

~—<&— Section 5

= 1\ 7
S8 AN /
218 \ /

17.5 \ /
0 I — —

216.5 I —

p 15 R U ———— — S— —

80 85 g0 a5 100 105 110
Distance (feet)

Elevation (feet)

Classification cross section

] ~&— Series! —il-— Section #5 -~ Section #3 —>¢— Section #2 —¥— Section #4

221 4
220 ]
219

N

—

(o]
f

217 :
216 3
215 3
214 ]

213 ] ™
212 4 —— e

T T T T T T T Y T g T T T T Y T T T T T T

70 80 90 100 110 120 130
Distance (feet)

Elevation (feet)

2 Moccasin Creek



Surveyor channel section #2

Station Elevation

80.5  219.75 Top 89.5
855  216.01 Toe 94.5

91  216.16 CL 100
101 216.45 Toe 110
108  219.38 Top 117

Surveyor channel section #3

Station Elevation

79.5 218.69 Top 85.5
82.5 216.5 Toe 88.5

94 212.39 CL 100
104 213.82 Toe 110
109 219.07 Top 115

Surveyor channel section #4

Station Elevation

71 220.07 Top 78
84 217.14 Toe 91
93 216.75 CL 100
105.5 218.32 Toe 112.5
110.5 219.94 Top 117.5

Surveyor channel section #5

Station Elevation
80 219.91 Top
84 217.18 Toe
100 216.5 CL
104.5 217.59 Toe
108.5 219.97 Top

3 Moccasin Creek



Cross Sections Repair Area S1

Moccasin Creek

11-Nov-04

Cross Section Uptream of Culvert on S1

Top of Wooden stake elevation assumed

[[Station  |BS [[HI [Fs |[Elevation J[Comments

100

0
53
11
11.3
12.5
13.7
14.5
14.9
18
27

4.21

104.21

Profile through repair Area on S1

414
4.35
4.48
5.53
5.81
5.85
5.51
4.73
4.38
412

54

Top of Wooden stake elevation assumed

(Station _][BS |Gl [Es |[Elevation JComments

100.07
99.86
99.73 TOB
98.68 Toe

98.4
08.36

98.7 Toe
99.48 TOB
99.83

100.09
98.81 Water surface

100

0
2.5
20
214
225
23.9
26
28
315
345
36.7
37.7
38.7
42.2
426
46
56
63

4.21

104.21

4.79
4.97

53
5.7
5.86
5.75
4.82
4.82
4.92
5.39

5.7
5.96
6.11
6.15
5.31
5.03
4.56
4.36
6.63
5.86

99.42
99.24
98.91 Tob

98.5 Toe
98.35 Center line
98.46 Toe
99.39 Tob
99.39
99.29
98.82
98.51
98.25

98.1
98.06

98.9
99.18
99.65
99.85

9.5
14.8
20.5
20.8
22
23.2
24
24 4
27.5
36.5

9.5

97.58 Tie in location downstream

98.35 Tie in location upstream



Profile through repair area S1

| —0—repair area —8— proposed |

100 5

99.8 1 £

99.6 o

99.4 % ~

99.2 §\<>~ Fill N

Q9 ] \\ \ / \ /fV

] . 10 N
066 | \ [I AN

Elevation (feet)

98.4 -

v 'y

98 Frrrrrrrr T T T R R e

Distance (feet)

Proposed Roadway Fill
Station Elevation
0 99.5
19 99.39

20 98.91




Cross Sections Repair Area S1
Moccasin Creek

11-Nov-04
Cross Section upstream of repair area $1
100.5 -
T 100 —
€ s e
= 995
§ I
= 99
[ ]
3 g
W 985 =4
98 : ¥ T T T T T T T T T T T T T T T T T T T T T T ¥ T
0 5 10 15 20 25 30
Distance (feet)
Profile through repair area S1
l—-’ﬁw repair area —#— Cross sect us ]
100.5 -
< 100 B —
] : "
S 99 | M .
5 5 y x|
§ 985 E M
W gg ]
975 S I— LI N N I | YT T Tt LU D Mt T I M DL B B T T T T T T T
0 10 20 30 40 50 60 70
Distance (feet)




Cross Section Downstream of Culvert on S2
Longitudinal Station 81.5

Top of Wooden stake elevation assumed 100
[[Station |[BS [IHi [Fs |[Elevation J[Comments I
3.81 103.81
6 7.91 95.9
36 8.73 95.08
46 8.24 95.57
52.7 8.55 95.26 Tob
53 9.61 94.2 Toe
54 9.9 93.91 Center
55.2 9.58 94.23
55.6 8.58 95.23
61 7.9 95.91 Tob
68 7.02 96.79
76 5.71 98.1

9.42 94.39 Water surface

Cross Section Profile top of Roadway

Top of Wooden stake elevation assumed 100
[Station |BS [fH1 lIFs I[Elevation l|[Comments 1
381 10381
0 ' 4.67 99.14 Start wetlands
9 5.07 98.74 Cross section station 10
27 6.15 97.66 Center of culvert
58 5.8 98.01 Cross section station 58
78 512 98.69 End wetlands

Roadway Cross section #1 Station 10+00

Top of Wooden stake elevation assumed 100
[Station_][BS [Hi IFs |Elevation J[lComments |
3.81 103.81
10 6.66 97.15
18 517 08.64
295 4.65 99.16 top of road
345 5 98.81
40 7.15 96.66

Roadway Cross section #2 Station 58+00

Top of Wooden stake elevation assumed 100
[Station_|[BS [IHi [Fs |[Eievation [Comments |
3.81 103.81
0 6.8 97.01
8 6.11 97.7

182

39.5
45.5

50

51
51.9
52.3
53.9
55.3
56.2
56.8
61.5
65.5
68.5

Cross Secti
Longitudine
Top of Wo«

0

6
10.5
11.5
12.4
12.8
14.4
15.8
16.7
17.3
22
26
29



18 5.71 98.1 edge of road

29.5 5.69 98.12 edge of road
335 5.83 97.98
35.7 6.46 97.35

Longitudinal Profile through culvert

Top of Wooden stake elevation assumed 100
IIBS i [Fs |[Elevation J[Comments I

3.81 103.81

18.3 8.22 95.59 Invert 15" cmp 13.9 337

20 6.34 97 .47 15.6 32
224 574 98.07 edge of road 18 29.6

28 573 98.08 cl road 23.6 24

34 6.18 97.63 edge of road 29.6 18
375 6.93 96.88 top of fill 33.1 14.5

39 9.1 94.71 Invert 15" cmp 346 13

Haul Road Profile 'A-A’ at S2
| —8— Existing —E— Proposed |
995

- sk

T ooss P\ R

€ 975 & e _ o

S a1~ Cut e

= 974

S 965 ] T N e

5 o =

1 055 \ ing 0 emovi

95 Fr—rrrrr e P S S N S —— S
0 10 20 30 40 50 60 70
Distance (feet)

282



tion Upstream of Culvert on S2
al Station 0.0
aden stake elevation assumed

[BS Hi IFs IlElevatlon J[Comments ]

3.81 103.81
6.72 97.09
6.59 97.22
6.72 97.09
6.98 96.83
7.01 96.8 TOB
7.78 96.03
7.85 95.96
7.72 96.09
701 QAR TOR
Stream Cross Sections S2
| ——Sta 81.5 —8—5ta 0.00 |
985 5
8 o75 ] /
= 977
e« 965 ——
(o] 96 1
S oes5] o -~ ~
© E ——,— X
> 957
© 945
[T7] o4 [ ¥
935 Frrrrrrrerrrrrrrr S—— SS——— S ————— R —
0 10 20 30 40 50 60 70 80

Distance (feet)

Elevation (feet)

Roadway Cross sections at S2

[—0—‘ Station 10+00 —#— Station 58+00 —— stream section

Distance (feet)

50

382




482

13
14.5
18
24
20.6
32
33.7

94.71
96.88
97.65
98.08
98.07
97.47
95.59

New profile for Cut

Station

0

3

10
24.5
26.5
27.5
29.5
58
75
78

Elevation

99.14
97.5
96.9
96.2

95.15

95.15
96.2
97.2
97.5

98.69
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Photo Log

Existing Roadway on the project site that crosses
Moccasin Creek , Stream S3, and Wolf Creek.

Moccasin Creek as viewed upstream of the large culverts —
water impounding due to restrictions at the culvert.

eam face of the 72 inch metal culvert —
currently restricted to one half it’s capacity.




Classification cross section on Moccasin Creek approximately 100 feet downstream of the 727
culvert. o
Existing roadway and wetlands as
viewed looking east from the existing
culverts in Moccasin Creek.

&

Wolf Creek as viewed looking north from the existing
culvert.

Stream S1 in a previously logged area
of the site. The photograph below

| shows the stream condition outside of
¥ the logging area just upstream of the
8 haul road culvert on S1.




Existing pond located on line
with stream S2 at the south east
corner of the project site.

Stream S2 located downstream
of the pond. Stream recovering
from timbering impacts.

Typical haul roads on the
project site with selective
pre-commercial thinning.

Haul road on S2 with a typical culvert
installation under the roadway.
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Moccasin Creek
Wed Nov 17 13:07:02 EST 2004
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Moccasin Creek
Thu Jul 22 09:20:01 EDT 2004
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Moccasin Creek - Detail Study Plan: 1) Plan01 10/13/2004

Ground
[ ]
Bank Sta

Ineff




Elevation (ft)

Elevation (ft)

240

RS=103154.7Upstream (Cuivert)

Legend

Ground
Ineff
®
Bank Sta

215

240~

RS=103154.7Downstream (Culvert)

215

Station (f)




Elevation (ft)

Elevation (ft)

224+

RS=103154.7Upstream (Cuivert)

Legend

Ground
ineff
[
Bank Sta

RO emp - 53
70 BE Z2EmoviED
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24" amp - WOLE QriEEE
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5200 5400 5600 5800

RS=103154.7Downstream (Culvert)

5000
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Elevation (ft)

215+

210

Moccasin Creek - Detail Study Plan: 1) Plan01 10/13/2004
Cross Section Moccasin Creek 24.0
10. % 154 JB}( 154 *{
5
4

EG 100-year

............. e nnn

WS 100-yr FW
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—
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®
Bank Sta
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4000 4500 5000 5500




Elevation (ff)

240+

230+

Moccasin Creek - Detail Study

Plan: 1) Plan01
Cross Section Moccasin Creek 25.0

’ "

"]‘|< 154 "I{.J"—.154-—>*<10"’1
5
4

10/13/2004

I

EG 100-year

............. O

EG 100-yr FW
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' 3500 4000 4500 5000 5500
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Moccasin Creek Roadway Profile Surveyed station 400 =FEMA station 5650
Final 11/16

Proposed Roadway Surveyed Existing Profile
400 22369
Station Elevation |Fema Stations 421.7 223.48
458 221 5542 450  221.58
468 220 5532 500 220.72
545 219 5455 550  220.71
591 219 5409 600  220.69
722 219 5278 650  220.43
794.5 218] 5205.5 700 219.62
796.6 218] 5203.4 750  220.02
7991 217.75 5201 800 2209
801.5 218f 5198.5 850  220.09
803.5 219] 5196.5 800  220.23
986.5 219.21 5013.5 950 220.75
989.5 217.7{ 50105 956 221
994 216.9 5006 979 222
997.5 215.7] 5002.5 1000 223.22
1004.5 216.7] 4995.5 1010 222
1008 216.9 4992 1017 221
1012.5 217.7] 4987.5 1025 220
1015.5 219.2] 49845 1030 219
1050 219.13 4950 1036 218
1100 219.06 4500 1040 219
1150] 219.46 4850 1050  219.13
1200 218.1 4800 1100 219.06
1209.5 218}  4790.5 1150 219.46
1211.5 2171 4788.5 1200 218.89
1215.5 216.5| 4784.5 1213 218.89
1217.5 217f 47825 1250 219.15
1219.5 218] 4780.5 1300  219.57
1250f 219.15 4750
1300 219.57 4700

Roadway Profile

| —— Proposed —0— Existing |

r

SRS

218
216
214

Elevation in Feet

Distance in Feet




Fema Stat|Elevation Fema StatiElevation
5542 221 4700f 219.57
5532 220 4750f 219.15
5455 219 4780.5 218
5409 219 4782.5 217
5278 219 4784.5 216.5
5205.5 219 4788.5 217
5203.4 218 4790.5 218
5201 217.75 4800 218.1
5198.5 218 4850f 219.46
5196.5 219 4900f 219.06
5013.5 219.2 4950] 219.13
5010.5 217.7 4984.5 219.2
5006 216.9 4987.5 217.7
5002.5 215.7 4992 216.9
4995.5 2156.7 4995.5 215.7
4992 216.9 5002.5 215.7
4987.5 217.7] 5006 216.9
4984.5 219.2 5010.5 217.7
4950 219.13 5013.5 219.2
4900 219.06 5196.5 219
4850 219.46 5198.5 218
4800 218.1 5201 217.75
4790.5 218 5203.4 218
4788.5 217 5205.5 219
4784.5 216.5 5278 219
4782.5 217 5409 219
4780.5 218 5455 219
4750 219.15 5532 220
47001 219.57 5542 221
Proposed Roadway
—&— Series1
222 ,
221 ] »
8 220 ] /
£ 219 ] T~ A, g . . /
o
S 218 K
g 3 L X J
S 217 1 .
216
215 - : ; . ; . , . ;
4600 4700 4800 5000 5100 5200 5300 5400 5500 5600

Distance in Feet




FEMA Cross Section

Station High Chorc Low chord
3570.9 235.78 235.78
3590.9 234.58 234.58
3660.9 232.48 232.48
36744 231.83 231.83
3694.4 230.87 230.87
3710.9 230.08 230.08
3734.4 230.47 230.47
3770.9 231.08 231.08
3794 .4 230.52 230.52
3814.4 230.04 230.04
3820.9 229.88 229.88
3834.4 229.78 229.78
3854.4 229.63 229.63
3860.9 229.58 229.58
3880.9 228.88 228.88
3884.4 228.89 228.89
3914 4 228.95 228.95
3930.9 228.98 228.98
3940.9 228.48 228.48
3944 4 228.55 228.55
3974.4 228.69 228.69
3984 .4 228.56 228.56
4040.9 227.78 227.78
4054 .4 226.97 226.97
4060.9 226.58 228.58
4110.9 226.98 226.98
4140.9 226.18 226.18
4184 .4 225.57 225.57
4190.9 225.48 225.48
4194 .4 225,52 225.52
4198.9 225.58 225.58
4204 .4 225.63 225.63
4208.9 225.68 225.68
4258.9 223.88 223.88
4268.9 223.98 223.98
4318.9 221.88 221.88
4324 4 221.77 221.77
4334 .4 221.57 221.57
4368.9 220.88 220.88
4378.9 220.51 220.08
4381 220.5 220.09
4438.9 220.44 220.28
4448.9 220.43 219.58
4458.9 220.42 219.98
4481 220.4 219.91
4488.9 220.52 219.88
4494 1 2206 220.08



4499 4

4501
4504 .1
45341
4538.6
4554 1
4564 .1
4578.6
4588.6
4598.6
4604 .1
4624 1
4628.6
4644 .1
4648.6
46541
4670.7
4690.7
4704 .1
4724 1
4729.9
47341
4755.3

4777
4779.5
4798.7
4805.7
4812.3

4829
4839.8
4878.1
4891.7
4927.7
4943 .4
4971.6
4978.1
4983.7
4989.6
4991 1
4991.5
4997 1
5001.4
5001.5
5005.9
5008.6
5010.4
5011.5
5014.8
5028.6
5029.3
5062.1

220.68
220.7
220.65
220.17
220.15
220.38
2201
2201
2201
220.15
220.18
219.58
219.65
219.88
219.7
219.63
219.51
219.79
219.98
219.78
219.95
220.08
219.68
218.81
218.78
218.98
219.06
219.12
219.3
219.32
219.12
219.15
219.23
219.35
220
219.92
220.79
222.02
222.33
222.41
222.86
2232
223.21
223.03
222.93
222.85
222.81
222.61
221.75
221.73
220.81

220.34
220.43
220.58
220.08
220.15
220.38
219.98
220.05
220.1
220.15
220.18
219.58
219.65
219.88
219.61
219.28
219.51
219.79
219.98
219.78
219.95
220.08
219.68
218.74
218.47
216.37
216.69
218.07
218.83
219.32
219.03
218.93
218.87
218.85
220
219.92
219.86
217.54
216.94
216.91
216.55
216
216.02
216.73
216.53
217.51
218.1
219.87
219.35
219.32
219.43



5082.6
5110.8
5150.2
5157.3
5195.8
5199.7
5207.1
5207.2
5265.1
5268.8
5289.9
5318.8
5338.6
5338.8
5341.5
5358.6

5364
5371.5

5374

5384
5391.5
5411.5
5431.5
5441.5
5471.5
5481.5
5511.5
5625.1

220.23
220.15
220.05
220.16
220.77
220.83
220.95
220.95
220.33
220.29
220.11
220.28
219.98
219.98
219.78
220.29
220.46
220.68
220.59
220.24
219.98
220.78
222.38
223.68
229.48
232.08
237.58
238.88

219.39
219.34
219.34
219.34

2191
218.16
218.45
218.45
218.14
219.98
220.11
220.28
219.98
219.98
219.78
220.29
220.46
220.68
220.59
220.24
219.98
220.78
222.38
223.68
229.48
232.08
237.58
238.88



Elevation (feet)

FEMA Cross Section
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Cross Section left to right as viewed looking downstream.




