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EXECUTIVE SUMMARY

This detailed restoration plan describes the Terrible Creek Buffer Restoration Site (Site) and is
designed specifically to assist in fulfilling North Carolina Ecosystem Enhancement Program (EEP)
restoration goals. The Site is located approximately 1 mile northeast of Willow Springs and 4 miles
northeast of Fuquay-Varina, in Wake County. This portion of Wake County is located within Neuse
River Basin Cataloging Unit 03020201120010.

This document details riparian buffer restoration procedures on the approximately 47.84-acre Site, which
will result in a total of approximately 45.6 acres of riparian buffer restoration.

Site drainage features provide water quality function to an approximately 13.0-square mile watershed.
The Site is located within a North Carolina Wetlands Restoration Program (NCWRP) targeted local
watershed; however, Site streams and the receiving stream (Middle Creek) have not been placed on the
state’s 303(d) list by the North Carolina Division of Water Quality (NCDWQ). Terrible Creek has a Best
Usage Classification of C, NSW (Nutrient Sensitive Waters) and supports its designated uses.

Site land use consists primarily of livestock pasture; however, cattle have been removed from the
property. Terrible Creek is characterized by eroding stream banks and contains a riparian buffer
dominated by fescue as well as other herbaceous vegetation. Residential development is currently under
construction north of the Site and will continue to expand exacerbating runoff into the Site. Based on
preliminary analyses, the Site appears best suited for removal of the existing fescue and restoration of a
natural wooded riparian buffer in floodplains adjacent to Site streams.

Site reforestation, consisting of Piedmont/Mountain Levee Forest and Piedmont/Mountain Bottomland
Forest communities, has been proposed within the Site. The primary goals of this buffer restoration
project focus on reforestation of the floodplain with native species to 1) improve water quality; 2)
enhance flood attenuation; 3) reduce sedimentation/siltation; 4) increase channel bank stability; 5) filter
and reduce pollutants prior to entering Terrible Creek; 6) serve as a wildlife corridor by providing
connectivity to forested areas adjacent to the Site; 7) provide increased habitat for aquatic and terrestrial
wildlife; 8) increase organic matter, carbon export, and woody debris in the stream corridor; 9) restore
shade to Site open waters; and 10) enhance characteristic macroinvertebrate species populations in the
channel.

In addition, this will serve as a pilot project for outer bend treatments. The erosion status of each outer
bend on Terrible Creek within the Site was evaluated and ranked on a qualitative scale. Three outer bend
treatments consisting of 1) erosion control matting and livestakes, 2) brush mattresses, and 3) do nothing
will be incorporated on bends throughout the Site in order to monitor the progression of each outer bend
and compare treatments through the monitoring period.

A Monitoring Plan has been prepared that entails a detailed analysis of Site vegetation; success of the
project will be based on criteria outlined in this document.
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TERRIBLE CREEK
DETAILED BUFFER RESTORATION PLAN

1.0 INTRODUCTION

The North Carolina Ecosystem Enhancement Program (EEP) is currently developing detailed buffer
restoration plans at the Terrible Creek Buffer Restoration Site (Site) located approximately 1 mile
northeast of Willow Spring and 4 miles northeast of Fuquay-Varina, in Wake County (Figure 1, Appendix
A). The Site is located in United States Geological Survey (USGS) Hydrologic Unit (HU)
03020201120010 (North Carolina Division of Water Quality [NCDWQ] Subbasin 03-04-03) of the Neuse
River Basin and will service the USGS 8-digit HU 03020201 (Figure 2, Appendix A) (USGS 1974).

The primary goals of this buffer restoration project focus on reforestation of the entire 47.84-acre Site
with native species to 1) improve water quality; 2) enhance flood attenuation; 3) reduce
sedimentation/siltation; 4) increase channel bank stability; 5) filter and reduce pollutants prior to entering
Terrible Creek; 6) serve as a wildlife corridor by providing connectivity to forested areas adjacent to the
Site; 7) provide increased habitat for aquatic and terrestrial wildlife; 8) increase organic matter, carbon
export, and woody debris in the stream corridor; 9) restore shade to Site open waters; and 10) enhance
characteristic macroinvertebrate species populations in the channel.

The purpose of this plan is to outline a detailed restoration plan for buffer restoration activities. The
objectives of this project include the following.

o Classify on-Site streams as perennial, intermittent, or ephemeral.

o Identify jurisdictional wetlands within Site boundaries.

o Identify a suitable reference forest to model Site restoration attributes.

¢ Establish a baseline photographic record of each outer bend of Terrible Creek within the Site.

e Develop a detailed plan of buffer restoration activities within the approximately 47.84-acre
conservation easement boundary.

e [Dstablish success criteria and a method of monitoring the Site upon completion of restoration
construction.

Site restoration efforts will result in the following.
¢ Restore approximately 45.6 acres of riparian buffer within the Site.
e Reforest or supplemental plant approximately 45.6 acres of the Site with native forest vegetation.
o Install outer bend treatments on Terrible Creek.

The primary goals of this buffer restoration project focus on improving water quality, enhancing flood
attenuation, and restoring aquatic and riparian habitat and will be accomplished by:

¢ Removing nonpoint sources of pollution by providing a vegetative buffer adjacent to streams and
wetlands to treat surface runoff.

e Reducing sedimentation within on-Site and downstream receiving waters by a) reducing bank
erosion associated with vegetation maintenance and agricultural activities to Site streams, b)
filtering surface runoff from adjacent developments and reduce particulate matter deposition into
area waterways, and c) providing a forested vegetative buffer adjacent to Site streams and
wetlands.

Detailed Buffer Restoration Plan Ecosystem Enhancement Program page 1
Terrible Creek Buffer Restoration



e Promoting floodwater attenuation and improving stream stability by a) enhancing depressional
floodplain wetlands and the storage capacity for floodwaters within the Site and b) revegetating
Site floodplains to reduce floodwater velocities and increase frictional resistance on floodwaters
crossing Site floodplains.

e Providing wildlife habitat including a forested riparian corridor within a region of the state
increasingly dissected by residential land use.

This document represents a detailed restoration plan summarizing activities proposed within the Site. The
plan includes 1) descriptions of existing condition, 2) reference forest studies, 3) restoration plans, and 4)
Site monitoring and success criteria. Upon approval of this plan by EEP, activities will be implemented
as outlined. Proposed restoration activities may be modified due to constraints such as access issues or
other design considerations.