Sections entered in to the post project HEC-Ras Model 11/17/2004
New Fema Cross section with the road fill removed Upstream Station 103174.7

US 103174.7 DS 103134.7
Station Low chord N-value  Station Low chord N-value

3570.90 235.78 10 3570.9 235.51 10
3590.90 234.58 3590.9 234.31
3660.90 232.48 3660.9 232.21
3674.40 231.83 3674.4 231.56
3694.40 230.87 3694 .4 230.6
3710.90 230.08 3710.9 229.81
3734.40 230.47 3734 4 230.2
3770.90 231.08 3770.9 230.81
3794.40 230.52 3794 .4 230.25
3814.40 230.04 3814.4 229.77
3820.90 229.88 3820.9 229.61
3834.40 229.78 3834.4 229.51
3854.40 22963 3854.4 229.36
3860.90 229.58 3860.9 229.31
3880.90 228.88 3880.9 228.61
3884.40 228.89 3884.4 228.62
3914.40 228.95 3914 .4 228.68
3930.90 228.98 3930.9 228.71
3940.90 228.48 3940.9 228.21
3944 .40 228.55 3944 4 228.28
3974.40 228.69 3974.4 228.42
3984.40 228.56 3984.4 228.29
4040.90 227.78 4040.9 227.51
4054.40 226.97 4054 .4 226.7
4060.90 226,58 4060.9 226.31
4110.90 226.98 41109 226.71
4140.90 226.18 41409 225.91
4184.40 225.57 4184 .4 225.3
4190.90 22548 4190.9 225.21
4194.40 225.52 4194.4 22525 -
4198.90 225,58 4198.9 225.31
4204 .40 225.63 4204 .4 225.36
4208.90 22568 4208.9 225.41
4258.90 223.88 4258.9 223.61
4268.90 223,98 4268.9 223.71
4318.90 221.88 4318.9 221.61
4324 .40 221.77 4324 .4 2215
4334.40 221.57 4334.4 221.3
4368.90 220.88 4368.9 220.61
4378.90 220.08 4378.9 219.81
4381.00 220.09 4381 219.82
4438.90 220.28 44389 220.01
4448.90 219.58 4448.9 219.31
4458.90 219.98 4458.9 219.71
4481.00 219.91 4481 219.64
4488.90 219.88 4488.9 219.61

449410  220.08 4494 1 219.81



11

4499.40
4501.00
4504.10
4534.10
4538.60
4554.10
4564.10
4578.60
4588.60
4598.60
4604.10
4624.10
4628.60
4644.10
4648.60
4654.10
4670.70
4680.70
4700.00
4750.00
4780.50
4782.50
4784.50
4788.50
4790.50
4800.00
4850.00
4900.00
4950.00
4984 .50
4987.50
4992.00
4995.50
5002.50
5006.00
5010.50
5013.50
5196.50
5198.50
5201.00
5203.40
5205.50
5278.00
5391.50
5411.50
5431.50
5441.50
5471.50
5481.50
5511.50
5525.10

220.34
220.43
220.58
220.08
220.15
220.38
219.98
220.05
220.1
220.15
220.18
219.58
219.65
219.88
219.61
219.28
219.51
219.79
219.57
219.15
218
217
216.5
217
218
218.1
219.46
219.06
219.13
219.2
217.7
216.9
215.7
2187
216.9
217.7
219.2
219
218
217.75
218
219
219
219
220.78
222.38
223.68
229.48
232.08
237.58
238.88

0.154

0.054

0.154

0.054

0.154
0.054

0.154

4499 .4

4501
4504.1
45341
4538.6
4554 .1
4564.1
4578.6
4588.6
4598.6
4604.1
4624.1
4628.6
46441
4648.6
4654 1
4670.7
4690.7

4700

4750
4780.5
4782.5
4784.5
4788.5
4790.5

4800

4850

4900

4950
4984.5
4987.5

4992
4995.5
5002.5

5006
5010.5
5013.5
5196.5
5198.5

5201
5203.4
5205.5

5278
§391.5
5411.5
5431.5
5441.5
5471.5
5481.5
5511.5
5525.1

220.07
220.16
220.31
219.81
219.88
220.11
219.71
219.78
219.83
219.88
219.91
219.31
219.38
219.61
219.34
219.01
219.24
219.52

219.3
218.88
217.73
218.73
216.23
216.73
217.73
217.83
219.19
218.79
218.86
218.93
217.43
216.63
215.43
215.43
216.63
217.43
218.93
218.73
217.73
217.48
217.73
218.73
218.73
218.73
220.51
222.11
223.41
229.21
231.81
237.31
238.61

0.154

0.054

0.154

0.054

0.154
0.054

0.154



Original Fema Cross Section
103174.7 Upstream

13

3570.9
3590.9
3660.9
3674.4
3694.4
3710.9
37344
3770.9
3794 .4
3814.4
3820.9
38344
3854.4
3860.9
3880.9
3884.4
39144
3930.9
3840.9
3944 4
3960.9
3974.4
3984.4
4040.9
4054 .4
4060.9
4110.9
4140.9
4184.4
4190.9
4194 .4
4198.9
4204.4
4208.9
4258.9
4268.9
4318.9
4324 .4
4334.4
4368.9
4378.9

4381
4438.9
44489
4458.9

4481
4488.9
4494 1
4499 .4

235.79
234.59
232.49
231.84
230.88
230.09
230.48
231.09
230.53
230.05
229.89
229.79
229.64
229.59
228.89

228.9
228.96
228.99
228.49
228.56
228.89

228.7
228.57
227.79
226.98
226.59
226.99
2268.19
225.58
225.49
225.53
225.59
225.64
225.69
223.89
223.99
221.89
221.78
221.58
220.89
220.09

220.1
220.29
219.59
219.99
219.92
219.89
220.09
220.35

10

0.154

Original Fema Cross Section

103134.7 Downstream

3570.9
3590.9
3660.9
3674.4
3694 .4
3710.9
3734.4
3770.9
3794.4
38144
3820.9
3834.4
3854 .4
3860.9
3880.9
3884.4
39144
3930.9
3940.9
3944 4
3960.9
3974.4
3984 .4
4040.9
4054 .4
4060.9
4110.9
4140.9
4184 .4
4190.9
4194 .4
4198.9
4204.4
4208.9
4258.9
4268.9
4318.9
4324 .4
4334 .4
4368.9
4378.9

4381
4438.9
44489
4458.9

4481
4488.9
4494 1
4499 4

235.52
234.32
232.22
231.57
230.61
229.82
230.21
230.82
230.26
229.78
229.62
229.52
229.37
229.32
228.62
228.63
228.69
228.72
228.22
228.29
228.62
228.43

228.3
227.52
226.71
226.32
226.72
225.92
225.31
225.22
225.28
225.32
225.37
225.42
223.62
223.72
221.62
221.51
221.31
220.62
219.82
219.83
220.02
219.32
219.72
219.85
219.62
219.82
220.08

10

0.154

Difference
in station

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Difference
in elev
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27



14

4501
4504.1
4534.1
4538.6
4554.1
4564.1
4578.6
4588.6
4598.6
4604.1
4624.1
4628.6
4644.1
4648.6
4654.1
4670.7
4690.7
4704.1
4724.1
4729.9
4734.1
4755.3

4777
4779.5
4798.7
4805.7
4812.3

4829
4839.6
4878.1
4891.7
4927.7
4943 4
4971.6
4978.1
4983.7
4989.6
4991.1
4991.5
4997.1
5001.4
5001.5
5005.9
5008.6
5010.4
5011.5
5014.8
5028.6
5029.3
5062.1
5082.6

220.44
220.59
220.09
220.16
220.39
219.99
220.06
220.11
220.16
220.19
219.59
219.66
219.89
219.62
219.29
219.52

219.8
219.99
219.79
219.96
220.09
219.69
218.75
218.48
216.38

216.7
218.08
218.84
219.33
219.04
218.94
218.88
218.86
220.01
219.93
219.87
217.55
216.95
216.92
216.56
216.01
216.03
216.74
216.54
217.52
218.11
219.88
219.38
219.33
219.44

219.4

0.054

0.154

4501
4504 1
4534.1
4538.6
4554.1
4564 .1
4578.6
4588.6
4598.6
4604.1
4624 1
4628.6
4644 1
4648.6
4654.1
4670.7
4690.7
4704.1
4724 1
4729.9
4734.1
4755.3

4777
4779.5
4798.7
4805.7
4812.3

4829
4839.6
48781
4891.7
4927.7
4943 .4
4971.6
4978.1
4983.7
4989.6
49911
4991.5
4997 .1
5001.4
5001.5
5005.9
5008.6
5010.4
5011.5
5014.8
5028.6
5029.3
5062.1
5082.6

220.17
220.32
219.82
219.89
220.12
219.72
219.79
219.84
219.89
219.92
219.32
219.39
219.62
219.35
219.02
219.25
219.53
219.72
219.52
219.69
219.82
219.42
218.48
218.21
216.11
216.43
217.81
218.57
219.06
218.77
218.67
218.61
218.59
219.74
219.66

219.6
217.28
216.68
216.85
216.29
215.74
215.76
216.47
216.27
217.25
217.84
219.61
219.09
219.06
219.17
219.13

0.054

0.154

OO O OOV OOO0OO0OOOO0DOODOLDOOOUOUOOOO0ODO0CTO0OOOOOOO0DOO0OODDO0ODOLODOOODODDOOODODOOODOO

0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27



15

5110.8
5150.2
5157.3
5195.8
5199.7
5207 .1
5207.2
5265.1
5268.8
5289.9
5318.8
5338.6
5338.8
5341.5
5358.6

5364
5371.5

5374

5384
53981.5
5411.5
5431.5
5441.5
5471.5
5481.5
5511.5
5525.1

219.35
219.35
219.35
219.11
21817
218.46
218.46
219.15
219.99
220.12
220.29
219.99
219.99
219.79

2203
220.47
220.69

220.6
220.25
219.99
220.79
222.39
223.69
229.49
232.09
237.59
238.89

5110.8
5150.2
5157.3
5195.8
5199.7
5207.1
5207.2
5265.1
5268.8
5289.9
5318.8
5338.6
5338.8
5341.5
5358.6

5364
5371.5

5374

5384
5391.5
5411.5
5431.5
5441.5
5471.5
5481.5
5511.5
5525.1

219.08
219.08
219.08
218.84

217.9
218.19
218.19
218.88
219.72
219.85
220.02
219.72
219.72
219.52
220.03

220.2
220.42
220.33
219.98
219.72
220.52
22212
223.42
229.22
231.82
237.32
238.62

OO0 O0OO0OO0OO0OOO0OVODODO0ODOOO0ODLODODODOLOOOO

0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27



P\C;Pmded” ! Eflcchve FEMA

HEC-RAS Ptan: 100YR_FW River: Moccasin Creek Reach: Reach - 1

Reach River Sta Profie Q Total MinChE | W.S. Elev Critw.s. E.G. Blev E.G. Slope Vel Chnl FlowArea | TopWidth | Froude #Chi
(cts) L)) 1) () () (fua) (s} (sqft) ()

Reach-1 142883.0 100-year 1130.00 300.33 306.63 306.66 0.002670 3.55 1262.91 487.74 027
Reach - 1 142883.0 100-yr FW 1130.00 300.33 307.64 307.69 0.002976 421 806.93 200.00 0.30
Reach- 1 142606.8 100-year 1520.00 298.14 305.08 305.16 0.005662 5.58 939.26 31664 0.40
Reach- 1 142506.8 100-yr FW 1520.00 208.14 306.07 306.20 0.005040 5.85 716.63 140.00 0.39
Reach- 1 142085.5 100-ysar 15620.00 296.18 304,02 304.05 0.001485 3.14 1688.76 481.28 0.21
Reach- 1 142085.5 100-yr FW 1520.00 296.19 306.00 305.04 0.001664 3.64 1216.71 225.00 0.23
Reach- 1 141695.4 100-year 1620.00 295.44 302.23 30260 0.018746 8.99 536.11 208.56 0.73
Reach- 1 141695.4 100y FW 1520.00 205.44 302,96 303.47 0.017784 10.53 406.21 85.00 0.73
Reach- 1 141400.5 100-year 1520.00 29317 299.93 300.02 0.004798 547 124148 516.92 0.40
Reach- 1 141400.5 100-yr FW 1520.00 29317 300.82 301.06 0.004356 5.80 836.12 205.00 0.39
Reach- 1 141031.6 100-year 1520.00 20220 29852 298.57 0.003244 438 1890.24 608.38 0.34
Reach- 1 141031.6 100-yr FW 1620.00 29229 2990.37 289.50 0.004087 5.44 787.30 170.00 0.39
Reach- 1 140546.1 100-year 1520.00 290.14 295,74 285.93 0.010781 713 1184.96 576.23 0.60
Reach- 1 140546.1 100-yr FW 1620.00 290.14 296.45 29671 0.008587 7.03 606.77 165.00 0.55
Reach- 1 140118.9 100-year 1520.00 288.09 20557 28557 0.000234 1.40 3487.14 729.87 0.10
Reach- 1 140118.8 100-yr FW 1620.00 288.09 296.44 296.44 0.000141 1.18 3573.56 520.00 0.08
Reach- 1 139764.2 100-year 1620.00 286.82 205.45 285.46 0.000399 2.00 2383.06 481.19 013
Reach- 1 139764.2 100-yr FW 15620.00 286.82 206.37 206.38 0.000243 1.68 2494.03 360.00 0.10
Reach- 1 1395127 100-year 1520.00 28592 296.22 205.27 0.001977 413 1108.87 215.59 0.25
Reach- 1 139512.7 100-yr FW 1520.00 285.92 296.20 28625 0.001436 379 1060.92 140,00 0.22
Reach- 1 139440.4 100-year 1520.00 285.856 285.08 292.09 295.15] - 0.001154 367 1257.01 249.34 0.23
Reach- 1 138440.4 100-yr FW 1520.00 285.85 295.88 29210 206.08 0.001966 5.08 691.66 87.00 0.30
Reach- 1 138425.9 Ini Struct

Reach- 1 138411.4 100-year 1520.00 28582 290.78 290.78 291.71 0.028702 11.21 384.48 178.30 1.00
Reach - 1 1384114 1001 FW 1520.00 285.82 291.61 290.98 292,58 0.020156 10.67 323.01 87.00 0.86
Reach- 1 139228.8 100-year 15620.00 276.87 284.28 284.28 285.31 0.032234 14.03 376.55 148.99 0.98
Reach- 1 139228.8 100y FW 1520.00 2r6.87 284.56 284.56 286.76 0.049014 17.79 21219 45.14 1.21
Reach - 1 139021.6 100-year 1620.00 27332 282.06 27811 282.40 0.002735 5.04 567.90 22237 0.33
Reach- 1 1390216 100y FW 1520.00 273.32 283.08 278711 28338 0.001929 463 462.86 82.00 0.29
Reach- 1 1380011 Bridge

Reach- 1 138980.6 100-year 1520.00 273.24 281.16 278.63 281.68 0.004630 6.06 398.78 166.03 0.42
Reach- 1 138980.6 100-yr FW 1520.00 27324 28212 278.63 28252 0.002950 530 390.83 82.00 0.35
Reach- 1 138602.8 100-year 1520.00 273.44 280.22 280.28 0.002233 3.70 221460 89429 0.28
Reach-1 138602.6 100-yr FW 1520.00 273.44 281.15 281.30 0.002842 4.66 889.11 226.00 0.33
Reach- 1 1379526 100-year 1900.00 270.66 277.88 278.07 0.005088 5.84 1509.81 56298 0.43
Reach- 1 137952.6 100y FW 1900.00 270.66 278.86 279.08 0.003989 5.75 848.12 175.00 0.39
Reach- 1 137434.3 100-year 1900.00 268.67 277,13 277.15 0.000824 268 2678.89 72129 0.18
Reach - 1 137434.3 100-yr FW 1900.00 268.67 278.42 278.16 0.000913 3.08 1942.74 400.00 0.19
Reach- 1 136882.8 100-year 1900.00 268.13 276.65 276.68 0.000891 2.80 2918.56 774.29 0.19
Reach- 1 136882.8 100-yr FW 1600.00 268.13 27764 27766 0.000913 3.08 1814.41 386.62 0.18
Reach- 1 136336.7 100-year 1900.00 26777 275.49 275.70 0.004834 8.02 1526.00 667.57 0.43
Reach - 1 136336.7 10097 FW 1800.00 267.77 276.34 276.66 0.004835 6.56 782.96 190.00 0.43
Reach- 1 135928.1 100-year 2370.00 265.31 27449 27457 0.001837 4.27 1805.78 443.21 0.27
Reach- 1 135928.1 100-yr FW 2370.00 266.31 276.47 27568 0.001652 4.39 1415.43 210.00 0.26
Reach- 1 135324.2 100-year 2370.00 262.91 27408 27411 0.000380 232 3405.57 610.15 0.13
Reach- 1 135324.2 100-yr FW 2370.00 26291 275.06 275.09 0.000449 265 2617.36 350.00 0.14
Reach- 1 1348204 100-year 2370.00 260.03 27387 273.94 0.000403 277 318410 600.40 0.14
Reach- 1 134820.4 100-yr FW 2370.00 260.03 27484 274.86 0.000438 3.03 2326.96 280.00 0.15
Reach- 1 1345663.1 100-year 2370.00 260.18 27374 267.92 273.79 0.000469 3.08 274249 492.16 0.5
Reach- 1 134563.1 100-yr FW 2370.00 256.18 27457 26792 274.69 0.000761 4.08 1461.16 145.00 0.18




EC-RAS Plan: 100YR_FW.__River: Moccasin Creek Reach' Reach - 1 {Continued)
Reach River Sta Profie QTotd | MinChEl | WS Elev | CitWS. | EG Eev | EG. Sope | VelChil | FlowArea | TopWidh | Froude #Chi
(cfs) (m 4] () W} (fum) (t¥s) (sqmt) (f)
Reach- 1 134518.6 Cuivert
Reach - 1344741 |100year 2370.00 25922 271.39 267.96 27155 0001500 484 1654.83 395.68 0.25
Reach - 1344741 |100-yr FW 2370.00 260.22 272.38 267.81 27261] 0001569 523 112869 145.00 026
Reach-1  |134327.0 [100-year 2370.00 258.90 271.29 27134] 0000722 335 2537 61 506.13 0.17
Reach-1  [134327.0  |100-y FW 2370.00 258.90 272.27 27237 0000925 4.00 1638.99 205.00 0.20
Reach-1  |1339040  |100-year 2370.00 259.07 27027 27066|  0.005387 8.30 952.13 213.49 0.45
Reach- 1 133904.0 100-yr FW 2370.00 269.07 271.24 271.61 0.004257 7.83 799.83 100.00 0.41
Reach-1  |1333868  |100-year 2370.00 258.76 269.89 26991] 0000532 270 285125 44962 0.15
Reach-1  [1333868  |100-yr FW 2370.00 258.76 27083 27081]  0.000534 288 237911 275.67 0.15
Reach-1  [1328973 |100.year 2370.00 267.46 269.59 26963 0000615 309 206982 39436 0.16
Reach-1  |1328973  |100-yr FW 2370.00 257.46 27058 27063  0.000617 327 1913.13 21595 0.16
Reach-1 1324664  |100.year 2370.00 267.40 269.40 269.42] 0000386 243]  3266.16 504.33 0.13
Reach-1 (1324664  |100.yr FW 2370.00 257.40 270.41 27043] 0000329 237] 289017 310.00 0.12
Reach-1  [1321069  |100-year 2370.00 266.86 269.31 26932  0.000185 173] 459991 712.04 0.09
Reach - 1 1321059 100-yr FW 2370.00 256.86 270.31 270.32 0.000264 2.18 3006.78 320.00 0.11
Reach-1 (1319390 |100.year 2370.00 25678 269.21 269.26]  0.000752 347 281633 88295 0.18
Reach-1 1319390  |100-yr FW 2370.00 266.78 270.20 27025]  0.000640 338] 2069.00 325.00 0.17
Reach-1 1317477  |100-year 3470.00 25657 269.14 269.16]  0.000387 251 3961.00 533.28 013
Reach-1  |131747.7  |100.9r FW 3470.00 25657 270.13 270.16]  0.000391 267| 335283 325.00 0.13
Reach - 131543.9 100-year 3470.00 25542 268.99 269.04 0.000798 3.81 2895.80 424.96 0.19
Reach - 1315439 |1009r FW 3470.00 25542 269.98 270.04]  0.000802 401 2382.44 22543 019
Reach-1 1312000  |100.year 3470.00 26320 267.86 262.43 26843  0.002403 7.16 1151.48 41157 0.35
Reach-1_ [1312000  |100yr FW 3470.00 253.20 26857 262.42 269.36|  0.002671 7.81 708.92 62.00 037
Reach - 1 1311775 Bridge
Reach-1  [1311550  |100-year 3470.00 253.06 266.68 26229 26750 0003552 824 915.13 358.95 0.41
Reach-1 1311550  |100yr FW 3470.00 253.06 267,51 26227 26843| 0003387 840 651.83 62.00 0.41
Reach - 1 1308220 100-year 3470.00 25268 265.48 266.12 0.004218 7.98 1003.70 179.15 0.42
Reach-1 (1308220 |100-yr FW 3470.00 252.68 266 47 267.14]  0.003622 7.82 835.61 88.00 0.40
Reach - 1 130443.0 100-year 3470.00 25131 264.17 264.68 0.003276 7.14 1103.67 187.30 0.38
Reach-1 1304430  [100yr FW 3470.00 261.31 265.05 265.77]  0.003546 781 769.66 78.00 0.40
Reach-1_ [1300716  |100-year 3470.00 250.93 263.28 26350  0.002389 597 1442.07 249,35 032
Reach-1  [130071.6  |100-yr FW 3470.00 25093 264.24 26463 0002292 6.19 1127.34 125.00 0.32
Reach-1_  |129838.9 |100-year 3470.00 250.86 261.98 26270  0.006297 873 89174 159.99 0.50
Reach-1  [1298389  |100yw FW 3470.00 250,86 262.98 26379] 0005564 878 752.40 86.00 048
Reach-1 |1204605 |100-year 3470.00 249.10 260.09 26055  0.004791 754 1198.60 246.48 044
Reach-1  [1284605  |100-yr FW 3470.00 249.10 260.94 26167]  0.005511 858 851.42 126.00 048
Reach-1  [1289337  |100-year 3470.00 247.91 269.04 2659.13] 0001516 429] 264728 520.10 0.25
Reach-1  |1289337  |100-yr FW 3470.00 247.91 260.03 260.15]  0.001451 448] 212652 315.00 026
Reach-1  |1284501  |100-year 3470.00 24733 258.28 258.38]  0.001591 434] 254305 58038 0.26
Reach-1  [1284501  |100yr FW 3470.00 247.33 259.27 259.41]  0.001637 471 1997.73 300.00 0.26
Reach-1  [1277463 |100-year 3800.00 246.60 2656.88 257.01] 0002386 505  2449.76 612.86 0.30
Reach-1  [1277463  |100-y FW 3800.00 246.60 267.66 257.88] 0002896 5.89 1760.98 295.00 0.34
Reach-1  [1271432  |100-year 3800.00 245.41 254.66 25493 0005327 6.92 2240.26 773.94 0.45
Reach-1  [1271432 |00y FW 3800.00 245.41 265.68 25581|  0.003689 627 1783.01 375.00 0.38
Reach-1  |1265270 |100-year 3800.00 24455 263.00 263.05]  0.001867 380 4472147 1316.32 0.26
Reach-1  |126527.0 |1004T FW 3800.00 244.55 263.99 25408 0.002324 465] 257479 §75.00 0.30
Reach - 1260457 | 100-year 3800.00 242.58 26221 25226| 0001449 373 382444 873.98 023
Reach - 1260457 |100-yr FW 3800.00 24258 253.19 26325] 0001315 384] 289164 490,00 0.23
Reach - 1264575  |100-year 3800.00 241.26 251.69 261.71] 0000634 263] 586847 113547 0.16
Reach - 1254575 |100-yr FW 3800.00 241.26 26268 25272]  0.000648 286 3877.96 570.00 016
W




EC-RAS Plan. 100YR_FW.__River: in Creek Reach: Reach - 1 {Continued)
Reach | River Sta Profie QTotl | MinChE | WS.Blev | CHWS. | EG.Bev | EG.Sope | VeiChil | FlowArea | TopWidh | Froude #CH
(cfs) (1] [453] (") () (fAt) {fs) (sqft) L]

Reach-1  |124805.9  |100year 4060.00 239.08 250,48 24713 250.82] 0002911 559] 204175 787.30 0.34
Reach-1  |1248059  |100.y1 FW 4060.00 235.08 25139 247.13 251.81|  0.002733 581 1318.33 321.00 0.34
Reach-1  [124784.9 Bridge

Reach-1_ |1247639  |100-year 4060.00 238.92 249.87 24698 250.34]  0.003998 6.32 1701.71 77002 0.40
Reach-1_ |124763.9  |100-yr FW 4060.00 23892 250,82 246.97 251.33]  0.003380 627 1187.93 321.00 037
Reach-1  [124014.4  |100-year 4060.00 238.11 24922 24926]  0.000545 278  6039.62 1327.76 0.16
Reach-1  |124014.4  |100yr FW 4060.00 238.11 250.22 25027|  0.000545 297| 378684 556.70 0.16
Reach-1  [1233682  |100-year 4310.00 237 85 248.69 248.77] 0001068 378] 489832 995.98 0.2
Reach-1_ |123368.2  |1004r FW 4310.00 23785 249,67 24979]  0.001057 402] 282567 415.00 022
Reach-1  [1229261  |100-year 4310.00 23775 248.04 24818]  0.001673 454] 260622 484.80 027
Reach-1  |1220251  |100-9w FW 4310.00 23775 249.00 24919]  0.001702 491 2083.44 29635 028
Reach-1  |1225882  |100-year 4310.00 236.96 24748 24763 0.001683 463] 217188 594.64 0.27
Reach- 1 |1225082  [100-y FW 431000 236.96 24845 24864] 0001648 491] 216244 326.00 027
Reach-1_ 1221435  |100-year 4310.00 236.61 247.09 24713| 0000689 29 5695 62 122387 0.17
Reach-1_ [1221435  |100r FW 4310.00 23661 248,09 248.14]  0.000694 314] 405936 625.00 0.18
Reach- 1 1217365 100-year 4310.00 235.40 246.85 246.88 0.000532! 2.74 6773.74 1234.50 0.15
Reach-1_ 1217365 100y FW 4310.00 235.40 247.81 247.87]  0.000620 3.15] 390864 535.00 047
Reach-1  |121068.7  |100-year 444000 23446 24618 24633] 0001341 451 2750.38 507.41 0.25
Reach- 1 |121068.7 100y FW 4440.00 234 46 24713 24730] 0001194 453] 241842 340,00 0.24
Reach-1 1205270  |100.year 444000 234.10 24531 24552 0.001668 484 235527 45350 028
Reach- 1 |120527.0  |100-yw FW 4440.00 234.10 246.26 24653] 0001653 513] 174338 225.00 0.28
Reach-1  |1199270  |100-ysar 4440.00 233.90 244.69 24475]  0.000913 332| 390752 749.90 020
Reach-1  |119927.0  |100yr FW 4440.00 233.90 245.69 24577]  0.000864 348] 319378 445.00 0.20
Reach-1_ |1192908  |100-year 4440.00 23226 244.36 24439] 0000376 238 120657 1144.12 0.13
Reach- 1 119290.8 100-yr FW 444000 23226 24536 24540 0.000404 263 447135 550.00 0.14
Reach-1_ |1186500  |100-year 4440.00 231.80 244.06 24411]  0.000505 279] 495626 748.01 0.15
Reach-1  |118650.0  |100yr FW 444000 231.80 245.03 24510]  0.000543 307] 357774 425.00 0.16
Reach-1  [118089.0  |100-year 4440.00 23129 24383 24386] 0000367 244 5156564 759.91 013
Reach-1_ |118089.0  |10041 FW 444000 23129 244,79 244.84] 0000384 264]  a21981 500,00 0.14
Reach- 1 117432.3 100-year 4840.00 231.03 243.64 243.66 0.000260 2.07 7902.44 1330.12 0.1
Reach-1  |1174323 10091 FW 4840.00 231.03 244 57 24461] 0000318 242| 529630 625.00 0.13
Reach-1  |116770.7  |100-year 4840.00 230.09 243.34 24341] 0000552 3.14] 444008 817.93 0.16
Reach-1_ |116770.7  |100yr FW 4840.00 230.09 244.16 24423]  0.000734 379] 280054 32600 0.19
Reach-1_ |1161029  |100-year 4840.00 228.07 242.80 24298] 0000735 396 24613 33245 0.20
Reach-1_ [1161029  |100yr FW 4840.00 22807 24352 24376]  0.000821 434 1698.67 150.00 0.21
Reach-1  |1158561  |100-year 4840.00 22743 242.28 235.85 24274 0001675 548 929.86 258.83 0.29
Reach-1  |1159561  |100yr FW 4840.00 22743 243.16 235.84 24357 0001253 514 990.26 84.00 0.26
Reach - 1 115927 .1 Bridge

Reach-1_ [115809.1  |100-year 4340.00 22765 24128 23697 24184] 0002233 6.09 833.18 22821 033
Reach-1  |1158991  |100.yr FW 4840.00 22765 242.11 23595 24261] 0001748 568 892.13 84.00 030
Reach-1 1156583  |100.yoor 4840.00 228.67 24112 24129 0001043 414] 289184 545.66 023
Reach-1  |1156583  |100.y FW 4840,00 228,67 24193 24244] 0001045 435 208194 250,00 0.23
Reach - 1152595  |100-year 4840.00 228.00 240.96 24101 0000403 265] 6416540 1083.64 014
Reach- 1162695 |100-yr FW 4840.00 22800 24161 24176]  0.000823 393 261575 300.00 0.20
Reach-1_ [1147976  |100.year 4840.00 22175 240.83 24085 0.000269 216]  7469.13 1062.97 0.11
Reach-1_ |114797.6  |100.y FW 4840.00 22775 24129 24139]  0.000704 359]  3137.90 350,00 0.18
Reach- 1142530 |100-year 4840.00 22655 240,61 24067 0000429 292 487243 657.50 0.14
Reach - 1142630 10041 FW 4840.00 22655 240.80 24096]  0.000899 426] 257418 27000 0.21
Reach - 1137260 |100-yoar 4840.00 22592 240.44 24048]  0.000279 213] 494385 662.64 0.12
Reach - 1137260 |100yr FW 4840.00 22592 240.47 24058] 0000534 295| 250598 260.00 0.16




v

EC-RAS Plan: 100YR_FW Ri\zec_hdnwasinﬂreek._Reacb;React;—_l_(Conﬁnued\
Reach River Sta Protie QTotdl | MInChEl | WS Blev | CtW.S. | EG Hev | EG. Slope | VelChi | FowAmea | Top Widh | Froude # Gl
(cts) {f) ) L] 4] (v (1) (sqft) ()

Reach-1  |113253.0  |100yeor 4840.00 22612 24038 24040]  0.000097 120] 463249 641,31 0.07
Reach- 1 113253.0 100-yr FW 4840.00 226.12 240.44 24047 0.000099 1.22 4136.92 440.00 0.07
Reach-1  |1121735  |100year 4840.00 2241 24035 24036  0.000022 064] 818815 834.93 0.03
Reach-1 1121735 100-yr FW 4840.00 224,71 240.41 24042 0.000022 0.64 7715.57 690.00 0.03
Reach - 1110414 |100-year 5160.00 22337 240,30 24032] 0000045 103]  5666.04 526.98 0.05
Reach - 1110414 10097 FW 5160.00 22337 240.36 24038  0.000047 105] 511181 385.00 0.05
Reach-1  |110079.9  |100-year 5160.00 2272 239.86 23235 24013]  0.000950 432] 144739 78319 02
Reach-1 (1100798 |100y FW 5160.00 2272 239.89 232.35 24018]  0.000996 443] 136432 132.00 022
Reach- 1 109999.9 Bridge

Reach- 1 108919.9 100-year 5160.00 22262 239.37 23225 239.66 0.001071 4 49 1388.08 756.48 023
Reach-1 1099198  |100-y FW 5160.00 22262 23939 23225 23970 0001118 450]  1311.74 132.00 023
Reach- 1 |1033428  |100-year 5160.00 22230 239.48 23949]  0.000014 053] 905941 729.36 0.03
Reach-1_ 1093428 |100-9 FW 5160.00 22230 239.52 23952] 0000014 058  8964.60 662,80 0.03
Reach-1  |1077952  |100year 6070.00 221 44 239.47 239.48]  0.000006 037] 1708742  1413.09 0.02
Reach-1_ [1077952  |100.yr FW 6070.00 221.44 239,51 23951] 0000006 037] 1657672]  1240.00 0.02
Reach-1 1063817  |100.year 6070.00 219.37 239.46 2471 23947|  0.000008 048] 1361131 1260.39 0.02
Reach- 1 [106381.7  |100-yr FW 6070.00 21937 239.50 224.70 23950 0.000008 049] 12562.15 844.00 0.02
Reach-1  |106367.2 irid Struct

Reach - 1063527 |100-year 6070.00 218.38 232.18 23234]  0.000999 448] 383943 674.46 0.23
Reach - 1063527 |100yr FW 6070.00 21838 23278 23305] 0001310 529] 239080 250.00 0.26
Reach- 1 106193.6 100-year 6070.00 218.38 231.49 224 85 232.02 0.001825 592 1109.27 600.64 0.30
Reach-1 1061936 100y FW 6070.00 218.38 23229 22484 23277| 0001510 562 1162.74 100.00 0.28
Reach- 1 106158.6 Culvert

Reach-1  |1061236  |100-year 6070.00 218.23 22931 224.70 230.10]  0.003440 719 898.33 397.12 0.40
Reach- 1 106123.6 100-yr FW 6070.00 218.23 23019 22468 230.87 0.002639 6.66 967.89 100.00 0.36
Reach-1_ |1055185  |100.year 6070.00 21617 22833 22849] 0001450 482 387082 73744 0.26
Reach-1 1056185  |100.w FW 6070.00 216.17 22931 22950 0001372 496] 31127 415.00 0.26
Reach-1  |1048233  |100-year 6070.00 216.59 227.64 22768]  0.000870 350| 695432 133753 0.20
Reach-1  |1048233  |100yr FW 6070.00 216.59 228.58 22866]  0.000999 405] 442248 575.00 022
Reach-1_ |1042620  |100.year 6070.00 21531 227.00 22709] 0001367 469] 544108 1007.97 0.26
Reach-1_ |104282.0  |100.yw FW 6070.00 21631 2794 22806] 0001226 471] 381379 490.00 0.25
Reach-1_ |103679.7  |100-yeer 6070.00 216.33 226.45 22649] 0000734 331 790036 1467.87 0.19
Reach-1  [1036797  |100y% FW 6070.00 21633 227.42 22747] 0000742 355] 543276 750.00 0.19
Reach-1  |1031747  |100-year 6070.00 216.01 226.10 221.39 226.12] 0000693 298] 751394 130633 018
Reach-1  |1031747  [100.9rFW 6070.00 216.01 22110 22139 22713] 0.000595 298] 506961 760.00 0.17
Reach-1  |103154.7 Cuivert