2.0 METHODS

Natural resource information was obtained from available sources including USGS 7.5-minute
topographic quadrangle (Angier, North Carolina), United States Fish and Wildlife Service (USFWS)
National Wetlands Inventory (NWI) mapping, Soil Conservation Service (SCS) soils mapping for Wake
County (USDA 1970), and recent Wake County aerial photography and shapefiles to evaluate existing
landscape, stream, and soil information prior to Site inspections.

Characteristic and target natural community patterns were classified according to Schafale and
Weakley’s, Classification of the Natural Communities of Novrth Carolina (1990).

Detailed field investigations were conducted in July 2006, including delineation of jurisdictional
wetlands, stream determinations, collection of soil samples, establishment of photographic records, and
mapping of on-Site resources. Hydrology, vegetation, and soil attributes were analyzed to determine the
status of jurisdictional wetlands. Jurisdictional wetlands locations were recorded using Global
Positioning System (GPS) technology with reported submeter accuracy. Recent aerial photography and
hydrology information obtained from the Wake County Geographic Information Systems (GIS)
Department, USGS 7.5-minute topographic quadrangle, and Wake County soil maps were used to make
determinations on hydrologic features and to map relevant environmental features.

3.0 EXISTING CONDITIONS

3.1 Physiography, Topography, and Land Use

The Terrible Creek Site is located approximately 1 mile northeast of Willow Springs and 4 miles
northeast of Fuquay-Varina, in Wake County (Figure 1, Appendix A). The Site is located in the Northern
Outer Piedmont ecoregion of North Carolina within USGS HU 03020201120010 (NCDWQ Subbasin 03-
04-03) of the Neuse River Basin and will service the USGS 8-digit HU 03020201 (Figure 2, Appendix A)
(USGS 1974). Regional physiography is characterized by dissected irregegular plains, low rounded hills
and ridges, and low to moderate gradient streams with mostly cobble, gravel, and sand substrate (Griffith
2002). This hydrophysiographic region is characterized by moderate rainfall with precipitation averaging
approximately 46.9 inches per year (USDA 1970).

The Site encompasses only the left bank of Terrible Creek, several unnamed tributaries to Terrible Creek,
floodplains, and jurisdictional wetlands. The Site drains an approximately 13.0-square mile watershed at
the Site outfall (Figure 3, Appendix A). The main tributary is a fourth-order or greater, bank-to-bank
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stream system, which has been impacted by vegetative clearing, hoof shear from cattle and horses, and
erosive flows.

The upstream drainage basin is characterized mainly by agricultural and forest land with interspersed low-
density residential development; impervious surfaces appear to account for less than 10 percent of the
drainage basin area (Figure 3, Appendix A). Residential development becomes more concentrated
southwest of the watershed in the City of Fuquay-Varina and northeast of the watershed in the City of
Raleigh. The Site was historically characterized by hardwood forest several decades ago; forest
vegetation was cleared and the property was converted to livestock pasture.  Livestock have been
removed from the Site, which is currently characterized by fallow pasture (Figure 4, Appendix A). The
Site contains an abundance of complex microtopography ranging to one foot in vertical symmetry across
the landscape most likely remnant from logging operations. A beaver dam is currently located near the
downstream end of the Site and has resulted in the mortality of mature hardwood trees in this area.
Several residential developments are currently being constructed immediately north/upslope of the Site.

3.2 Soils

Soils that occur within the Site, according to the Soil Survey of Wake County, North Carolina are depicted
in Figure 4 (Appendix A) and described in the following table (USDA 1970).

Table 1. USDA Soils Mapped within the Site

Soil Series ;{tiii:;: Family Description
This series consists of well-drained, moderatly permeable,
. . . gently sloping to strongly sloping soils found on side slopes
Appling Nonhydric Typic Hapludulis and rounded divides. Hard rock occurs at a depth of more
than 60 inches.
This series consists of somewhat poorly drained, moderately
Aeric slow permeable, nearly level to gently sloping soils on low
Augusta Class B Ochraguults stream terraces near large streams. Depth to the seasonal high
water table occurs at 1.5 feet. Hard rock occurs at a depth of
more than 60 inches.
This series consists of nearly level, somewhat poorly drained,
Aquic Fluventic moderately to moderately rapid permeable soils on
Chewacla Class B . .
Dystrochrepts floodplains. Depth to the seasonal high water table occurs at
1.5 feet. Hard rock occurs at a depth of more than 48 inches.
Flyventic This series consists of nearly level, poorly drained, moderately
Wehadkee Class A Haplaquepts/ to moderately rapid permeable soils on floodplains. The
and Bibb Typic seasonal high water table generally occurs at the soil surface.
Haplaguents Hard rock occurs at a depth of more than 36 inches.

* USDA 2005

Four soil samples were collected within the Site for analysis by the North Carolina Department of
Agriculture and Consumer Services (NCDA&CS) Agronomy Division to receive Site specific lime and
fertilizer recommendations in order to protect the environment by minimizing the use of fertilizers. Each
sample was collected following the protocol outlined by the NCDA&CS and recommendations are given
for the establishment of hardwood forest vegetation and the maintenance of hardwood forest vegetation.
The location of each soil sample is depicted on Figure 4 (Appendix A) and the full Soil Test Report can
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be found in Appendix B. The following table summarizes the results of the four soil samples based on
the results from NCDA&CS for the establishment of hardwood forest vegetation.

Table 2. NCDA&CS Soil Sample Results

Recommended Application for the Establishment of
Hardwood Forest Vegetation
Sample | pH P-1 K-1 Lime N P,0. K0
(tons/acre) | (pounds/acre) | (pounds/acre) | (pounds/acre)
1 6.2 12 11 0 0 40-60 70-90
2 6.7 7 11 0 0 50-70 70-90
3 54 29 17 0 0 10-30 60-80
4 5.9 8 18 0 0 50-70 60-80
P-1 = phosphorus index; K-1 = potassium index; N = nitrogen; P,0s = phosphate; K,0 = potash

The target pH for hardwood seedlings is 6.0 according to the NCDA&CS; Site pH’s range from 5.4 t0 6.7
and no recommendations for the application of lime were made. In addition, for the establishment of
hardwood trees no nitrogen application is recommended. However, phosphate and potash fertilizers were
recommended for hardwood establishment at rates of 10 to 70 pounds per acre and 60 to 90 pounds per
acre, respectively.