Reach - 1 103134.7 100-yoar 6070.00 215.74 226.09 221.11 226.11 0.000610 2.86 7859.09 1320.72 0.17
Reach- 1 103134.7 100-yr FW 6070.00 215.74 227.08 22112 22111 0.000536 287 £165.34 760.00 0.16
Reach-1 _ |102912.8  |100-year 6070.00 214.65 22694 22597|  0.000668 3.18] 863567 1433.89 0.18
Reach-1_ [1029128 100yt FW 6070.00 214.65 22692 22697]  0.000727 355 523927 675.00 019
Reach-1  |102387.3  |100-year 6960.00 21266 226.60 22564] 0000598 3350 936456 156931 0.17
Reach-1  |102387.3  |100-9w FW 6960.00 21266 226.57 22662] 0000604 355 6316584 766.85 0.18
Reach-1_ |1018065  |100-yeer 6960.00 21299 226.27 22530]  0.000556 311] 1117226 1684.28 0.17
Reach-1_ |1018065  [100-yr FW 6960.00 212.99 226.25 22629]  0.000551 327|  6359.80 700.00 017
Reach-1 1012912 |100-year 6960.00 212.43 22501 2504] 0000462 278] 1016549 1480.99 0.15
Reach-1  [101281.2  |1004yr FW 6960.00 212.43 22693 2699 0.000605 336] 556981 600.00 0.17
Reach-1 1006460  |100-year 6960.00 211.07 2476 2479] 0000322 253] 1158113 1526.02 0.13
Reach-1  [1006460 |100-yr FW 6960.00 21107 225.62 22567|  0.000405 297 648097 650.00 0.15
Reach-1_ 1001534 |100-year 6960.00 210.84 224.64 22466] 0000226 215] 1377086 1793.84 011
Reach-1  [1001534  |100yr FW 6960.00 21084 226.43 22547] 0000375 289 6607.70 675.00 0.14




EC-RAS Plan: 100YR_FW__River Moccasin Creek _Reach: - i )
Reach River Sta Prifie QTotsl | MinChE | WS Blev | CritWsS. | EGHev | EG.Sope | VelChi | FowArea | TopWidh | Froude #Chi
(cfs) [\ (L] () () (R (Tt's) (sqft) [}

Reach-1  |994433  |100-year 7230.00 209.10 224.44 22448] 0000280 254 11206.79 143772 0.12
Reach-1  |994433  |100yr FW 7230.00 209.10 225.07 226.16]  0.000513 355  5227.39 500.00 017
Reach - 1 88683.1 100-year 7230.00 208.71 22329 21594 223.87 0.001843 5.24 1283.37 1258.44 0.30
Reach-1 986831 100y FW 7230.00 208.71 223.76 215.89 22436] 0001752 622] 122480 90.00 0.29
Reach-1 986616 Bridge

Reach-1  |98640.1 100-yeer 7230.00 208 61 2224 215.84 22292] 0002355 672] 118620 124376 0.33
Reach-1_ |98640.1 100-yr FW 7230.00 20861 22312 216.79 22376] 0001992 646 117697 90.00 031
Reach- 1 972388 100-year 7230.00 208.47 221.36 221.38 0.000445 2.80 9679.62 1466.58 0.15
Reach-1 (9723868 |100yr FW 723000 20847 22234 22238]  0.000407 283 758399 850,00 0.14
Reach-1  |96500.9  [100-year 7230.00 206.96 22096 221.03] 0000682 369 624157 880.38 0.18
Reach-1_ |96590.9 100y FW 7230.00 206.96 221.92 22202 0000772 413] 501778 565.00 0.20
Reach-1 1966872 |100-year 7230.00 206.43 22058 22064]  0.000607 351 734661 1025.02 0.17
Reach-1_ |95887.2  |1004r FW 7230.00 20643 22156 2162] 0000554 352] 607418 673.00 017
Reach-1  |954637  |100-year 7230.00 204.92 22033 22037) 0000422 3.12] 890044 113478 0.16
Reach-1  [954637  |100yr FW 7230.00 204.92 22130 22136] 0000425 328]  e4sa62 645.95 015
Reach-1  |948373  |100-year 7230.00 204.38 22006 22010] 0000426 317]  10599.98 1336.48 0.15
Reach-1 (948373 |100yr FW 7230.00 204.38 21.03 221.09] 0000429 333] 640130 641.94 0.15
Reach-1  |94329.1 100-year 7470.00 203.96 219.88 21991 0000323 279] 1081973 1327.06 0.13
Reach-1_ |94329.1 100-yr FW 7470.00 20398 220.86 22090] 0000325 293] 757641 72260 013
Reach-1_ |93627.0  |100-year 7470.00 203.76 218.70 219.71]  0.000185 212| 1448204 1664.59 0.10
Reach - 1 93527.0 100-y7 FW 7470.00 203.76 220.68 220.70 0.000178 217 10301.39 920.00 0.10
Reach- 1 92927.0 100-year 7470.00 20273 218.61 219.62 0.000124 1.73 1541875 1674.79 0.08
Reach-1  |92927.0  |100.yr FW 7470.00 202.73 22059 22061] 0000143 194 1065746 895.00 009
Reach-1  |921949  |100-year 7470.00 202.36 219,50 21962|  0.000164 202]  15289.77 161592 0,09
Reach- 1 |921949  [100.yr FWW 747000 202.36 22048 22050]  0.000155 204) 10004.95 825.00 0.09
Reach-1_ [9162864  |100-year 7470.00 201.83 219.43 21945| 0.000103 163]  16604.48 1829.82 0.07
Reach-1 916284 100-yr FW 7470.00 20183 22040 22042] 0000122 185 1084961 825.00 008
Reach-1  |910187  |100.year 7470.00 201.65 219.37 21938] 0.000107 167| 2045095| 202056 008
Reach-1 910187  [100.4r FW 7470.00 201.65 22033 22034 0000128 1.90]  10344.90 765.00 0.08
Reach- 1 89898.6 100-year 7470.00 198.13 219.26 20755 219.27 0.000096 1.85 19627.51 2318.22 0.07
Reach- 1 89898.6 100-yr FW 7470.00 198.13 220.15 207.55 22018 0.000147 2386 7997.75 585,00 0.09
Reach - 1 89778.1 Cuivert

Reach-1 896576  |100-year 7470.00 197.85 211.04 207.27 211.27]  0.001629 537| 533404 172163 0.28
Reach-1 896576  |100.yr FW 7470.00 197.85 212.04 207.27 21233] 0001596 562 341895 585.00 028
Reach-1  [886946  |100.year 7470.00 197.68 210.06 210.10]  0.000812 393 1347713 2181.21 0.20
Reach-1_ [88694.6 100y FW 7470.00 197.68 21102 211.11] 0000885 432 556804 700.00 021
Reach-1 882309 |100.year 7470.00 19720 209.76 205,12 20082]  0.000480 3.18] 1688460  2566.11 017
Reach-1 882309 |100.yr FW 7470.00 197.20 210.75 206.14 21082] 0000433 320 624845 710,00 0.16
Reach-1 1882034 Bridge

Reach-1 881759 |100.year 7470.00 197.14 200.04 205.05 209.11] 0000631 350] 1534280] 266143 0.19
Reach-1 (881759  [100-yr FW 7470.00 197.14 209.92 205.08 21001 0000572 352  5701.71 710.00 0.19
Reach-1_ |878449  |100.year 7470.00 196.44 208.48 205.24 20872 0002121 672] 1493076] 248034 035
Reach-1_ |878449 100y FW 7470.00 196.44 209.48 205.36 20968] 0001494 597| 385615 556.00 030
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HEC-RAS Plan: finainc River: Moccasin Creek Reach: Reach - 1

Reach River Sta Profie Q Total MnChE | W.S.Bev CitW.S. E.G. Blev E.G. Sope Vel Chnl Flow Area | TopWidth | Froude #Ch
(cfs) 0!} () () 4] () (fts) (sqft) )

Reach- 1 142883.0 100-year 1130.00 300.33 306.63 306.66 0.002670 3.55 126281 487.74 0.27
Reach- 1 142883.0 100-yr FW 1130.00 300.33 307.64 307.68 0.002976 4.21 806.93 200.00 0.30
Reach- 1 142606.8 100-year 1520.00 298.14 305.08 306.18 0.005662 5.58 939.26 316.64 0.40
Reach- 1 142506.8 100-yr FW 1620.00 298.14 306.07 306.20 0.006040 5.85 716.63 140.00 0.39
Reach- 1 142085.5 100-year 1520.00 296.18 304.02 304.05 0.001485 3.14 1688.76 481.28 0.21
Reach- 1 142086.5 100-yr FW 1520.00 296.18 305.00 305.04 0.001684 3.64 1216.71 225,00 0.23
Reach- { 141695.4 100-year 1620.00 295,44 302,23 302.60 0.018746 9.99 636.11 208.56 0.73
Reach - 1 1416954 100-yr FW 1620.00 295.44 302.96 303.47 0.017784 10.53 406.21 95.00 0.73
Reach- 1 141400.5 100-year 1620.00 293.17 299.93 300,02 0.004768 5.47 124148 515.92 0.40
Reach- 1 141400.5 100-yr FW 1520.00 293.17, 300.92 301.06 0.004356 580 836.12 205.00 0.39
Reach- 1 141031.8 100-yoar 1520.00 29229 298.52 288.57 0.003244 4.38 1890.24 608.38 0.34
Reach- 1 141031.6 1004 FW 1520.00 20229 298.37 289.50 0.004087 5.44 787.30 170.00 0.39
Reach- 1 140546.1 100-year 1520.00 280.14 29574 28583 0.010781 713 1194.95 576.23 0.60
Reach- 1 140546.1 100-yr FW 1520.00 290.14 296.45 296.71 0.008587 7.03 606.77 165.00 0.55
Reach- 1 140118.9 100-year 1520.00 288.08 295.67 285.57 0.000234 140 3487.14 720.87 0.10
Reach- 1 140118.9 1007 FW 1520.00 288.09 296.44 296.44 0,000141 1.18 3573.56 520.00 0.08
Reach- 1 139764.2 100-year 1520.00 286.82 295.45 285.46 0.000399 2.00 2383.06 491.18 013
Reach- 1 139764.2 100-yr FW 1520.00 286.82 296.37 296.38 0.000243 1.68 2494.03 360.00 0.10
Reach- 1 138512.7 100-year 1620.00 285.92 296.22 285.27 0.001977 4.13 1108.87 21558 0.25
Reach - 1 138612.7 100-yr FW 1520.00 285.92 296.20 296.25 0.001436 378 1060.92 140.00 0.22
Reach- 1 138440.4 100-year 1520.00 28585 295.08 292.09 295.16 0.001154 3.67 1267.01 249.34 0.23
Reach- 1 139440.4 100-yr FW 1520.00 285.85 285.88 29210 296.08 0.001966 5.09 691.66 87.00 0.30
Reach- 1 139426.9 inl Struct

Reach- 1 138411.4 100-year 1620.00 28582 290.78 20078 201.71 0.028702 11.21 384.48 178.30 1.00
Reach - 1 139411.4 100-yr FW 1620.00 285.82 28157 29098 28257 0.020783 10.78 318.72 87.00 0.87
Reach - 139228.8 100-year 1520.00 276.87 284.28 28428 286.31 0.032234 14.03 376.56 148.98 0.88
Reach- 1 139228.8 100y FW 1620.00 276.87 28487 284.67 286.79 0.046376 17.50 219.43 47.31 118
Reach- 139021.6 100-year 1520.00 273.32 282.06 278.71 282.40 0.002735 5.04 567.90 22237 033
Reach - 1 139021.6 100-yr FW 1520.00 27332 283.08 278.71 283.38 0.001829 4.63 462.86 82.00 0.28
Reach- 1 1390011 Bridge

Reach- 1 138980.6 100-ysar 1620.00 27324 281.16 278.63 281.68 0.004830 6.06 398.78 166.03 0.42
Reach - 1 138980.6 100y FW 1620.00 273.24 282.12 278.63 28252 0.002950 5.30 390.83 82.00 0.35
Reach - 1 138602.6 100-year 1520.00 273.44 280.22 280.28 0.002233 3.70 2214.60 884.29 0.28
Reach- 1 1386026 100-yr FW 15620.00 273.44 281.15 281.30 0.002842 4.66 889.11 225.00 0.33
Reach - { 137952.6 100-year 1900.00 270.66 277.88 278.07 0.005088 5.84 1509.81 562.98 0.43
Reach - 1 137952.6 100-yr FW 1800.00 270.66 278.86 279.08 0.003988 5.75 848.12 175.00 039
Reach- 1 137434.3 100-year 1900.00 268.67 27713 277.45 0.000824 268 2578.89 72728 0.18
Reach - 1 1374343 100y FW 1900.00 268.67 278.12 278.16 0.000913 3.08 1942.74 400.00 019
Reach - 1 136882.8 100-year 1800.00 268.13 278.65 276.68 0.000891 2.80 2918.56 774.28 0.19
Reach- 1 136882.8 100-yr FW 1800.00 268.13 27761 27766 0.000913 3.09 1914.41 385.52 0.18
Reach - 1 136336.7 100-year 1800.00 %777 275.49 27570 0.004834 6.02 1526.00 667.57 0.43
Reach- 1 136336.7 100-yr FW 1900.00 267.77 276.34 276.66 0.004835 6.56 782.96 190.00 043
Reach- 1 13569281 100-year 2370.00 265.31 27448 27457 0.001837 4.27 1805.78 443.21 0.27
Reach- 1 135928.1 100-yr FW 2370.00 265.31 275.47 275.58 0.001652 4.39 141543 210.00 026
Reach - 1 136324.2 100-year 2370.00 26291 274.09 27411 0.000390 232 3405.57 610.15 0.13
Reach - 1 136324.2 100y FW 2370.00 2829 275.06 275.08 0.000449 265 2617.36 350.00 0.14
Reach - 1 134820.4 100-year 2370.00 260.03 273.87 273.91 0.000403 277 3184.10 600.40 0.14
Reach - 1 134820.4 100-yr FW 2370.00 260.03 274.81 274.86 0.000438 3.03 2326.96 290.00 0.15
Reach - 1 134563.1 100-year 2370.00 256.18 273.74 267.92 273.79 0.000469 3.08 274249 492.16 0.1
Reach - 1 134563.1 100-yr FW 2370.00 25818 274.57 267.92 274.89 0.000761 4.08 1451.16 145.00 0.18




EC-RA anjn@an_&ngLMoccasum:eekrReach_Reach;J_ i )
Reach | River S Profie QTotel | MinChE | WS Elev | CtWS. | EG Hev | EG. Siope | VelChi | FowArea | Top Widh | Froude # Chi
(cfs) (ft) 4] fy () (fut) (ftis) (sqty (ft)

Reach-1_ 1345186 Cuvert

Reach-1  |1344741  |100-year 2370.00 259.22 271.39 267.96 271565 0.001500 484] 165483 395.68 025
Reach-1  |134474.1  |100-y FW 2370.00 25922 272.38 267.81 27261] 0001559 523] 112869 145.00 026
Reach-1  |134327.0 | 100-year 2370.00 258,90 27129 27134 0000722 335 253761 506.13 0.17
Reach - 1 134327.0 100-yr FW 2370.00 258.90 272.27 272.37 0.000825 4.00 1638.99 205.00 0.20
Reach-1  ]1339040 |100-year 2370.00 259,07 27027 27066 0005387 8.30 952.13 213.49 045
Reach-1 1339040  |100.yr FW 2370.00 259.07 271.24 27161]  0.004257 7.83 799.83 100.00 0.41
Reach-1  |1333868 | 100-year 2370.00 258.76 269.89 26991 0.000532 270] 285126 449,62 0.15
Reach-1_ |133386.8  |100.yr FW 2370.00 258.76 270.88 27091] 0000534 288 2379.1 276,67 0.15
Reach-1  |132897.3  |100-year 2370.00 267.46 269.59 26963]  0.000615 3.08] 226952 394.36 0.16
Reach-1 (1328973  |1004r FW 2370.00 257.46 27058 27063]  0.000617 327] 191313 21596 0.16
Reach-1_ |1324664  |100.year 2370.00 257.40 269.40 269.42]  0.000386 243]  3266.15 504.33 0.13
Reach-1_ |132466.4  |100yr FW 2370.00 257.40 270.41 27043 0.000329 237] 289047 310,00 012
Reach-1  [1321069 |100-year 2370.00 256.86 269.31 26932 0.000185 173 45%9.91 712.04 0.09
Reach-1_ |1321059  |100-y FW 2370.00 256.86 27031 27032] 0000264 218] 3006.78 32000 0.11
Reach-1_ 1319300 |100-year 2370.00 25678 26921 269.26] 0000752 347 281633 882.95 0.18
Reach-1_ |131939.0  |1004yr FW 2370.00 25678 270.20 27025 0.000640 338]  2069.00 325.00 017
Reach-1__ |131747.7 |100-year 3470.00 256.57 269.14 269.16] ~ 0.000387 261]  3951.00 §33.28 013
Reach - 1 131747.7 100-yr FW 3470.00 256.57 270.13 270.16 0.000391 267 3352.83 32500 0.13
Reach- 1 131543.9 100-year 3470.00 25542 268.99 269.04 0.000798 3.81 2895.80 424 96 0.1
Reach- 1 |1315439 | 100yr FW 3470.00 25542 269.98 27004]  0.000802 401] 238244 225.43 0.19
Reach-1  |1312000 |100-year 3470.00 253.20 267.86 262.43 26843)  0.002403 7.6]  1151.48 41157 035
Reach- 1 |1312000  |100-yr FW 3470.00 26320 268.57 262.42 269.36]  0.002671 781 708.92 62.00 037
Reach-1  [1311775 Bridge