33 Plant Communities
Distribution and composition of plant communities reflect landscape-level variations in topography, soils,

hydrology, and past or present land use practices. The entire Site is composed of fallow pasture (Figure
4, Appendix A).

Fallow pastureland is currently dominated by fescue (Festuca sp.) planted for grazing and maintains little
vegetative diversity. Areas of the Site not dominated by fescue contain a variety of carly successional
wetland vegetation including soft rush (Juncus effusus), goldenrod (Solidago sp.), false nettle (Boehmeria
cylindrica), arrowleaf tearthumb (Polygonum sagittatum), Nepalese browntop (Microstegium vimineum),
jewelweed (Impatiens capensis), bedstraw (Galium sp.), ironweed (Vernonia novaboracensis), sedge
(Carex sp.), lizard’s tail (Saururus cernuus), blackberry (Rubus sp.), maypop (Passiflora edulis), and
Carolina horsenettle (Solanum carolinense).

A few scattered trees remain within the pasture and adjacent to the stream including sweetgum
(Liquidambar styraciflua), tulip poplar (Liriodendron tulipifera), red maple (Acer rubrum), cherrybark
oak (Quercus pagoda), American holly (llex opaca), river birch (Betula nigra), black willow (Salix
nigra), dogwood (Cornus amomum), sycamore (Platanus occidentalis), ironwood (Carpinus caroliniana),
and black gum (Nyssa sp.).

34 Watershed Hydrology

Hydrology within the Site is defined by the presence of surface water flows, groundwater migration into
open water conveyances, groundwater seepage onto floodplain surfaces, and, to a lesser extent,
precipitation. Surface water flows result primarily from upstream drainage basin catchment, discharge
into feeder tributaries, and surface water flows into and through the Site.

This region is considered characteristic of the Piedmont Physiographic Province and is characterized by
dissected irregegular plains, low rounded hills and ridges, and low to moderate gradient streams with
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mostly cobble, gravel, and sand substrate (Griffith 2002). This hydrophysiographic region is
characterized by moderate rainfall with precipitation averaging approximately 46.9 inches per year
(USDA 1970). The Site occurs within USGS 14-digit HU 03020201120010 (NCDWQ Subbasin 03-04-
03), a Targeted Local Watershed of the Neuse River Basin (Figure 2, Appendix A) (USGS 1974,
NCWRP 2003). However, Terrible Creek and its tributaries are not listed on the NCDWQ draft 2004 or
draft 2006 303(d) lists (NCDWQ 2004, 2006b).

The Site drainage area encompasses approximately 13.0 square miles at the downstream Site outfall
(Figure 3, Appendix A). The drainage area is characterized by agricultural land, forest, and low-density
residential development. Terrible Creek has been assigned Stream Index Number 27-43-15-8-(2) and a
Best Usage Classification of C NSW (NCDWQ 2006a).

3.5 Stream Classification

Unnamed tributaries to Terrible Creek within the Site depicted on the Wake County GIS Department
hydrology layer as intermittent and perennial were identified and classified in the field as perennial,
intermittent, or ephemeral based on the NCDWQ Stream Identification Form Version 3.1. The stream
classifications will aid in determining the Neuse River Riparian Buffer restoration acreage within the Site.
The NCDWQ forms and United States Army Corps of Engineers (USACE) Stream Quality Assessment
Worksheets are included in Appendix C. The approximate location that forms were completed for each
stream is depicted on Figure 4 (Appendix A). The following table summarizes information for each
stream. Fish were present in many of the stream reaches.

Table 3. Stream Classifications

Depicted on | Depicted on | NCDWQ Form USACE Form

Stream . Status
Topo Soil Survey Score Score

A no no 30.75 54 perennial
B no no 34.75 63 perennial
C yes yes 30 35 perennial
D no no 33.25 58 perennial
E no no 35.25 59 perennial
F no yes 39.25 61 perennial
G no no 23.75 46 intermittent
H no no 29.75 52 intermittent
1 yes yes 34 45 perennial
J no no 27.75 49 intermittent
K no no 38.5 53 perennial
3.6 Jurisdictional Wetlands

Jurisdictional wetlands within the Site were delineated in the field following guidelines set forth in the
Corps of Engineers Wetlands Delineation Manual and located using GPS technology with reported
submeter accuracy during July 2006 (Environmental Laboratory 1987). Maps and dataforms for the
jurisdictional wetland delineation are included in Appendix C of this document.
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Historically, on-Site wetlands may have supported communities similar to a Piedmont/Mountain Levee
Forest adjacent to Terrible Creek grading towards a Piedmont/Mountain Bottomland Forest within the
remainder of the floodplain area (Schafale and Weakley 1990). Piedmont/Mountain Levee Forest
communities typically occur on natural levee and point bar deposits on large floodplains that are
palustrine and seasonally to intermittently flooded. Piedmont/Mountain Bottomland Forest communities
typically occur on floodplain ridges and terraces other than active levees adjacent to the stream channel.
Each of these communities are typically underlain by alluvial soils such as the Chewacla soils and
Wehadkee and Bibb soils that comprise the majority of the Site.

Despite the slight landscape position difference between the Levee and Bottomland Forests, the
vegetative communities are similar with the exception of species such as sycamore, river birch, and box
elder (Acer negundo), which are generally distinguishing species of a Levee Forest. These species
generally only occur within disturbed sections of a Bottomland Forest. The Site historically may have
been dominated by species contained within the reference forest located south of Terrible Creek near the
upstream/western end of the Site (Figure 3, Appendix A) such as green ash (Fraxinus pennsylvanica),
cherrybark oak, sweetgum, red maple, ironwood, and river birch with an understory of American holly,
spice bush (Lindera benzoin), southern lady fern (4thyrium filix-femina ssp. asplenioides), and greenbrier
(Smilax sp.). Site impacts may have reduced hydrologic functions, biogeochemical functions, and plant
and animal habitat interactions of these communities.

3.7 Surface Water Analysis and Hydrologic Trespass
This project is proposing riparian buffer restoration within the Site and no alterations to the stream
channel are being proposed; therefore, no FEMA coordination is necessary and this project will result in
no hydrologic trespass to adjacent properties. Revegetating the Site will promote floodwater attenuation
and improve stream stability by:

¢ Enhancing depressional floodplain wetlands for floodwaters within the Site.

e Revegetating Site floodplains to reduce floodwater velocities and increase frictional resistance on

floodwaters crossing Site floodplains.