Reach-1_ |1311550  |100-year 3470.00 25306 266.68 26229 26750] 0003552 824 915.13 358.95 0.41
Reach-1_ |1311550 | 100y FW 3470.00 253.06 26751 26227 26843]  0.003387 8.40 65183 62.00 041
Reach - 1 1308220 100-year 3470.00 25268 265.48 266.12 0.004218 7.98 1003.70 179.15 0.42
Reach-1_ [1308220 | 10041 FW 3470.00 25268 266.47 267.14]  0.003622 7.82 83561 88.00 0.40
Reach- 1 130443.0 100-year 3470.00 251.31 264.17 264,68 0.003276 7.14 1103.67 187.30 0.38
Reach-1 11304430  |100yr FW 3470.00 25131 265.05 26577] 0003546 7.81 769.66 78.00 0.40
Reach-1  |130071.6  |100-year 3470.00 25093 263.28 26359] 0002389 597| 144207 249.35 032
Reach-1 1300716 100y FW 3470.00 25093 264.24 26463 0002292 613] 112734 125.00 032
Reach-1  |129838.9  |100-year 3470.00 250,86 26196 26270]  0.006297 873 891.74 159.99 0.50
Reach-1 1238389  |100.yr FW 3470.00 250.86 262.98 26379]  0.005564 8.78 752.40 89.00 048
Reach-1_ 1294605 |100-year 3470.00 249.10 260,09 26055  0.004791 754] 119860 246,48 044
Reach- 1 1294605 100-yr FW 3470.00 249.10 260.94 26167 0.005511 8.58 B851.42 126.00 0.48
Reach - 1 128933.7 100-year 3470.00 247 91 259.04 259.13 0.001516 429 254728 520.10 0.25
Reach-1  |128033.7  |100°y FW 3470.00 24791 260.03 260.15]  0.001451 448] 212652 316.00 0.25
Reach-1_ |128450.1  |100-year 3470.00 24733 258.28 258.38]  0.001591 434] 264305 580,38 025
Reach-1  |1284501  |100-yr FW 347000 24733 269.27 259.41 0001637 471 1997.73 300.00 026
Reach-1  |1277463  |100-year 3800.00 246,60 256,88 25701]  0.002386 505  2449.76 612.86 030
Reach- 1 |1277463  |100-y FW 3800.00 246.60 257.66 257.88]  0.002895 589 175098 265.00 0.34
Reach-1  [1271432  |100-year 3800.00 24541 254,66 25493] 0008327 692] 224026 77394 045
Reach-1  [1271432  [100-9r FW 3800.00 245.41 25568 26591] 0.003689 627 178301 37500 038
Reach-1  |126527.0  |100-year 3800.00 244.56 253.00 25305] 0001867 380 447247 131632 0.26
Reach-1_ |126527.0  [100-yw FW 3800.00 244.55 253.99 26409] 0002324 465 251479 575.00 0.30
Reach-1  |1260467  |100-year 3800.00 24258 25221 252.26] 0001449 373] 382444 873.98 0.3
Reach-1  [126045.7  |100-yw FW 3800.00 24258 25319 25325] 0001315 384] 289164 490,00 0.23
Reach-1  [1264575  |100-yoar 3800.00 24126 251,69 256171 0000634 263] 586847 113547 0.16
Reach-1  |1264575  |1004yr FW 3800.00 24126 25268 262.72]  0.000648 286 387796 570,00 0.16




C-RAS Plan: . Reach: Reach - 1 (Continued)
Reach River Sta Profie Q Total MinCh B8 W.S. Blev CritW.S. E.G. Bev E.G. Slope Vel Chni Flow Area Top Width Froude # Chi
(cfs) 1) ] W () (furt) (fvs) (sq ™) ()

Reach- 1 124805.9 100-year 4060.00 238.08 250.48 24713 250.82 0.002911 5.69 2041.76 787.30 0.34
Reach- 1 1248059 100-yr FW 4060.00 239.08 251.39 247.13 251.81 0.002732 581 1318.33 321.00 0.34
Reach-1 |124784.9 Bridge

Reach- 1 124763.9 100-year 4060.00 238,92 249.87 24698 250.34 0.003998 6.32 1701.71 770.02 0.40
Reach- 1 1247639 100-yr FW 4060.00 238.92 250.82 24697 251.33 0.003380 6.27 1187.93 321.00 037
Reach- 1 124014 4 100-year 4060.00 238.11 24922 249.26 0.000545 278 6039.62 1327.76 0.16
Reach- 1 124014 4 100-yr FW 4060.00 238.11 250.22 250.27 0.000545 297 3786.85 555.70 0.16
Reach- 1 123368.2 100-year 4310.00 237.85 248.69 248.77 0.001068 3.78 4698.32 935.98 0.22
Reach- 1 123368.2 100-yr FW 4310.00 237.85 24967 249.79 0.001057 4.02 2825.67 415.00 022
Reach- 1 1229251 100-year 4310.00 237.75 248.04 248.18 0.001673 454 2806.22 484.80 0.27
Reach- 1 122925.1 100-yr FW 4310.00 237.75 249.00 249.19 0.001702 4.91 2083.44 296.35 0.28
Reach - 1 122688.2 100-year 4310.00 236.96 247.48 24763 0.001683 463 2771.88 594.64 0.27
Reach- 1 122588.2 100-yr FW 4310.00 236.96 248.45 248.64 0.001648 491 2152.45 325.00 0.27
Reach- 1 1221435 100-year 4310.00 236.61 247.09 24713 0.000689 291 5685 52 1223.87 017
Reach- 1 1221435 100-yr FW 4310.00 236.61 248.09 24814 0.000694 3.14 405938 626.00 0.18
Reach- 1 121736.5 100-year 4310.00 23540 246.85 24688 0.000532 274 6773.74 1234.50 0.15
Reach- 1 121736.5 100-yr FW 4310.00 235.40 247.82 24787 0.000619 3.16 3908.67 535.00 0.17
Reach- 1 121068.7 100-year 4440.00 234 46 246.18 246.33 0.001341 451 2750.38 507.41 0.26
Reach- 1 121068.7 100-yr FW 4440.00 234.46 247.13 247.30 0.001194 453 2418.44 340.00 0.24
Reach-1 120527.0 100-year 4440.00 234.10 245.31 24552 0.001668 4.84 2355.27 453,50 0.28
Reach- 1 120527.0 100-y1 FW 4440.00 234.10 246.26 246.53 0.001653 5.13 1743.39 226.00 028
Reach- 1 119927.0 100-year 444000 233.90 244.69 24475 0.000913 332 3907.62 749.90 0.20
Reach- 1 119927.0 100-yr FW 4440.00 233.90 245.69 245.77 0.000864 3.48 3193.82 445.00 0.20
Reach- 1 119290.8 100-year 4440.00 23226 244 36 244.39 0.000376 238 72086.57 114412 0.13
Reach- 1 1192908 100-yr FW 4440.00 23226 245.36 245.40 0.000404 263 4471.41 550.00 0.14
Reach- 1 118650.0 100-year 4440.00 231.80 244.06 24411 0.000505 279 4966.26 748.01 0.15
Reach- 1 118650.0 100-yr FW 4440.00 231.80 245.03 245.10 0.000543 307 3577.80 425.00 0.16
Reach- 1 118089.0 100-year 4440.00 23129 243.83 243.86 0.000367 2.44 515554 759.91 0.13
Reach- 1 118089.0 100-y FW 4440.00 23128 24479 244 84 0.000384 264 4219.68 500.00 0.14
Reach - 1 1174323 100-year 4840.00 23103 243.64 243.66 0.000260 207 7902.44 1330.12 0.1
Reach - 1 1174323 100-yr FW 4840.00 231.03 244 .57 244,61 0.000318 242 5296.40 625.00 0.13
Reach- 1 116770.7 100-year 4840.00 230.09 243.34 243 .41 0.000552 3.14 4440.08 817.93 0.16
Reach- { 116770.7 100-yr FW 4840.00 230,09 24416 24429 0.000734 3.79 2800.60 325.00 0.18
Reach- 1 1161029 100-year 4840.00 22807 242.80 242.88 0.000735 3.96 2461.33 332.45 0.20
Reach- 1 116102.9 100-yr FW 4840.00 228.07 243.52 24376 0.000821 4.34 1698.71 150.00 0.21
Reach- 1 115965.1 100-year 4840.00 227.43 242.28 235.85 24274 0.001675 548 929.86 258.83 0.29
Reach- 1 116956.1 100-yr FW 4840.00 227 43 243.16 235.84 24358 0.001253 514 990.28 84.00 0.26
Reach- 1 1169271 Bridge

Reach - 1 1158991 100-year 4840.00 22765 241.28 23597 241.84 0,002233 6.08 833.18 22821 0.33
Reach -1 115899 1 100-yr FW 4840.00 22755 242.11 23595 242.61 0.001747 5.68 892,15 84.00 0.30
Reach- 1 115658.3 100-year 4840.00 228.67 241.12 24129 0.001043 4.14 2891.84 545.66 023
Reach- 1 115658.3 100-yr FW 4840.00 22867 241.93 24214 0.001045 435 2082.00 250.00 0.23
Reach- 1 116259.5 100-year 4840.00 228.00 240.96 241.01 0.000403 2.65 6415.40 1083.64 0.14
Reach- 1 115269.5 100-yr FW 4840.00 228.00 241.61 241.76 0.000823 3.93 2615.84 300.00 0.20
Reach - 1 1147976 100-year 4840.00 22775 240.83 240.85 0.000269 2.16 7468.13 1062.97 0.11
Reach - 1 114797.6 100-yr FW 4840.00 227.75 241.28 241.39 0.000704 3.69 3138.02 350.00 0.18
Reach - { 114263.0 100-yesr 4840.00 226.55 240.61 240.67 0.000429 292 487243 657.50 0.14
Reach- 1 114253.0 100-yr FW 4840.00 226.55 240.80 240.96 0.000899 4,26 2574.29 270.00 0.21
Reach - { 113726.0 100-yeer 4840.00 22692 240.44 24048 0.000279 213 4943 85 662.64 0.12
Reach - 1 1137260 100-yr FW 4840.00 22592 240.48 24058 0.000534 2.95 2506.10 260.00 0.16




EC-RAS P g 4 - )
Reach River Sta Profile Q Total MnChE | WS Bev Critw.s. EG.Bev | EG. Slope Vel Chnl Flow Area | Top Widh Froude # Chi
(cts) ") ") " U] () (fs) (sqft) {tt)
Reach- 1 113253.0 100-year 4840.00 226.12 240.383 240.40 0.000097 1.20 463248 641.31 0.07
Reach -1 113253.0 100-yr FW 4840.00 226.12 240.44 24047 0.000099 122 4137.12 440.00 0.07
Reach - 1 1121735 100-year 4840.00 22471 240.35 240.36 0.000022 0.64 8188.15 834.93 0.03
Reach- 1 1121735 100-yr FW 4840.00 224714 240.41 240.42 0.000022 0.64 7715.88 690.00 0.03
Reach-1 111041.4 100-year 5160.00 223.37 240.30 240.32 0.000045 1.03 5666.04 526.98 0.056
Reach- 1 111041.4 100-yr FW 5160.00 22337 240.36 240.38 0.000047 1.05 5111.99 385.00 0.05
Reach- 1 110079.9 100-year 5160.00 22272 239.86 232.35 240.13 0.000950 432 1447.38 78319 0.22
Reach- 1 110079.9 100-yr FW 5160.00 22272 239.89 23235 240.18 0.000996 443 1364.38 132.00 022
Reach- 1 108969.9 Bridge
Reach- 1 109918.9 100-year 5160.00 22262 238.37 23226 239.66 0.001071 4.49 1388.08 756.48 0.23
Reach- 1 108919.9 100y FW 5160.00 22262 238.39 232.26 239.70 0.001118 4.59 1311.81 132.00 0.23
Reach- 1 109342.8 100-year 5160.00 22230 239.48 23549 0.000014 0.58 9059.41 729.36 0.03
Reach- 1 1093428 100y FW 5160.00 22230 239.52 23852 0.000014 0.58 8874.71 64280 0.03
Reach- 1 1077956.2 100-year 6070.00 221.44 23847 239.48 0.000006 0.37 1708712 1413.09 0.02
Reach -1 107795.2 100-yr FW 6070.00 22144 238.51 239.51 0.000006 0.37 16576.57 1240.00 0.02
Reach- 1 106381.7 100-year 6070.00 21837 239.46 22471 239.47 0.000008 0.48 13611.31 126039 0.02
Reach- 1 106381.7 100-yr FW 6070.00 218.37 239.50 22470 239.50 0.000008 0.48 12662.06 844.00: 0.02
Reach- 1 106367.2 inf Struct
Reach - 1 106352.7 100-year 6070.00 21838 232.18 23234 0.001000 4.48 3837.08 674.24 0.23
Reach- 1 106352.7 100-yr FW 6070.00 218.38 23277 233.04 0.001315 530 2387.93 250.00 0.26
Reach- 1 106193.6 100-year 6070.00 21838 231.48 22485 232.01 0.001827 592 1108.86 60033 0.30
Reach- 1 106193.6 100-yr FW 6070.00 21838 23227 224.84 23276 0.001515 5.63 1161.47 100.00 0.28
Reach- 1 106158.6 Cuivert
Reach - 1 106123.6 100-year 6070.00 21823 229.30 22470 230,09 0.003449 718 897.65 396.82 0.40
Reach- 1 106123.6 100yt FW 6070.00 218.23 230.18 22468 230.86 0.002649 6.67 966.73 100.00 0.36
Reach- 1 106518.5 100-year 6070.00 216.17 228.31 228.47 0.001470 4.83 3860.14 73742 0.26
Reach - 1 105518.5 100-yr FW 6070.00 21647 229.28 229.49 0.001382 498 3103.99 415.00 0.26
Reach- 1 104823.3 100-year 6070.00 21659 2162 227.66 0.000879 3.60 6926.23 1336.75 0.20
Reach- 1 104823.3 100-yr FW 6070.00 21659 228.56 22863 0.001009 4.10 4408.63 575.00 0.22
Reach- 1 104282.0 100-year 6070.00 21531 226.97 22707 0.001386 472 5409.41 1095.78 0.26
Reach- 1 104282.0 100-yr FW 6070.00 21531 22791 228.03 0.001241 473 3798.42 490.00 0.25
Reach- 1 103679.7 100-year 6070.00 215.33 226.41 226.45 0.000748 3.34 7843.53 1465.85 0.19
Reach- 1 103679.7 100-yr FW 6070.00 21533 227.38 22143 0.000755 357 5402.95 750.00 0.19
Reach-1 103174.7 100-year 6070.00 21570 22610 226.12 0.000563 278 7750.12 1307.45 0.16
Reach- 1 103174.7 100-yr FW 6070.00 21570 227.09 2712 0.000505 282 6084.80 760.00 0.16
Reach- 1 103134.7 100-year 6070.00 21543 226,08 226.10 0.000501 268 8078.90 1320.64 0.15
Reach - 1 103134.7 100y FW 6070.00 21543 22707 227.10 0.000457 273 6276.41 760.00 0.15
IReach- 1 102912.8 100-year 6070.00 214.65 22694 22697 0.000668 3.19 863567 1433.89 0.18
Reach- 1 102912.8 100yt FW 6070.00 214.65 226.92 2697 0.000727 355 5238.27 675.00 0.18
Reach - 1 102387.3 100-year 6960.00 212.66 22560 22564 0.000658 3.35 9354.56 1569.31 0.7
Reach- 1 102387.3 100-yr FW 6960.00 21266 226.57 226.62 0.000604 355 6315.84 766.85 0.183
Reach - 1 101806.5 100-year 6960.00 21299 22527 225.30 0.000556 311 11172.26 1684.28 0.47
Reach- 1 101806.5 100-yr FW 6960.00 21299 226.26 22629 0.000651 3.27 6359.80 700.00 0.17
Reach- { 101281.2 100-year 6960.00 21243 22601 226.04 0.000462 278 10165.49 1480.99 0.15
Reach- 1 101291.2 100-yr FW 6960.00 21243 225.93 22588 0.000605 3.36 5§669.81 600.00 0.17
Reach- 1 100646.0 100-yoar 6960.00 21107 22476 2479 0.000322 253 11581.13 1626.02 0.13
Reach- 1 100646.0 100-yr FW 6960.00 211.07 226.62 22567 0.000405 297 6480.97 650.00 0.15
Reach- 1 100153.4 100-year 6960.00 210.84 22464 22466 0.000226 215 13770.86 1793.84 0.11
Reach-1 100153.4 100-yr FW 6960.00 21084 22543 2647 0.000375 2389 6607.70 675.00 0.14
Reach- 1 90443.3 100-year 7230.00 20810 22444 22448 0.000280 254 11206.79 1437.72 0.12




o - . . - \
Reach River Sta Profile QTotal | MnChH | WS Blev | CitW.S. | EG.Bev | EG.Slpe | VeiChil | FkwArea | TopWidh | Froude #Chi
(cts) L] (Y] () (1Y) (1) (f¥s) (sqft) (ft)

Reach-1  |994433 100-yr FW 7230.00 208.10 225.07 22516]  0.000513 356]  522739 500.00 0.17
Reach- 1 |98683.1 100-year 7230.00 20871 22329 215.94 22387|  0.001843 624 1283.37 125844 0.30
Reach-1 98683 1 100-yr FW 7230.00 208.71 223.75 215.89 22435 0001752 622 1224.90 90.00 0.29
Reach-1  |986616 Bridge

Reach-1  |98640.1 100-year 7230.00 208.61 22224 215.84 2292 0002355 6.72 1186.20 1243.76 033
Reach- 1 |98640.1 100y FW 7230.00 208.61 22312 216.79 22376 0001992 6.46 1176.97 90.00 0.31
Reach-1  |972388 100-year 7230.00 208.47 22136 22138]  0.000445 280] 967962 1466.58 0.15
Reach-1 |97238.8 100-yr FW 7230.00 208.47 22234 22238]  0.000407 283 758399 850.00 0.14
Reach-1  |96590.9 100-year 7230.00 206.96 220.96 221.03]  0.000682 369] 624157 880.38 0.18
Reach-1 966909 100-y FW 7230.00 206.96 22192 22202]  0.000772 413 5017.78 £65.00 0.20
Reach-1  |95887.2 100-year 7230.00 206.43 22058 22064]  0.000607 351 734661 10265.02 0.17
Reach-1  |950872 100-yr FW 7230.00 206.43 22166 22162 0.000554 352] 607418 67300 0.17
Reach-1 1954637 100-year 7230.00 20492 22033 22037] 0000422 312] 8900.44 1134.78 0.15
Reach-1 954637 100-yr FW 723000 204.92 221.30 22136]  0.000425 328] 646462 645.95 0.15
Reach-1  |94837.3 100-year 723000 20438 220.06 220.10]  0.000426 317|  10599.98 1336.48 0.15
Reach-1 948373 100-yr FW 7230.00 204.38 221.03 22100] 0000429 333] 640130 641.94 0.15
Reach - 94325.1 100-year 7470.00 202.98 219.88 21991 0000323 279]  10819.73 1327.05 0.13
Reach - 94329 1 100-yr FW 7470.00 203.98 220.86 22090 0000325 293 757641 72260 0.13
Reach-1  |93627.0 100-year 7470.00 20376 219.70 21971  0.000185 212 1448204 1664.50 0.10
Reach-1  |93527.0 100-yr FW 7470.00 203.76 220.68 22070]  0.000178 217| 1030139 920.00 0.10
Reach-1  [92027.0 100-year 7470.00 20273 219.61 21962 0000124 173] 1541875 1674.79 008
Reach-1  [92927.0 100-yr FW 747000 20273 22059 22061]  0.000143 194]  10657.46 895.00 0.09
Reach- 1 |921949 100-year 7470.00 20236 219,50 21952] 0000164 202| 1528977 1615.92 0.09
Reach-1  |92194.9 10097 FW 7470.00 202.36 220.48 22050] 0000155 204] 1000495 826.00 0.09
Reach-1  |91628.4 100-year 7470.00 201.83 219.43 21945  0.000103 163 1660448 1829.82 0.07
Reach-1 916284 100-yr FW 7470.00 201.83 220.40 22042] 0000122 185]  10849.61 825.00 0.08
Reach-1  |91018.7 100-year 7470.00 201.65 219.37 219.38] 0.000107 167| 2045095 202056 0.08
Reach-1  [91018.7 100-yr FW 7470.00 201.65 22033 22034 0000128 190| 1034490 765.00 0.08
Reach - 83898.6 100-year 7470.00 198.13 219.26 20755 219.27]  0.000096 1.85] 1962751 2318.22 0.07
Reach - 83898 6 100-yr FW 7470.00 198.13 220.15 20756 22018] 0000147 236  7991.75 585.00 0.09
Reach-1 897781 Cuvert

Reach-1 896576 100-year 7470.00 197.85 211.04 20727 21127 0001629 537] 533404 172163 0.28
Reach-1 896576 100-yr FW 7470.00 197.85 212.04 207.27 21233]  0.0015% 562] 341895 585.00 0.28
Reach-1  |886946 100-year 7470.00 197.68 21005 210.10]  0.000812 393] 1347713 218121 0.20
Reach-1_ |88694.6 100-yr FW 7470.00 197,68 211.02 21111] 0000885 432] 555804 700.00 0.21
Reach-1 1882309 100-year 7470.00 197.20 209.76 205.12 209.82]  0.000480 318]  16884.50 2566.11 0.17
Reach-1  [88230.9 100-yr FW 7470.00 197.20 210.75 205.14 21082] 0000433 320] 624845 710.00 0.16
Reach-1  |88203.4 Bridge

Reach-1  |88175.9 100-year 7470.00 197.14 209.04 205.05 209.11]  0.000631 350] 1534280 25661.43 0.19
Reach-1  |88175.9 100-yr FW 7470.00 197.14 209.92 205.08 21001] 0000572 352] 570171 710.00 0,19
Reach-1  |878449 100-year 7470.00 196.44 208 48 20524 208.72] 0002121 6.72] 1493076 2480.34 0.35
Reach-1  |878449 100-yr FW 7470.00 196.44 20048 205.36 20068]  0.001454 597] 385615 565.00 0.30
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NCDWQ Stream Classiﬁcat_i_qg Form
Gpmlect Name: EQ w(’,{- l’\ River Basin: [U@,qu_ County: (L)a‘(z qunk‘Evaluator: lg ' W(Mfd é‘ m .(AJOOCI

DWi Pro joct Neargs Namsed Steam: Latitude: Signature: ﬁ/ Z
QP e Sk k. e 7). e ,
Date: /0/ [7?0 oy USGS QUAD: gdw( on Longitude: LocationDirections: (Y] 500 (SN de(_
*PLEASE NOTE If evaluator and landowner agree that the feature is a man-made ditch, then use of this form is not necessary.
Also, if in the best professional judg t of the evaluator, the feature is a man-made ditch audnoramodxﬁednammtham—!hls
rating system should not be used™

Primary Field Indicators: circls One Number Per Line)

I. Geomorphology Absent Weak Modgerate Strong
1) Is There A Riffle-Pool Sequence? 1
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 1 £S5
3) Are 8 1
4) Is The Channel Sinuous? 1
5) Is There An Active (Or Relic)
Floodplain Present?
6) Is The Chanpel Brajded?
7) Are Recent Alluvial Deposits Present?
8) Is There A Bankfull Bench Present?

Nis A Contmuous Bed & Bank Present?
NO. ed & Bank tchin, Score=0*)
10)Is A 2% Order Or Gmater Channel (As Indxcated

On Topo Map And/Or In Field) Present? Yes(3) No=0
PRIMARY GEOMORPHOLOGY INDICATOR POINTS:_[3.9

(12
[6)]
1
1

IO O IIC o@c =]

2
2

2

&)

1, 2
2

2

Qi

2

IL Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater

Flow/Discharge Present?” 1 @
PRIMARY HYDROLOGY INDICATOR POIMS X

1L Biology A%x_t_t W
1) Are Fibro esent In ambed?

2) Are Rooted Plants Present In Streambed?

3) Is Periphyton Present? 0
4) Are Bivalves Present?
PRIMARY BIOLOGY INDICATOR POINTS: ! s O

k Moderate Strong

ea
2
2
1
1

Secondary Field Indicators: cicie one Mumber Per Liney

L Geomogghologv Absent Weak Moderate Strong
d Cut t In Channel? ;Oj 5 1 1.5

2)1s There A Grade Control PoiatIn Channel? 0" 63) 1 L3
3) Does Topography Indicate A
Natural Drainage Way? 1 as)
SECONDARY GEOMORPHOLOGYINDICATOR POINTS: J:LO_ ~
1L Hydrology Absent Weak Moderate Strong
1) Is This Year's (Or Last’s) Leaflitter

od? £s) ] s 0
2) Is Sediment On Plants (Or Debris) Present? i (3) 1 L5
3) Are Wrack Lines Present? 0 ) 1 L5
4) Is Water In Channel And>48 His. Since 0 5 1 @
5) Is Thcm Watcr In Channcl Durmg Dry 0 .5 1 @
Conditions Or In Growing Season)? -
6) Are Hydric Soils Present In Sides Of Channel (Or In Headcut)? Yes#1.5) No=0
SECONDARY HYDROLOGY INDICATOR POINTS: _1,0) ~
I11. Biology Absent Weak Moderate Stﬁg
1) Are Fish Present? 0 5 1 [{
2) Are Amphibians Present? 0 5 1 &)
3) Are AquaticTurtles 17 0 5 [€)) I3
4) Are Crayfish Present? 0 5 T @5)
5) Are Macrobenthos Present? 0 5 1 3
6) Arc Iron Oxidizing Bacteria/Fungus Present? 0 5 1 )
7) Is Filamentous Algae Present? 0 .5 1 1.3
8) Arc Wetland Plants In Streambed? SAV Mostly OBL  Mostly FACW Moady FAC Mos‘ﬂyfACU Mostly UPL
(* NOTE: If Total Absence Of All Plants In Streambed 2 1 15

As Noted Above Skip This Step UNLESS SAV Present®).
SECONDARY BIOLOGY INDICATOR POINTS: l( )

TOTAL POINTS (Primary + SecondaryY5 | Sx1f Greater Than Or Equal To 19 Points The Stream Is At Least Intermittent)
pe/\zfnﬂfﬁd S'\W&m




NCDWQ Stream Classification Form
Project Name: ver Basin: USL. un wakc d
Oreek. ) mc e&* River Basin: € County:

Evaluator: S. GIO.Y ri OCL

“F,‘ra n k,‘ 1, ¥
DWQ Pro;ect Number: est Nam% Stream @ ’C_ Latitude: Signature:
Date: | )QI 04 USGS QUAD: Zehulond  Longitude: Location/Directions: [9¢ @ mrdwm Qrecle.

*PLEASE NOTE: If evaluator and landowner agree that the feature is a man-made ditch, then use of this form is not necessary.
Also, if in the best professional judgement of the evaluator, the feature is a man-made ditch and not a modified natural stream—this
rating system should not be used™

Primary Field Indicators: il one Nunber Per Line)

I. Geomorphology Absent Weak Moderate Str
1) Is There A Riffle-Pool Sequence? 0 1 2
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 0 1
3) Are Natura] Levees Present? @ 1
4) Is The Channel Sinuous? 0
5) Is There An Active (Or Relic)
Floodplam Present?
6) Is The Channel Braided?

7) Are Recent Alluvial Deposits Present?
8) Is There A Bankfull Bench Present?
9) Is A Continuous Bed & Bank Present?

(*NOTE: If Bed & Bank Caused By Ditching And WITHQUT Sinuosity Then Score=0*)

10) Is A 2% Order Or Greater Channel (As Indicated
On Topo Map And/Or In Field) Present? Yesf3) No=0
PRIMARY GEOMORPHOLOGY INDICATOR POINTS:_Qd

—

R
o0 &0 B

I1. Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater .
Flow/Discharge Present? i 2 @
PRIMARY HYDROLOGY INDICATOR POIMS 3

II1. Biology Absent A
1} Are Fibrous Roots Present In Streambed?
2) Are Rooted Plants Present In Streambed? (3
3) Is Periphyton Present? ( c
4) Are Bivalves Present?
PRIMARY BIOLOGY INDICATOR POINTS: 3

k Moderate Strong

—--s—Nr\)g

D3 O formt it

Secondary Field Indicators: cCicie One Number Per Line)

1. Geomorphology Absent Weak Moderate Strong
1) 1s There A Head Cut Present In Channel? (®_ 5 1 L5
2)Is There A Grade Control Point In Channet? 0 5 6 1.5
3) Does Topography Indicate A

Natural Drainage Way? 1 m
SECONDARY GEOMORPHOLOGY INDICA TOR POINTS: 3 . f)

I1. Hydrelogy Absent Weak Moderate Strong
1) Is This Year’s (Or Last’s) Leaflitter

Present In Streambed? 15 (})
2) Is Sediment On Plants (Or Debris) Present?
3) Are Wrack Lines Present?

clole
)
-
-

5 1
3 : J 4bove Skip This Step And #5 Below™) @
5) Is There Water In Channel Dunng Dry 9 5 1 Qs)
Conditions Or In Growing Season)? P
6) Are Hydric Soils Present In Sides Of Channel (Or In Headcut)? Yes{1.5) No=0
SECONDARY HYDROLOGY INDICATOR POINTS: "] ~

4) Is Water In Channel And >48 Hrs. Since

II1. Biology AI()%:_lt Weak Moderate Strong
1) Are Fish Present? ' 1 L5
2) Are Amphibians Present? 0 ()] 15
3) Are AquaticTurtles Present? {0} 1

4) Are Crayfish Present? 0 8] 1.5
5) Are Macrobenthos Present? [a)) L5
6) Are Iron Oxidizing Bacteria/Fungus Present? 0 1 1.5

7) 1s Filamentous Algae Present? (0. 1 1.5

8) Are Wetland Plants In Streambed? SAV Mostly OBL.  Mostly FACW Mostly FAC  Mostly FACU  Mostly UPL
(* NOTE: If Total Absence Of All Plants In Streambed 2 1 75 .5 0 0

As Noted Above Skip This Step UNLESS SAV Present®).

SECONDARY BIOLOGY INDICATOR POINTS: 3

in [l [Ln Jon fon fon fin

-~
TOTAL POINTS (Primary + SeconM:%'S(lf Greater Than Or Equal To 19 Points The Stream Is At Least Intermittent)

/Oercn neal S’?’Camﬁ




NCDWOQ Stream Classification Form

. . Wake 4 aluator: S . weriock
a Pro meécgv\ weﬁamd River Basin: MCU&.; Comwt‘t)gnki”‘\) Evaluator: S .Gﬁ.\' ]
DW Project N N Named Stregm: Latitude: Signature:
Q ject Number: rc)g\rzcé m ‘ne%k atitude: gnature ‘C
Date: i }&‘Jl OL‘ USGS QUAD: 26‘0 Q‘OY\) Longitude: Location/Directions: (A)OLC QY'CC

*PLEASE NOTE: If evaluator and landowner agree that the feature is a man-made ditch, then use of this form is not necessary.
Also, if in the best professional judgement of the evaluator, the feature is a man-made ditch and not a modified natural stream—ihis

rating system should not be used™
Primary Field Indicators: «ivie one Number Per Ling)

I. Geomorphology Weak Moderate Strong

>

=
S
¥

1) Is There A Riffle-Pool Sequence? 2 3
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 1) 1 2 (3)
3) Are Natural Levees Present? (9 1 2 3
4) Is The Channel Sinuous? {0) 1 2 3
5) Is There An Active (Or Relic) ‘
Floodplain Present? 0 1 (% 3
6) Is The Channel Braided? Q 1 3
T) Are Recent Alluvial Deposits Present? 0 1 2) 3
8) Is There A Bankfull Bench Present? ()] 1 2 3
9) Is A Continuous Bed & Bank Present? 0 1 2 @
(*NQTE: If Bed & Bank Caused By Ditching And WITHOUT Sinuosity Then Score=0*)
10) Is A 2*® Order Or Greater Channel (As Indicated

On Topo Map And/Or In Field) Present? Yes=3 Nef®)
PRIMARY GEOMORPHOLOGY INDICATOR POINTS:_{2.
IL. Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater
Flow/Discharge Present? 1 2 6)
PRIMARY HYDROLOGY INDICATOR POIN?S _3_
1. Biology Absent Weak Moderate Strong
1) Are Fibrous Roots Present In Streambed? 3 1 0
2) Are Rooted Plants Present In Streambed? 3 Q) 1 0
3) Is Periphyton Present? %}) 1 2 3
4) Are Bivalves Present? 1 2 3
PRIMARY BIOLOGY INDICATOR POINTS: H
Secondary Field Indicators: civie one Mumber Per Line)
1. Geomorpholoegy A%l_xt_ Weak Moderate Strong
1) Is There A Head Cut Present In Channel? { . 1 | ]
2) Is There A Grade Control Point In Channel? ()} K] 1 1.5
3) Does Topography Indicate A
Natural Drainage Way? @) 1 LS
SECONDARY GEOMORPHOLOGY INDICAT OR POINTS: __Q_S
I1. Hydrology Absent Weak Moderate Strong
1) Is This Year’s (Or Last’s) Leaflitter
Present In Streambed? 6' ;) 1 5 A

2) Is Sediment On Plants (Or Debris) Present? 5 1 Q.9
3) Are Wrack Lines Present? ') 5 1 LS
4)1Is Water In Channe\ And >48 Hs. Since 0 5 1 [(®)

S N i #9 Al Skip This Step And #5 Below™) .
5) Is There Water In Channel Durmg Dry 0 5 G 1.5
Conditions Or In Growing Season)?
6) Are Hydric Soils Present In Sides Of Channel (Or In Headcut)? Yes{l.5) No=0
SECONDARY HYDROLOGY INDICATOR POINTS: l ~
I11. Biology Absent Weak Moderate Strong
1) Are Fish Present? 0 5 1 L5
2) Are Amphibians Present? 0 5 1 15
3) Are AquaticTurtles Present? [G) 5 1.5
4) Are Crayfish Present? 0 .5 1 L5
5) Are Macrobenthos Present? (o) 5 LS
6) Are Iron Oxidizing Bacteria/Fungus Present? (Q) 5 1 1.5
7)Is Filamentous Algae Prosent? (0) 5 1 L5
8) Are Wetland Plants In Streambed? SAV Mostly OBL.  Mostly FACW Mostly FAC  Mostly FACU  Mostly UPL
(* NOTE: If Total Absence Of All Plants In Streambed 2 1 75 5 0 0

As Noted Above Skip This Step UNLESS SAV Present*).