4.0 REFERENCE FOREST STUDIES

According to Mitigation Site Classification (MiST) guidelines (USEPA 1990), a Reference Forest
Ecosystem (RFE) must be established for restoration sites. RFEs are forested areas on which to model
restoration efforts in relation to soils and vegetation. RFEs should be ecologically stable climax
communities and should represent believed historical (predisturbance) conditions of the restoration site.
Quantitative data describing plant community composition and structure are collected at the RFEs and
subsequently applied as reference data for design of the restoration Site planting scheme.

The RFE for this project is located south of Terrible Creek near the upstream/western end of the Site
(Figure 3, Appendix A). The RFE supports plant community and landform characteristics that restoration
efforts will attempt to emulate. Two circular, 0.1-acre plots were randomly established within the
reference area. Data collected within each plot include 1) tree species composition, 2) number of stems
for each tree species, 3) diameter at breast height (DBH) for each tree species, and 4) a list of understory
species. Field data (Table 4) indicates importance values of dominant tree species calculated based on
relative density, dominance, and frequency of tree species composition (Smith 1980). Hydrology, surface
topography, and habitat features were also evaluated.

Two 0.1-acre plots were established which best characterize expected steady-state forest composition.
Forest vegetation was dominated by green ash and cherrybark oak. Understory species within the RFE
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include canopy species as well as American holly, spice bush, Chinese privet (Ligustrum sinense),
Nepalese browntop, lizard’s tail, soft rush, false nettle, southern lady fern, poison ivy (Toxicodendron
tulipifera), muscadine (Vitis rotundifolia), Virginia creeper (Parthenocissus quinquefolia), greenbrier, and
crossvine (Bignonia capreolata).

Table 4. Reference Forest Ecosystem

Relative 1 Relative . | Relative
. Number of Frequency Basal Area Importance
Tree Species . 1 | Density Frequency ) Basal Area
Individuals (%) (ft/acre) Value
(%) (%) (%)

Red maple

3 5.6 50 77 32 29 0.05
(Acer rubrum)
River birch

5 9.3 100 154 15.2 12.9 0.13
(Betula nigra)
Ironwood

10 18.5 100 15.4 9.5 8.1 0.14
(Carpinus caroliniana)
Green Ash

16 29.6 100 154 324 27.6 0.24
(Fraxinus pennsylvanica)
Sweetgum

8 14.8 100 154 13.0 11.1 0.14
(Liquidambar styraciflua)
Cherrybark oak

6 11.1 100 15.4 37.8 322 0.20
(Quercus pagoda)
Winged elm

5 9.3 50 7.7 5.9 5.1 0.07
(Ulmus alata)
American elm

1 1.9 50 7.7 04 0.4 0.03
(Ulmus americana)
TOTALS 54 100 650 100 117 100 1.00

"'Sum of two 0.1-acre plots

5.0 OUTER BEND EROSION STUDIES

A baseline photographic record of each Site outer bend of Terrible Creek was compiled and is included
within Appendix E. In addition, the apex of each outer bend was located using GPS technology with
reported submeter accuracy (Figure 4, Appendix A). In some cases up to three locations on the same
outer bend were located with the GPS due to the length/overall size of the meander. The GPS points will
serve as a baseline to monitor if erosion continues once the project has been implemented. The erosion
status of each outer bend was evaluated and ranked on a qualitative scale with four erosion categories
starting with the lowest extent of erosion consisting of 1) low erosion, 2) moderate erosion, 3) severe
erosion, and 4) extreme erosion. The rankings of each outer bend can be found on the photographs in
Appendix E or on Figure 4 in Appendix A. In addition, outer bends are discussed in more detail in
Section 6.3 (Outer Bend Treatments).

6.0 RESTORATION PLAN

The primary goals of this restoration plan include 1) enhancement of water quality functions in the Site,
upstream, and downstream segments of the channel; 2) creation of a natural forested buffer adjacent to
Site streams; and 3) restoration of wildlife functions associated with a forested riparian corridor.
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The complete restoration plan is depicted in Figure 5 (Appendix A). The proposed restoration plan is
expected to restore approximately 45.6 acres of Neuse River Riparian Buffers within the Site boundaries.
Components of this plan may be modified based on construction or access constraints.

Primary activities proposed at the Site include 1) herbicide treatment, 2) soil amendments, 3) outer bend
treatments, and 4) plant community restoration. A monitoring plan and contingency plan are outlined in
Section 7.0 (Monitoring Plan) of this document.

6.1 Herbicide Treatment Followed by Soil Discing

Currently the Site is dominated by fescue planted for livestock pasture in addition to large clumps of other
herbaceous vegetation such as soft rush and various polygonum species, which if left uncontrolled will
result in significant mortality of planted hardwood seedlings. Prior to planting the Site, growth of the
herbaceous layer, most importantly the fescue, will be controlled to aid in the survival of planted
hardwood seedlings.

A Certified Herbicide Applicator should apply the following herbicide treatment by ground application
(skidder, bulldozer, or backpack sprayed) to the fallow pasture within the Site (approximately 43.7 acres,
Figure 5 [Appendix A]) in the late summer to early fall prior to the first frost. However, prior to spraying,
the entire treatment area should be bush hogged and allowed to green for two to three weeks. Bush
hogging will ensure herbicide treatment of the entire herbaceous layer including plants that are currently
overtopped. Please note that a one time herbicide application is considered an exempt use and is
allowable within Neuse Riparian Buffer Zone 2 with spot spraying allowable in Zone 1 in accordance
with NCDWQ Administrative Code 15A NCAC 02B .233 (Neuse River Basin, Protection and
Maintenance of Riparian Buffers). Within Zone 1 (the first 30 feet from the top of the stream banks), the
herbicide should be applied using a backpack sprayer; a 2-foot diameter circle should be sprayed at the
desired spacing of the hardwood plantings. In addition, bush hogging within Neuse Riparian Buffer Zone
2 is considered an exempt use and is allowable; however, bush hogging within Zone 1 is prohibited (15A
NCAC 02B .233).

Herbicide Treatment (sprayed at a rate of 20 gallons of total solution per acre):
4 quarts per acre of Accord Concentrate
0.25 percent total solution of non-ionic surfactant (Cide-kick or Induce)

The Accord Concentrate is used to kill existing vegetation while the surfactant is an oil-based additive
that aids in the adherence of the herbicide to the leaf structure of the existing vegetation. Accord
Concentrate is labeled (EPA Reg. No. 62719-324) as an herbicide that can be used in aquatic habitats
including habitat restoration and management areas and may be sprayed over standing water or adjacent
to flowing water. Spray operators should apply herbicides while traversing in an upstream direction to
prevent concentration of herbicide in the water. Care should be taken when applying the treatment to
avoid areas of standing water and streams where problem vegetation does not exist and to ensure that
bankside applications do not overlap more than 1 foot into open water. The herbicide treatment should be
applied when a minimum of six hours of dry time follows. Discing and planting of the Site should occur
no sooner than two weeks after the herbicide treatment is complete. Discing of the Site to prepare the
soils bed within Neuse Riparian Buffer Zone 2 is considered an exempt use and is allowable; however,
discing within Zone 1 is prohibited (15A NCAC 02B .233). Following discing of the Site, a riparian seed
mix will be spread for added structure within the buffer restoration area.
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The goal of herbicide application for the use of Site preparation is to control current competing
vegetation. While the recommended rates of herbicide application should control the majority of the
existing competing vegetation within the Site, without the use of preemergent herbicides (Oust), annual
and perennial weeds including the fescue will naturally regenerate in the spring due to seeds stored within
the soil. In combination with the riparian seed mix utilized for erosion control, competing vegetation may
cause high rates of mortality for the planted hardwood seedlings; therefore, seedlings should be
reexamined periodically throughout the monitoring period. Follow up applications of herbicides may be
needed to ensure the survivability of the seedlings planted, dependant upon the amount and severity of
competing vegetation in the spring. Please note that ongoing herbicide application within Neuse Riparian
Buffer Zones 1 and 2 is prohibited (15A NCAC 02B .233).

6.2 Soil Amendments

Site specific lime and fertilizer recommendations were given for the establishment and maintenance of
hardwood forest vegetation based on the results of four soil samples collected within the Site and
analyzed by the NCDA&CS Agronomy Division (Appendix B). Due to the existing pH of the soils, it is
recommended that no lime be applied to the Site. In addition, for the establishment of hardwood
seedlings, no application of nitrogen, magnesium, copper, or zinc is recommended. During planting, the
following soil amendments may be added at the location of each newly planted hardwood seedling to aid
in its establishment. A one time fertilizer application is considered an exempt use and is allowable within
Neuse Riparian Buffer Zones 1 and 2 (the first 50 feet from the top of bank on all Site streams) in
accordance with NCDWQ Administrative Code 15A NCAC 02B .233 (Neuse River Basin, Protection and
Maintenance of Riparian Buffers).

Fertilizer Recommendations for the Establishment of Hardwood Trees:
50 pounds per acre P,0, (phosphate)
70 pounds per acre K,O (potash)

While ongoing fertilizer application within Neuse Riparian Buffer Zones 1 and 2 is prohibited (15A
NCAC 02B .233), the following fertilizer recommendations may be used for maintenance of the
hardwood trees 50 feet from the top of the stream bank and beyond on the Site.

Fertilizer Recommendations for the Maintenance of Hardwood Trees:
100 pounds per acre of N (nitrogen)

50 pounds per acre P,0, (phosphate)

50 pounds per acre K,O (potash)

6.3 Outer Bend Treatments

The erosion status of each outer bend on Terrible Creek within the Site was evaluated and ranked on a
qualitative scale with four erosion categories starting with the lowest extent of erosion consisting of 1)
low erosion, 2) moderate erosion, 3) severe erosion, and 4) extreme erosion. Three outer bend treatments
consisting of 1) erosion control matting and livestakes, 2) brush mattresses, and 3) do nothing will be
incorporated on bends throughout the Site in order to monitor the progression of each outer bend through
the five-year monitoring period. Outer bend treatments were assigned at random within each of the four
erosion categories. The outer bend treatments are depicted in Figure 5 (Appendix A), detailed in Figure 6
(Appendix A), and outlined in the following table. Please note that Outer Bends 1 through 3 are not
located within the conservation easement and therefore, no treatments are recommended.
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Table 5. Outer Bend Treatments

Outer Extent of Erosion Treatment to be Installed
Bend

1 Low Outside of easement, no treatment recommended
2 Low Outside of easement, no treatment recommended
3 Low Outside of easement, no treatment recommended
4 Moderate Leave as is

5 Low Leave as is

6 Moderate Live stake with erosion control matting
7 Moderate Brush mattress

8 Severe Live stake with erosion control matting
9 Moderate Brush mattress

10 Moderate Leave as is

11 Severe Brush mattress

12 Severe Live stake with erosion control matting
13 Severe Brush mattress

14 Severe Leave as is

15 Moderate Live stake with erosion control matting
16 Moderate Brush mattress

17 Severe Brush mattress

18 Extreme Live stake with erosion control matting
19 Severe Leave as is

20 Extreme Brush mattress

21 Extreme Leave as is

22 Severe Live stake with erosion control matting
23 Severe Brush mattress

24 Severe Leave as is

25 Extreme Brush mattress

26 Extreme Leave as is

27 Severe Brush matiress

28 Severe Live stake with erosion control matting
29 Severe Leave as is

30 Extreme Live stake with erosion control matting
6.4 Plant Community Restoration

Restoration of floodplain forest and stream-side habitat allows for development and expansion of
characteristic species across the landscape. Ecotonal changes between community types contribute to
diversity and provide secondary benefits, such as enhanced feeding and nesting opportunities for
mammals, birds, amphibians, and other wildlife.

Reference Forest Ecosystem (RFE) data, onsite observations, and community descriptions from
Classification of the Natural Communities of North Carolina (Schafale and Weakley 1990) were used to
develop the primary plant community associations that will be promoted during community restoration
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activities. Based on Schafale and Weakley (1990) community descriptions, the RFE most closely
resembles a Piedmont/Mountain Levee Forest adjacent to Terrible Creek grading towards a
Piedmont/Mountain Bottomland Forest for the remainder of the floodplain. Piedmont/Mountain Levee
Forest communities typically occur on natural levee and point bar deposits on large floodplains that are
palustrine and seasonally to intermittently flooded. Piedmont/Mountain Bottomland Forest communities
typically occur on floodplain ridges and terraces other than active levees adjacent to the stream channel.
Each of these communities are typically underlain by alluvial soils such as the Chewacla soils and
Wehadkee and Bibb soils that comprise the majority of the Site and the RFE.