SECONDARY BIOLOGY INDICATOR POINTS: _ 3

TOTAL POINTS (Primary + SecondaryY-HS (If Greater Than Or Equal To 19 Points The Stream Is At Least Intermittens)

“Ttermitlent Sheam




NCDWQ Stream Classification Form

River Basji Ué&l/f)«t.. County: U)(}-‘CC, Evaluator:
r M %"M\ Signature: %aja/(ﬁ(o

Location/Directions: < /Y‘Cél’/‘l" 5“"[

mm\wm Ybu#ws. é\ (.Ud‘

. Wond 4 5. Medbw

DWQ Project Number: Nﬁr']mt Named Stream; Latitude:

,. oCCeotn
Date: JO &O oy UsGS QUAD: Zehadan  Longitude:
*PLEAS Ifevaluator and landowner agree that the feature is a man-made ditch, then use of this form is not necessary.
Also, xfintkcbat,n ofessional judg t of the evaluator, the feature is a man-made ditch and not a modified natural stream—this
rating system should not be used™

Primary Field Indicators: il one Mumber Per Line)

I. Geomorphology Absent Moderate

Strong

1) s There A Riffle-Pool Sequence? 0 1

2) Is The USDA Texture In Streambed
Different From Surrounding Terrain?

€

3) Are Natural Levees Present?

(=R ol o]
oS

4) Is The Channel Sinuous?

5) Is There An Active (Or Relic)

Floodplam Present?
raided?

6)1s The Changel Braided'
7) Are Recent Alluvial Deposits Present?
8) Is There A Bankfull Bench Present?

NNNQN (SNN o

(=R iR ) =) o]

1
1

[6)]

(6]
1

Score=0*)

9) Is A Continuous Bed & Bank Present?
NOTE: If Bed & Bank Caused By Ditchin, WITH S Th,

@}awm{@ 0 o fuw

10) Is A 2°° Order Or Greater Channel (As Indicated

On Topo Map And/Or In Field) Present? Yes=3 NofD)

A

PRIMARY GEOMORPHOLOGY INDICATOR POINTS:_| |

11. Hydrology Absent Weak Moderate

Strong

1) Is There A Groundwater
Flow/Discharge Present? - [4)

@ 2

"

PRIMARY HYDROLOGY INDICATOR POINTS:, l

1. Biology k Moderate

Strong

Absent W
1) Are Fibrous Roots Present In Streambed?

3) Is Periphyton Present? (0)

€a
&) 2
2) Are Rooted Plants Present In Streambed? ) 2
1
1

(SR SO P

4) Are Bivalves Present? m

U2 ) (O 1

PRIMARY BIOLOGY INDICATOR POINTS: [Q

Secondary Field Indicators: e one Mumber Per Line)

I. Geomorphology Absent Moderate

Strong

1) 1s There A Head Cut Prosont In Chamnel? [ 3

1.5

2)Is There A Grade Control Point In Chapnel? 0 K

L3

3) Does Topography Indicate A
Natural Drainage Way? .5 1

@)

SECONDARY GEOMORPHOLOGY INDICAT OR POINTS: a i)

I1. Hydrology

Strong

Absent Weak Moderate
1) Is This Year’s (Or Last’s) Leaflitter
€a) 7

___ Present In Streambed 5 [49] 5
2) Is Sediment On Plants (Or Debris) Present? (3)

1

Q .5 1
3) Are Wrack Lines Present? 0 5 (p

0 5 1

4) Is Watcr In Channel And >48 Hrs. Since

5)IsThcreWaterI.anmelDurngry 0 05 1
Conditions Or In Growing Season)?

Yes{1.5) No=0

p

6) Arc Hydric Soils Present In Sides Of Channel (Or In Headcut)?
SECONDARY HYDROLOGY INDICATOR POIM'sTiEJE

I11. Biology k Moderate

1) Are Fish Present?

2) Are Amphibians Present?

Absent W
) )
3) Are AquaticTurtles Present? ‘

b-'u-mug

0
4) Are Crayfish Present? {0

5) Are Macrobenthos Present? 0 6)

6) Are Iron Oxidizing Bacteria/Fungus Present? ()] 5

ARNAK.N

7) Is Filamentous Algae Present? (0} .5

8) Arc Wetland Plants In Streambed? SAV ~ MostlyOBL  Mostly FACW  Mostly FAC
(* NOTE: Jf Total Absence Of All Plants In Streambed 2 1 5 5
s Noted Above Skip This Siep UNLESS 54V Presens. (Y Seont

Mostly FACU Mostly UPL
0

SECONDARY BIOLOGY INDICATOR POINTS: é 0

TOTAL POINTS (Primary + Secondary = Qﬁ(ycmm Than Or Equal To 19 Points The Stream Is At Least Intermittent)

T rlermddent &



NCDWOQ Stream Classification Form ,
&{;ct Name: (V) OO River Basin: . N eanac. County: i&h%j . Bvatuator: 13, Wanvol d StoeMedle>
DWQ ProJect Numbc; wrm oy pecd] Nearmt( rqx:;é?sueam Latitude: Signature: 75“ i /a/.»/

Date: ¢ 0/ K0 / oY UsGs QuAD: Zebyfone  Longitude: Location/Directions: S a.

*PLEASE NOTE: If evaluator and landowner agree that the feature is a man-made ditch, then use of this form is not necessary.
Also, if in the best professional judgement of the evaluator, the feature is a man-made ditch and not a modified natural stream-—this

rating system showld not be used™
Primary Field Indicators: civcie One Number Per Line)

1. Geomorphology Absent Weak Moderate Stm7ng
1)} Is There A Riffle-Pool Sequence? 0 1 2

2) Is The USDA Texture In Streambed
Different From Surrounding Terrain?

3) Are Natural Levees Present?

4) Is The Channel Sinuous?

5) Is There An Active (Or Relic)

Floodplain Present?

6) Is The Channel Braided?

7) Are Recent Alluvial Deposits Present?

8) Is There A Bankfull Bench Present?

9) Is A Continuous Bed & Bank Present?

(*NOTE: }f Bed & Bank Caused By Ditching And WITHOUT Sinuosity Then Score=0*}

10) Is A 2°° Order Or Greater Channel (As Indicated .‘

On Topo Map And/Or In Ficld) Present? Yes=3 Noé(_))
PRIMARY GEOMORPHOLOGY INDICATOR POINTS: _&O_

2
@

D D S
[y
L )

1
1

oo o
N
N (N N

3

3
o
[€))]
3

3
G}
®

IL. Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater
6]

Flow/Discharge Present? [4] 1
PRIMARY HYDROLOGY INDICATOR POINTS:

I11. Biology Absent Weak Moderate Strong
1) Are Fibrous Roots Present In Streambed? 3 [é e%
2) Are Rooted Plants Present In Streambed? 3) i
3) Is Periphyton Present? 0 )
4) Are Bivalves Present? 0 @
PRIMARY BIOLOGY INDICATOR POINTS:_ "]

O e
a2 2 1O IO

Secondary Field Indicators: (ciwte One Number Per Line)

L. Geomorphelogy A%n_t Weak Moderate Strong
1) Is There A Head Cut Present In Channel? .5 1 L5
2} Is There A Grade Control Point In Channel? 0 €] 1 L5
3) Does Topography Indicate A

Natural Drainage Way? i (1.})
SECONDARY GEOMORPHOLOGY INDICA TOR POINTS: _w ~

I1. Hydrology Absent Weak Moderate Strong
1) Is This Year’s (Or Last’s) Leaflitter

Present In Streambed? Ls (D 5
2) Is Sediment On Plants (Or Debris) Present? 0 ol 6} LS
3) Are Wrack Lines Present? 0 5 (@) 13
4) Is Water ln Channel And >48 Hrs. Since 0 1

IS
L3

1 L5

5) Is Thcre Watcr In Channel Durmg Dry S 0 T
Conditions Or In Growing Scason)?

4

Mot

6) Are Hydric Soils Present In Sides Of Channel (Or In Headcut)? YesH{1.5
SECONDARY HYDROLOGY INDICATOR POINTS: hast

No=0

I11. Biology At;%nt Weak Moderate Strong
1) Are Fish Present? .

2) Are Amphibians ent?
3) Are AquaticTurtles Present? 0
4) Are Crayfish Present? (1]
5) Are Macrobenthos Present? Q
6) Are Iron Oxidizing Bacteria/Fungus Present? ()] .
71 Is Filamentous Algac Present? (o) -3
8) Are Wetland Plants In Streambed? SAV Mostly OBL,  Mostly FACW Mostly FAC Mostly FACU Mostly UPL

(* NOTE: If Total Absence Of All Plants In Streambed 2 1 75 5 0 0
As Noted dbove Skip This Step UNLESS SAV Present®). / l Lﬁm‘i‘

e

5
5
-
(6]
[©)
5

(€] 1.5
1

1

1

1

SECONDARY BIOLOGY INDICATOR POINTS: 3 ()

TOTAL POINTS (Primary + SeconMﬁ(lf Greater Than Or Equal To 19 Points The Stream Is At Least Intermittent)
Totarmitfent Shream




NCDWQ Stream Classification Form

Project Name: 110G S 'r\ ver Basin: MCUSC— Cou.nty U»kkk& d Evaluator: S, (qar iOQJC
ek Butter Loetla nARJ Franklirh
DWQ Project Number: (v;iarmt Named Sm@;'tc‘c— Latitude: Signature:

Date: | ' ) 8 l O L{ USGS QUAD: % (,\OU‘OY\ Longitude: Location/Directions: Sl‘ranm 5’3
*PLEASE NOTE: If evaluator and landowner agree that the feature is a man-made ditch, then use of this form is not necessary.
Also, if in the best professional judgement of the evaluator, the feature is a man-made ditch and not a modified natural stream—this

rating system should not be used™
Primary Field Indicators: civle one Nunber Per Line)

L._Geomorphology Absent Weak Moderate Strong
1) Is There A Riffle-Pool Sequence? 1) (‘21,) 2 3
2) Is The USDA Texture In Streambed

Different From Surrounding Terrain? 0 1 2 6
3) Are Natural Levees Present? @) 2 3
4) Is The Channel Sinugus? il () 2 3
5) Is There An Active (Or Relic) )
Floodplain Present? 1] (“S 2 3
6) Is The Channel Braided? C 2 3
7) Are Recent Alluvial Deposits Present? 0 2 3
8) Is There A Bankfull Bench Present? 0 1) 2 3
9 Is A Continuous Bed & Bank Present? @ 1 2 3
(*NOTE: [f Bed & Bank Caused By Ditching And WITHOUT Sinuosity Then Score=0%)
10) Is A 2°° Order Or Greater Channel (As Indicated

On Topo Map And/Or In Field) Present? Yes=3 o)
PRIMARY GEOMORPHOLOGY INDICATOR POINTS: &
11. Hydrology Absent Weak Moderate Strong
1) Is There A Groundwater
Flow/Discharge Present? i 2 @
PRIMARY HYDROLOGY INDICATOR POINTS ;5
111 Biology Absent Weak Moderate Strong
1) Are Fibrous Roots Present In Streambed? 3 2 0
2) Are Rooted Plants Present In Streambed? 3 2 ) 0
3)Is Periphyton Present? [6)) 1 2 3
4) Are Bivalves Present? @ 1 2 3
PRIMARY BIOLOGY INDICATOR POINTS: 2
Secondary Field Indicators: i one Number Per Line)
L. Geomorpholegy AI_?_c;)r_nt Weak Moderate Strong
1) Is There A Head Cut Present In Channel? 5 1 1.5
2)Is There A Grade Control Point In Channel? () 5 1 LS
3) Does Topography Indicate A i
Natural Drainage Way? (?\ 1 L5
SECONDARY GEOMORPHOLOGY INDICA TOR POINTS: (' ] 3
I1. Hydrology Absent Weak Moderate Strong
1) Is This Year’s (Or Last’s) Leaflitter
Present In Streambed? @ 1 3 [1]
2) [s Sediment On Plants (Or Debris) Present? hd 5 L5
3) Are Wrack Lines Present? 0 5 (€] L3
4)Is Water In Channel And >48 Hrs. Since 0 5 1 @
5) Is There Water In Channel During Dry 0 5 1 1.5
Conditions Or In Growing Season)? L
6) Are Hydric Soils Present In Sides Of Channel {Or In Headcut)? Yes{].5) No=0
SECONDARY HYDROLOGY INDICATOR POINTS: _5 ~
I11. Biology Absent Weak Moderate Streng
1) Arc Fish Present? (0) s ] LS
2) Arc Amphibians Present? 0 5 (1) L5
3) Are AquaticTurtles Present? () 5 1 15
4) Are Crayfish Present? T 5 (1) 15
5) Are Macrobenthos Present? 5 T 1.5
6) Are Iron Oxidizing Bacteria/Fungus Present? (o) .S 1 1.5
7)Is Filamentous Algac Present? {0) 5 1 L5
8) Are Wetland Plants In Streambed? SAV Mostly OBL.  Mostly FACW Mostly FAC  Mostly FACU  Mostly UPL
(* NOTE: Jf Total Absence Of All Plants In Streambed 2 1 75 5 0 0
As Noted Above Skip This Step UNLESS SAV Present™),
SECONDARY BIOLOGY INDICATOR POINTS: ;}
TOTAL POINTS (Primary + Secon  (If Greater Than Or Equal To 19 Points The Stream Is At Least Intermitten)

Toter miftent Shram
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Rain and Ground Water Gauge Data from September 27, 2004 to
October 27, 2004 at the Moccasin Creek Site, Wake and Franklin

Depth to Water Table
Date Precipitation Gauge 1 Gauge 2 Gauge 3
9/27/2004 0.37 0.43 -0.09 -7.6
9/28/2004 0.5 1.22 0.06 -6.04
9/29/2004 0 0.9 -0.04 -6.5
9/30/2004 0 0.49 -0.18 -7.28
10/1/2004 0.22 0.47 0.12 -7.5
10/2/2004 0 0.23 -0.04 -7.86
10/3/2004 0 -0.23 -0.46 -8.81
10/4/2004 0 0.12 -0.76 -7.86
10/5/2004 0.01 -0.61 -1.18 -8.83
10/6/2004 0 -0.46 -1.82 -8.99
10/7/2004 0 -1.22 -2.51 -11.63
10/8/2004 0 -0.74 -3.02 -11.37
10/9/2004 0 -0.53 -2.86 -10.94
10/10/2004 0 -0.64 -3.86 -10.64
10/11/2004 0 -1.41 -4.59 -12.04
10/12/2004 0 -1.29 -4.3 -11.31
10/13/2004 2.34 3.04 2.17 4.22
10/14/2004 0 2.13 0.03 -1.67
10/15/2004 0.14 0.76 0.2 -5.47
10/16/2004 0 0.17 -0.18 -7.14
10/17/2004 0 -0.18 -0.51 -8.29
10/18/2004 0 -0.23 -0.53 -8.46
10/19/2004 0 -0.09 -0.5 -8.71
10/20/2004 0 -0.21 -0.61 -9.21
10/21/2004 0 0.02 -0.63 -8.65
10/22/2004 0 0.01 -0.91 -8.9
10/23/2004 0 0.35 -0.76 -8.32
10/24/2004 0.06 0.45 -0.31 -8.77
10/25/2004 0.01 0.41 -0.34 -9.03
10/26/2004 0 0.2 -0.66 -9.35
10/27/2004 0 0.06 -0.72 -9.78
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~ PH. 919-7156-0478

RALEIGH, NORTH CAROLINA 27608

ALl SEDIMEN le AND ERCSICN TROLS
TO BE BULT YO STATE OF NORTH CMGJNA STANDARDS,

Al DISTUROED AREAS TO B SEEDED YO SPECFICATIONS

UNLESS OTHERWMSE NOTED.

AL AREAS ZHOWN QUTSIDE THE DISTURBIANCE LT

TUR!UANNWRNATURN.W NO WORK Wil
mmmzv&wmrum;nm

ON THE PLANE,

FLOOD HAZARD ZONES £34ST ON THIS PROJECT ACCOROWNG
TQ FEMA FLOOD WAY MAP. SEZE OVERALL PLAN
FUR LOCATION,

CONTRACTOR SHALL VERIFY ALL DIMENEONS IN FIELD. ANY

CONTRACTOR SHALL VERFY LOCATIONS AN|
ELEVATIONS OF ALL EXISTIRQ UTUTIES, (UTWITES ONLY
ANTIGPATED N HIGHWAY 39 - ROW)

SN Ol

COSYSTEM ENHANCENENT PROGRAN

TRE coumm BHALL BE mm
FOR MANTENARCE OF ALL EROSION CONTROL
NEASURES ODURING CONSTRUGTION.
CONTRAGTOR IS RESBONSIBLE FOR HAVING
AL UTRITIES LOCATED 48 HOURS PRIOR
0 WZA‘IRN ON 3T,
BASE TORGCRAPHIC INFOINATION GENEHATED FROM NCDOT
20" CONTOURS.

BASE PLANIMETRIC INFORMATION FROM WAKE COUNTY GIS

" INFGRMATION,

PROPERTY UNE FROM SURVEY BY ROBERY €. VALLIANS
{11-28-1907).

sua\evsorau TING ACCESS. ROAD BY JMMY BARSOUR
SURVEYING. 2 JS.SECONDSY.SMIWNC.!S
{919)-950-8642. TWO EBENCHUARKS SET BY QARBOUR SURVEYING
Aswommmmzevmmumw
FEMA FLOODWAY & FLOODPLAM FOR BEAVERDAM & MOCCASR
CHEEKS FROM NG FLOOD NAPPING PROGRAM WIB SITE
SHAPE FLES DATED AUG. 2004
83 UNDEFINAILE MORTH OF ROADWAY DUE TO HIGH WATER.

WOLF CPEEK NAMED FROM PREVOUS LAND OYVANER,
LOCATION NOT FOUND OM ANY RECORUS.