Community associations that will be utilized to develop primary plant community associations include 1)
Piedmont/Mountain Bottomland Forest, 2) Piedmont/Mountain Levee Forest, and 3) stream-side
assemblage (Figure 7, Appendix A). Planting elements are listed below.

Piedmont/Mountain Bottomland Forest
Overstory Species

1. Swamp chestnut oak (Quercus michauxii)
2. Cherrybark oak (Quercus pagoda)

3. Bitternut hickory (Carya cordiformis)
4. American elm (Ulmus americana)

5. Green ash (Fraxinus pennsylvanica)
6. Shagbark hickory (Carya ovata)

7. Hackberry (Celtis laevigata)
Understory Species

8. Silky dogwood (Cornus amomum)

9. Ironwood (Carpinus caroliniana)

10. American holly (Ilex opaca)

11. Painted buckeye (desculus sylvatica)

Piedmont/Mountain Levee Forest

Overstory Species
Sycamore (Platanus occidentalis)
River birch (Betula nigra)
Cherrybark oak (Quercus pagoda)
Bitternut hickory (Carya cordiformis)
American elm (Ulmus americana)
Green ash (Fraxinus pennsylvanica)
Black walnut (Juglans nigra)
Hackberry (Celtis laevigata)

NS s W

Detailed Buffer Restoration Plan Ecosystem Enhancement Program page 11
Terrible Creek Buffer Restoration



Understory Species

9. Silky dogwood (Cornus amomum)
10. Ironwood (Carpinus caroliniana)

11. American holly (Ilex opaca)

12. Painted buckeye (desculus sylvatica)

Stream-Side Assemblage

I. Black willow (Salix nigra)
Silky dogwood (Cornus amomum)
Buttonbush (Cephalanthus occidentalis)
Elderberry (Sambucus canadensis)
Tag alder (Alnus serrulata)
Spicebush (Lindera benzoin)

AN

Stream-side trees and shrubs include species with high value for sediment stabilization, rapid growth rate,
and the ability to withstand hydraulic forces associated with bankfull flow and overbank flood events.
Stream-side trees and shrubs will be planted within 15 feet of Terrible Creek. Outer bend treatments for
Terrible Creek were discussed previously in Section 6.3 (Outer Bend Treatments).  The
Piedmont/Mountain Levee Forest is targeted for the levee/berm area outside of the 15 feet immediately
adjacent to Terrible Creek while the Piedmont/Mountain Bottomland Forest is targeted for the remainder
of the floodplain area (Figure 7, Appendix A). The following planting plan is the blueprint for
community restoration.

6.5 Planting Plan

The purpose of a planting plan is to reestablish vegetative community patterns across the landscape. The
plan consists of 1) acquisition of available plant species, 2) implementation of proposed Site preparation,
and 3) planting of selected species.

Species selected for planting will be dependent upon availability of local seedling sources. Advance
notification to nurseries (1 year) will facilitate availability of various noncommercial elements.

Bare-root seedlings of tree species will be planted within specified map areas at a density of
approximately 680 stems per acre on 8-foot centers. Species in the stream-side assemblage will be
planted at a density of 2720 stems per acre on 4-foot centers. In addition, larger, containerized trees will
be planted throughout the Site at a rate of 3 to 5 trees per acre to provide an additional seed source to the
Site.

Table 6 depicts the total number of stems and species distribution within each vegetation association.
Planting will be performed between December 1 and March 15 to allow plants to stabilize during the
dormant period and set root during the spring season. A total of 35,088 diagnostic tree and shrub
seedlings may be planted during restoration.
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Table 6. Planting Plan

Vegetation Piedmont/Mountain Piedmont/Mountain
Association Bottomland Forest Levee Forest Stream-side Assemblage TOTAL
Area (acres) 35.5 §.1 2.0 45.6
Number Number Number Number
Species planted® % of total planted® % of total | planted** % of total planted
Swamp chestnut oak 2897 12 -~ - -- - 2897
Cherrybark oak 2897 12 661 12 - - 3558
Bitternut hickory 2897 12 661 12 -~ - 3558
American elm 2897 12 661 12 -- -- 3558
Green ash 2414 10 551 10 -- -- 2965
Shagbark hickory 2414 10 - - -~ - 2414
Hackberry 2414 10 551 10 - -- 2965
Silky dogwood 1690 7 385 1088 20 3163
Ironwood 1690 7 385 7 -- - 2075
American holly 966 4 220 4 -- - 1186
Painted buckeye 966 4 220 4 -- -~ 1186
Sycamore -- -- 661 12 - -~ 661
River birch - - 275 5 -- - 275
Black walnut - -- 275 5 -~ -- 275
Black willow - - - -- 1088 20 1088
Buttonbush -- - -- -- 1088 20 1088
Elderberry - - -- - 544 10 544
Tag alder -- - -- - 1088 20 1088
Spicebush - - -- - 544 10 544
TOTAL 24,142 100 5506 100 5440 100 35,088

* Planted at a density of 680 stems/acre.
** Planted at a density of 2720 stems/acre.

6.6 Nuisance Species Management

Potential for nuisance species including fescue and nonnative floral species may be monitored over the
course of the 5-year monitoring period. Appropriate actions may be taken to ameliorate any negative
impacts regarding vegetation development and/or water management on an as-needed basis.

6.7

Survival of new plantings can be difficult under the best of circumstances. The following is a list of
common errors that should be avoided in order to give the new planting the best chance of survival.

Commeon Mistakes Detrimental To New Plantings

Care Errors

Overheated from direct sun

Roots dry out from not planting soon enough

Wind exposed roots

Temporary storage covers blow away exposing seedlings
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Planting Errors
Planting too deep or shaliow

J-rooting :

Second hole not closed behind first (planting bar problem)
Planting in duff rather than mineral soil

Failure to allow good root spread in hole

Soil packed too loosely

More than one tree per hole

Other Errors :

Improper spacing (many potential long-term problems)
Failure to control competing vegetation, especially grasses
Incorrect match of species and site

Planting at the wrong time of the year

Failure to provide full sunlight (at least with most species)

7.0 MONITORING PLAN

Monitoring of Site restoration efforts will be performed for vegetation components of the Site until
success criteria are fulfilled. In addition, the outer bends will be evaluated, photographed, and located
with GPS as part of the monitoring effort. Vegetation monitoring and success criteria are discussed in
more detail below. The establishment, collection, and summarization of monitoring data shall be
conducted in accordance with the most current version of the EEP document entitled Content, Format,
and Data Requirements for EEP Monitoring Reports.

7.1 Vegetation Monitoring

Restoration monitoring procedures for vegetation are designed in accordance with USEPA guidelines
enumerated in Mitigation Site Type (MiST) documentation (USEPA 1990) and Compensatory Hardwood
Mitigation Guidelines (DOA 1993). A general discussion of the restoration monitoring program is
provided. A photographic record of plant growth should be included in each annual monitoring report.

After planting has been completed in winter or early spring, an initial evaluation will be performed to
verify planting methods and to determine initial species composition and density. Supplemental planting
and additional Site modifications will be implemented, if necessary.

During the first year, vegetation will receive a cursory, visual evaluation on a periodic basis to ascertain
the degree of overtopping of planted elements by nuisance species. Subsequently, quantitative sampling
of vegetation will be performed each fall, until vegetation success criteria are achieved.

During quantitative vegetation sampling in early fall of the first year, up to 25 sample plots (10 meters by
10 meters) will be randomly placed within the Site. However, best professional judgment may be
necessary to establish vegetative monitoring plots upon completion of construction activities. In each
sample plot, vegetation parameters to be monitored include species composition and species density.
Visual observations of the percent cover of shrub and herbaceous species will also be recorded.

7.2 Vegetation Success Criteria
Success criteria have been established to verify that the vegetation component supports community
elements necessary for forest development. Success criteria are dependent upon the density and growth
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of characteristic forest species. Additional success criteria are dependent upon density and growth of
“Characteristic Tree Species.” Characteristic Tree Species include planted species along with species
identified through visual inventory of an approved reference (relatively undisturbed) forest community
used to orient the project design. All canopy tree species planted and identified in the reference forest
will be utilized to define “Characteristic Tree Species” as termed in the success criteria.

An average density of 320 stems per acre of Characteristic Tree Species must be surviving in the first
three monitoring years. Subsequently, 290 Characteristic Tree Species per acre must be surviving in year
4 and 260 Characteristic Tree Species per acre in year 5. Planted species must represent a minimum of 30
percent of the required stems per acre total (96 stems/acre). Each naturally recruited Characteristic Tree
Species may represent up to 10 percent of the required stems per acre total. In essence, seven naturally
recruited Characteristic Tree Species may represent a maximum of 70 percent of the required stems per
acre total. Additional stems of naturally recruited species above the 10 percent and 70 percent thresholds
are discarded from the statistical analysis. The remaining 30 percent is reserved for planted Characteristic
Tree Species as a seed source for species maintenance during midsuccessional phases of forest
development.

If vegetation success criteria are not achieved based on average density calculations from combined plots
over the entire restoration area, supplemental planting may be performed with tree species approved by
regulatory agencies. Supplemental planting will be performed as needed until achievement of vegetation
success criteria.
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Legend
¥  Stream Form Locations
Soil Sample Locations
Outer Bend Erosion
Low
Moderate
Severe
Extreme
Wake County Hydrology

Conservation Easement Boundary

I Jurisdictional Wetlands
Soils
AgC = Appling gravelly sandy loam, 6-10% slopes
ApB = Appling sandy loam, 2-6% slopes
ApD = Appling sandy loam, 10-15% slopes
AsB = Appling fine sandy loam, 2-6% slopes
AsC = Appling sandy loam, 10-15% slopes
Au = Augusta fine sandy loam
Cm = Chewacla soils 1.000 1 .MOO
Wo = Wehadkee and Bibb soils

O — EXISTING CONDITIONS AND SOILS

2126 Rowland Pond Drive
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_Outer Bend Treatments

Outer
Bend

|

Axiom Environmental, Inc.

Extent of Erosion Treatment 1o be [nstalled

Low Qutside of casement, no treatment recommended

Low | , o treatment recommended

Low treatment recommended

Moderate

Live stake with crosion control matting

Brush mattress

Live stake with eros wolmamng

Brush mattress

Brush mattress

cr H Lave stake with erosion
S  ake with o

ol mating

ol matting

*
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RESTORATION PLAN
TERRIBLE CREEK BUFFER RESTORATION
Wake County, North Carolina

Legend
Outer Bend Treatment
O Live stake with erosion control matting
©  Brush mattress
orwmémm_m
o

Outside of Site, No Treatment

l Buffer Restoration Area = 45.5 acres

.I.._ Bushhog/Herbicide Application Area = 43.7 acres
Conservation Easement Boundary
Wake County Hydrology
Easements
=mms 30-foOt permanent access
30-foot temporary utility and access

20-foot temporary utility




Brush Mattress

Brush length
as available

Live Fascine

Live branches
(stagger throughout the bundle) —

——

N et

Bundle

wine
(6-8 1n diameter) Twne
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S - v .
ST
ST

"N

= &= Low water or grade
level of channel ~
-~
-
e

Side View - =
-~ S a~m
Plan View - Dead Stout Stake Preparation
Not |0 Seale

Diagonal wires installed

. Step | Step 2
Dnive stake for ?4 = Saw the 2 % 4 1n lumber

compression of 2 {fmbde diagonally
brush 10 produce two pieces

Dead Stout Stakes .