WETLANDS LOCATED UY THE CATENA GROUP, INC.,
HLLSECROUGH, NC, SEPTEMBER 2004,

L. CONTRACTOR YO INSTALL ALL EROSICH COMTROL MEASURES AN
%mcﬂm PENCING AT SHOWN ON PLANS PRIOR YO BEGINNING

FORM LARGE CULVERTS ON MOCCASIN CREEX YO
NA%LE\B.UPS“&A&L

3. CONTRACTOR T WORK FROM EASTERN MOST st
%?mas THe ST RENOWND THE. OADGED el g
CULVERTE A8 WORK PROCEEDS.

A PLACE TERBORARY CULVEATS IN St

8. REMOVE QULVERT AND ROAD IN WETLANDS S2.

5 REPAR STREAM 81,

7. CONSTRUCT GITGH PLUIGS AS SHO ou PLANG,

T ASy CIANNEL LEAVE ot AT HEAD OF CHANNEL. STOCKPLE
SUTABLE SOKS TO REFAL GhaNeE, REMOYE HOADBED WATERIAL AND
ISPOSE OF N DESIGNATED SPOL AREAS CR OFF SITE.

9. sggsgolﬁ STREAM AND REMOVE PLUG DIVERTHG WATER 1O

10.PUNP WORK AREA TO REMOVE WATER AS PIPE AMD SONS ARE
AEMOWED, PLAP WATER 1O ST&E AREA AS DESIGNATED 8Y
ENGINEER AWAY FORM CHAMN

11 REMOVE PIPE AND UMSUITARLE ROAm SULS AND DI%POSE
OF PROPERLY.

{2RENCVE EARTH TO RECONSTRUCTED TYRICAL CHANKEL DIMENSIONS
AND STABRIZE CHANNEL.

§3. QUT SO0 MATS OR SELECTED ON SITE VEGETAWMMWTFED
ENGIRETR ANO PLACE ON TOP OF RECONSTRUC

CN PLAN OR BY
BANK A3 SHOYMN ON THE TYPICAL CHANNEL SECTIONS FOR
WOUF CREEK AND 3TREAM S3.

14, RE-RELEASE WATER THROUGH RECCHSTRUCTED STABLE CHANMNEL.
18 OGNSTRUCY QLAY PLUIG IN BYPASS CHANNEL. AMD BACK FiLL CHAMGEL
ITOCK PRED SUITABLE SOILS.

m.m TWMM\MN&&W\“MWW
MOWES WESY THROUGH T §

7. MMWMTA&EWNWNMWWSWNHM&
SHEET 3, ROAD FILL PLAN AM| PEGF\LEWA!WWW
STREAM RESTORATION DETAL suezrs 45 &8

18. SEED AND STARIUIZE ALL WISTURSED AREAS

19, PLANT AND MULCH VEGETATION AS SHOWN ON PLANTING PLAN.

SHEET SCHEDULE

¢

&
ot Ef'*'\\
mmﬂ"“

PROJECT RESTORATION/ENHANCEMENT
AND PRESERVATION

1. TULE SHEET
2. QVERALL SITE PLAN
3. ROADFILL REMOVAL PLAN & PROFILE
4, STREAM RESTORATION CULVERTS §#1 & #4
5. STREAM RESTORATION CULVERTS #2 & #3
6. STREAM RESTORATION CULVERTS St & S2
7. PLANTING PLAN
8. DETALS
SITH DAYA TRME
MRCA: APPROX, B4 ACRES
WAKE COUNTY: 18,98 ACRES
FRAMUN COUNTY: 87 ACRES
PN NO. WAKE COUNTY - 2718-82-1807
FRANKLEY COUNTY - 2718-72-8833
081404822518
OEED BOGKk: WAKE CO, 10809, FRANKLN CO, 783
PAGE NUMBER: WAKE CC. 1568, FRANKUN CO. 503
UEED OATE: NAY 8, 2004
TONIG:
HARE CO. o
FRANKLIN CQ. R-40
awen AR Zamh s

131 MAL SERVCE CENTER
RALEIGH, RC  27899-13

PROPERTY PHYSICAL ADDRESS: 2412 NC 30 HICHWAY
TEBULON, NC 27387

PROJECT SPONSORED BY: RC ECOSYSTEM MWY PROGRAM
PARIER UNCOLN BUILDI

‘W %&. N'IE 1H-103
1971504
T mORT ST ASIRRISTATN
DISTURBED  AREA L1 AG

v ey~ WETLAND LINE

10 FT. CONTOUR

TREE LINE
STREAM BUFFER UNE

L STREAM IDENTIFICATION

1* OR 2' FT. CONTOURS AS NOTED

OO SANDBAD DIVERSION
e ¥ SILT FENCE
o 1 e 0 e TREE PROTECTION FENCING
MPORARY GRA
[ ] SRR SRance
@ VEGETATION HARVEST AREAS
* DITCH PLUG

TPE AREA DISTANCE
(ACRES) | - (FEET)
WETLAND ENHANCEMENT 5.30 N/A
WETLAND RESTORATION .42 N/A
WETLAND PRESERVATION 39.87 N/A
STREAM RESTORATION N/A 180

STREAM BUFFER RESTORATION

3.72

N/A

[STREAM BUFFER PRESERYATION

14,4

N/A

WETLAND INVESTIGATION & DESIGN BY:

THE CATENA GROUP INC.
410~B MILLSTONE DRIVE
HILLSBORO, NC 27278
PH: 919-732-1300
FAX: 919-732-1303

MOCCASIN CREEK

TITLE SHEET
PRELIMINARY NOT FOR CONSTRUCTION

Gare: 11104
REVISIONS:

PROJECT KA,
MGCCASING CREEK

DG NANE:
S—gover
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SCALE IN FEET
1*n3¢’

NOTES:

1. CONTRACTOR TO STAY WITHIN LIMITS OF CONSTRUCTION WITH EQUIPMENT AND CONSTRUCTION
ORERATIONS, AREA QUTSIDE THE LIMITS OF CONSTRUCTION SHALL NOT BE DISTURBED,

2. CONTRACTOR SHALL CHECK ALL GRADES AND FINAL DIMENSIONS ON THE CROUND AND
REPORT ANY DISCREPANCIES TO THE ENGINEER,

3. CONTRACTOR YO DISPOSE OF ALL SCILS AND STONE IN SPOIL AREA OR HAUL OFF SITE. NO
WASTE MATERIALS ARE TO BE PLACED IN THE FLOODWAY OR FLOOGPLAIN OF MCCCASIN CRERX,

. ALL REMOVED CORRUGATED METAL PIPES TO BE DISPOSED OF IN A LICENSED LANDFILL.
CONTRACTOR TO STABILIZE THE SITE AS THE WORK PROCEEDS FROM EAST TO WEST,

. PROTECT ANY SPOIL AREAS WITH SILT FENCE WHERE TOPO ADJACENT TO STCCK PILE DRAINS
TOWARDS STREAMS,

THE EXISTING ROADWAY SHOULD NOT BE GRADED TO A UNIFORM ELEVATION. THE FINAL SURFACE
SHALL BE RIPPED OR OISKED TO CREATE MICRO=~TOPOGRAPHY.

8, CONTRACTOR YO MINIMIZE DISTURSANCE WATH EQUIPMENT IN WETLAND AND STREAM BUFFER ZONES
UNLESS OTHERWISE DIRECTED 8Y ENGINEER,

9. NO CONSTRUCTION EQUIPMENT, AGTIVTIES, OR STORAGE OF MATERIALS ARE ALLOWED WATHIN
ORIP LINE OF EXISTING TREES BEYCND ANY LIMITS OF CLEARING.

. CONTRACTOR IS RESPONSIBLE FOR STAKING OF PROPOSED GRADES AND AS-BUILT SURVEYS, ALL
GRADES SHALL BE REVIEWED AND APPROVED BY ENGINEER PRICR TO EXCAVATION WORK, THE
GRADING PLAN IS AVAILABLE ELECTRONICALLY TO THE CONTRACTCR AND HIS SURVEYOR,

11. CONTRACTOR TO REPAIR ACCESS ROAD FOR EQUIPMENT ACCESS TO THE SITE AS NECESSARY.
ROAD REPAIR AREAS SHOWN ARE APPROXIMATE,

CONTRACTOR TO REMOVE 2 £XISTING WOODEN POST AT SITE ENTRANCE IF NEEDED DURING
CONSTRUCTION.

CONTRACTOR TO REMOVE AND REINSTALL WOODEN POST AND METAL GATE AS NEEDED FOR
CONSTRUCTION,

14, PLAN SHEET 3 CONTOURS 1' INTERVALS.
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MOCCASIN CREEK
ROADFILL REMOVAL PLAN & PROFILE
PRELIMINARY NOT FOR CONSTRUCTION
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TYPICAL RESTORATION SECTION A-A
SCALE: T7es
NOTES: LEGEND
1. CONTRACTOR TO PUMP OUT WORK AREA AND DISCHARGE PUMPED WATER 7O STABLE AREA ————
AS APPROVED BY THE ENGINEER.

2. CUT BYPASS CHANNEL PRIOR TO PIPE REMOVAL,

3. CONTRACTOR TO REMOVE PIPE, CONSTRUCT CHANNEL, AND STABILIZE PRICR TO REMOVAL
OF SANDBAGS AND RE-RELEASE OF WATER INTO NEWLY CONSTRUCTED GHANNEL

4. CONTRACTOR TO REMOVE ROAD FiLL SCILS AND CULVERTS AS SPECIFIED ON PLANS.
CULVERTS TO BE DISPOSED OF PROPERLY AT A UCENSED LANCFRL.

5. ALL SOILS TO SE REMOVED FROM SITE OR PLACED ONLY IN DESIGNATED WASTE AREAS
AS DESIGNATED ON PLANS, NO WASTE SOLS WILL BE ALLOWED TO BE PLACED IN THE
FLOCOWAY OR FLOOOPLAIN OF MOCCASIN OR BEAVERDAM CREEKS.

6. EROSION CONTROL MATTING YO BE STAKED WTH FCO STAKES OR APPROVED EQUAL AS
RECOMMENDED BY MANUFACTURER OR SPECIED IN THE CONTRACT SPECIFICATIONS.
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HOIES:,

1. CONTRACTOR TO PUMP QUT WORK AREA AND DISCHARGE PUMPED
WATER TO STABLE AREA AS APPROVED BY THE ENGINEER,

2. CUT BYPASS CHANNEL PRIOR TO PIPE REMOVAL.
3. CONTRACTOR TO REMOVE PIPE, CONSTRUCT CHANNEL, AND STABILIZE

PRIOR TQ REMOVAL OF

SANDBAGS AND RE-RELEASE OF WATER INTO

NEWLY CONSTRUCTED CHANNEL,

4. CONTRACTOR 7O REMOVE ROAD FUL SOILS AND CULVERTS AS SPECIRED
OoN PFL‘ALTS. CULVERTS TO BE DISPOSED OF PROPERLY AT A LICENSED

5. AUL SOLS TO BE REMOVED FROM SITE OR PLACED ONLY N WASTE AREAS
AS DESIGNATED CN PLANS, NO WASTE SOLS WILL BE ALLOWED TO BE PLACED
IN THE FLOCOWAY CR FLODOPLAIN OF MOCCASIN OF BEAVERDAM CREEKS.

&, EROSION CONTROL MATTING TO BE STAKED WITH ECO STAKES OR APPROVED
EQUAL AS RECOMMENDED BY MANUFACTURER OR SPECIFIED IN THE GONTRACT

SPECIFICATIONS.

7. SLED AL OISTURBED AREAS AND CLAY PLUGS PER SPECHICATIONS.

8. INSTALL EROSION CONTROL MATTING & PLANT STREAM BANK AND BUFFER
VEGETATION TO STABIUZE SITE,

9. ONE FOOT CONTOURS THIS PLAN SHEET,

STREAMBANK PLANTING =
Y 0.6 SEE PLANTING
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GENERAL NQTES S1 % 82
1. CONTRACTOR TO PUMP AROUND WORK AREA ANO DISCHARGE PUMPED WATER TG STABLE
AREA AS ARPROVED DY THE ENGINEER,
2. CONTRACTOR 1O REMOVE ROAD FILL SOLS AND CULVERTS AS SPECIFIED ON PLANS. C—
EROSION CONTROL NATTING CULVERTS TO BE DISPOSED OF PROPERLY AT A LICENSED LANGAILL. i D . T e
PROPOSED RILL 3. ALL SOLS TO BE REMOVED FROM SITE OR PLACED ONLY IN DESIGNATED WASTE AREAS % T
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4, EROSION CONTROL MATTING TO BE STAKED WTH ECO STAKES OR APPROVED EQUAL AS 2 ot 4 TS
RECOMMENDED BY MANUFACTURER OR SPECIFIED IN THE CONTRACT SPECIICATIONS. T
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\ - - 2. THE SPACING OF THE PLANTS SHALL BE 3' ON CENTER FOR SMALL PLANTS, @ =
= 3 WETLAND FORBES, AND ON STREAM BANK ZONE 3. FOR TREES AND SHRUBS SPACING
\ SHALL BE &' ALONG ROWS WITH 10' ROW SPAGING FOR TREES AND SHAUBS. PLANTING
: : DENSITY (5 TO BE 726 PLANTS/ACRE, PLANTS WILL BE KEPT SHADED AND WELL
. 4 WATERED TO MAINTAIN HEALTHY, VIGOROUS CONDITION PRIOR TO PLANTING.
7l £/ . 3. PERMANENT SEED MIX DESCRIBED IN THE SPECIFICATIONS. SPECIAL RIPARIAN AND
100 Y& FUoo0PLAN~ a2 AVAY g WETLAND MiX REQUIRES ADVANCE PRE-OROER AND SHPMENT, g,
» ¥ N 3
; " ' 4. PRIGR TO THE INSTALLATION OF PLANT MATERIAL, THE CONTRACTOR SHALL f"&“ 94
AN & N . ACCURATELY LOCATE ALL EXISTING UNDERGROUND UTIUTIES. THE CONTRACTOR 3 i
. SHALL BAMEDIATELY NOTIFY THE ENGINEER OF ANY CONFLICT WITH UTILITIES &) v
. . PRIOR TO PLANTING. 3 H
N
. ) B. THE CONTRACTOR SHALL COORDINATE HIS WORK WITH ALL OTHER TRADES ON THE %@ «:;3
e SITE, ANY PLANTING AREAS DISTURBED AS A RESULT OF GONSTRUCTION ACTIMTY SN
bt ™y SHALL BE REPAIRED/REPLACED BY THE LANDSCAPE CONTRACTOR AT NO T A
| \ ADDITIONAL EXPENSE TO THE OWNER, H
? v 8. ALL PLANT MATERIAL SHALL CONFORM TO OR EXCEED THE AMERICAM STANDARD
| FOR NURSERY STOCK (LATEST EDITION) AS PUBLISHED BY THE AMERICAN ASSOCIATION
s N OF NURSERYMEN.
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| SUKMARY OF PLANT GUANTITIES
ntity iGecus / Specie Conmon Nary Sizg rks

Plantng Zore | - Vetland Aree (-512 acres)
1260 oo dstchun —— [Pald Cypress & - 42 [Seedings

1000 _INyssa sylvatica vor biftg8samp Black Gun  18° - 42 lSeedlggg

0 uergus michayxi wanp Chestout Ookif® - 42° ISeedings

800 {Quercus iyrata Uvercup flok 18’ - 42' {Seedlngs
Pt

thg Zone 2 - Wetlond Ares (0.6 acres)

N/F
WLLIAMS NELL § E TAL
DB. 1643 PG. 225

. River Brch 18’ - 42' ISeedings

\ Green Ash E' - 42° [Seedl

: ISycamore 187 - 42* 1Seedlings
cus phellos o Dok 18’ ~ 42' 1Seedlngs

PLANTING PLAN

iPlanting Zooe 3 - Strean Buffer (-336 acres)
00 _iCephalanthus occidentaligButton Bush - o4 iSeedl
300 __jAlwsg serrulate Hazel Alder 18° - 24" {Seedings

00 _ jQuercus lyrato Qvercup Oak 18° -~ 42’
900 [Taxodun distichun Bald 53 18’ - 42" {Seed!
Seedlings
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BMOCCASIN CREEK

Nyssa sylvatica var hift L " P - 42'
Planting Zore 3 - Strean Bonk §1 .
iw—wmn it Possomhay Viburman [12°-24° Plant Plugs
4 ISambucus conadensis Elderberry 1224’ Plant Plgs
5 JAlus serrulata Hazel Alder 2/-24" Plant Plugs |

Planting Zone 3 - Strean Bank

Virpuroun nudun Possonhan_Viburnun 1224
apbucus canadensis Elderberry g4
Alous serrulate Haze! Alder 180-24*
Zore 3 - S X DATE! 11-16~04
Possomhaw Viburoun [127-24° ed Plant Plugs T ———
2'-24° ed Plant Plugs
Bt 2'-24* Plant Plugs
ﬁuntgg Jong 3 - Stream Bank &Fgugh Cregh
130 Mirburoun udun P ¥ i 12024 Plant Plugs
130 fAlus serrulata Hazel Alder 12°-24° Plant Plugs
alix_nigra Black Wilgw 118%-24* Plant Pluas PROJECT HANE: )
m}n Bank WOLF Creek | NCCCASIN CREEK
. { oAy -24* Plant P(!m WG NANE: ]
11 |Sambucus coradensis 127-24" Plant Plugs S-planting —plan
\ 5 ISalix niora [Black Vitow 1224 Plant Plugs o N
* Stream bonk plantings may be ?Iacod on the top of the stream bank SHEET NO.
for small streams (1ft to 1.5ft In depth) as determined by the Landscape

Architect during plonting operations, Live stokes may be substituted for
rooted plant plugs as approved by the Engineer or Landscape Architect.

150 130
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ECOSYSTEM ENHANCEMENT PROGRAM

PARKER LINCON BULLDING
2728 CAPITAL BLVD., SUITE 1H-103

~ PH. 919-~715-0476

BALEIGH, NORTH CAROLINA 27606
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