-
~ -
e — -

Wire secured to stakes,
brush not
compressed

Not to Scale
~

L ive Stake Embankment with
Erosion Control Matting

Erosion Control
Matting

Bankfull Baseflow

~4 foot stake length
~2 inch stake diameter

~3 foot stake spacing |
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Appendix C.
USACE and NCDWQ Stream Forms
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USACE AID#

DWQ #

Site # (indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

ey

Axiovn BNV nnvantod

2. Evaluator’s name:

1. Applicant’s name:

[20/06

3. Date of evaluation:

4. Time of evaluation: 10:00  ann

5. Name of stream:

VTt Tevinble Creek

Nevge

6. River basin:

7. Approximate drainage area: ~ 20 oy S

(St (wakt (o, Vivdyo)

8. Stream order:

9. Length of reach evaluated: v |00 f&'/f

Wake

10. County:

35 ‘-ﬂK‘i ‘N
11. Site coordinates (if known): 1% ’IZJ St

NA

12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

Strewn A
14. Proposed channel work (if any):__ 0 18]
spmoell amount of  vain
Sunny y hot , vt
Section 10

Wi pact 24 _houyg

15. Recent weather conditions:

16. Site conditions at time of visit:

Tidal Waters
Water Supply Watershed d-1vy

17. Identify any special waterway classifications known: Essential Fisheries Habitat

Trout Waters Outstanding Resource Waters Nutrient Sensitive 'Waters
18. Is there a pond or lake located upstream of the evaluation point? YES If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES 20. Does channel appear on USDA Soil Survey? YES
% Residential % Commercial % Industrial OID % Agricultural

!‘5 % Forested % Cleared / Logged i % Other (__ Y1 | YDOd béc[,
v 5 feet 23. Bank height (from bed to top of bank): "~ | foot
24, Channel slope down center of stream: Flat (0 to 2%) \/Gentle (2 to 4%) Moderate (4 to 10%) Steep (>10%)

21. Estimated watershed land use:

22. Bankfull width:

25. Channel sinuosity: Straight Occasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter O in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 5‘ omments; TS Streaim readch dntcks | Sk
foon o culveyy herwath Fie Yaiivdad bed £, The dnanpe | had
o dfAred one banll  with  on abondawnc oF Yo - oxmmma
baUeina o\nd M,Ham/hudwahvmc, vwre}/mov) (FACW b oBL) s int,

Evaluator’s Signature cBM« od @Tﬁfm Date 7/2«0 / oL

This channel evaluation form is intended to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.
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North Carolina Division of Water Quality — Stream Identification Form;

Siveann A

Version 3.1

Date:

200w

Project: Teyy, ble ¢yeek

Latitude: 35, (0]59°|\

Evaluator: AXE (

Site: S‘l»m om /_\

Longitude: 1@, 3| 6 "W

Total Points:
Stream Is at least intermitient
if 2 19 or perennial if 2 30

0715

County: U\)QKC

Other

e.g. Quad Name: AY\Q‘&Y

A. Geomorphology (Subtotal=_ 19,2
1. Continuous bed and bank

. Sinuosity

._In-channel structure: riffle-pool sequence

._Soil texture or stream substrate sorting

._Active/relic floodplain

Depositional bars or benches

. Braided channel

mi~jojalaloln

. Recent alluvial deposits

9 Natural levees

10. Headcuts

11. Grade controls

-t
0

12. Natural valley or drainageway

ddNNNNNN@N@

o
(4]

13. Second or greater order channel on g, : tlgg
USGS or NRCS map or other documented
evidence.

Yes=3

*Man-made ditches are not rated; see discussions in manual

B. Hydrology (Subtotal=__ .S )

14. Groundwater flow/discharge

15. Water In channel and > 48 hrs since rain, or

Water in channel ~ dry or growing season

16. Leafiitter

17. Sediment on plants or debris

18. Organic debris lines or piles (Wrack lines)

19. Hydric soils (redoximorphic features) present?

C. Blology (Subtotal= 1,15 )

20°. Fibrous roots in channel

/)

oo

21°. Rooted plants in channel

22. Crayfish

0.5

1.5

23. Bivalves

1

3

24. Fish

1.5

25. Amphibians -

1.5

26. Macrobenthos (note diversity and abundance)

0.5

1.5

27. Filamentous algae; periphyton

<)

1
1
2
1
1
1
1

28. Iron oxidizing bacteria/fungus. '

olo @.,o oi@@g w

0.5

1

15
as)

29 ®, Wetland plants in streambed

FAC = 0.5; FACWE 0 752 OBL=1.5 SAV=20; Other=0

® Items 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aquatic or wetland plants.

Notes: (use back side of this form for additional notes.)

Sketch:

Abundane  of iven-ox sdmm badeno ond

hydvoplnyhic \egetatioy) ( FACW to (BL)

= c.\,mvmd

Lo‘(g of sedivvieint

wiade (1

bitheult to find  bewtlhaies




f USACE AlID# DWQ# Site # (indicate on attached map)

S

Provide the following information for the stream reach under assessment:

EEP 2. Evaluator’s name: AX {em {’:nV%‘\(DWVMmA

1. Applicant’s name:

3. Date of evaluation: -717—0/ o 4. Time of evaluation: 10120 e&m
5. Name of stream: UT 1o ’FCVV}]O le. Cyes k 6. River basin: N(LUS,G,
7. Approximate drainage area:_ 20 adres 8. Stream order:___&* -l (Wa ke (p. h de}
9. Length of reach evaluated: )00 ket 10. County: woke
. . . ?6 r w l u% 4 N . .. .
11. Site coordinates (if known): 1917 W 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

Stream B
14. Proposed channel work (if any): none
15. Recent weather conditions:__Sinal( amount 0€  \raln within e PO\S}" 29 \ouvs

16. Site conditions at time of visit:__SY\) V)\II 3 ho + y n UVYHd

17. Identify any special waterway classifications known: mSection 10 _____Tidal Waters ____FEssential Fisheries Habital

___Trout Waters ____Outstanding Resource Waters __\_/__ Nutrient Sensitive:Waters ____Water Supply Watershed _____(I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES (NQJ If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES . 20. Does channel appear on USDA Soil Survey? YES @

21. Estimated watershed land use: _5~ % Residential % Commercial % Industrial i% Agricultural
_LfQ% Forested % Cleared / Logged ___% Other (

22. Bankfull width: "~ 5 feet 23. Bank height (from bed to top of bank):__ "~ | foo t

24. Channel slope down center of stream: ___Flat (0 to 2%) _\_/MGentlc (2to4%) ___Moderate (4 to 10%) ___ Steep (>10%)

25. Channel sinuosity: Straight _‘{chcasional bends ___ Frequentmeander  ___ Very sinuous ___Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based or
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points tc
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannoi
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that dispkay more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): (03 Comments: An  alhhundanc DF Wi NowsS  ulXe.
_present within 4he steam vealh .

Evaluator’s Signature CG"M VX/ %W« Date 7/2-0/0w

This channel evaluation form is intended to be Wsed only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.
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North Carolina Division of Water Quality — Stream Identification Form;

Stireon B

Version 3.1

Date: 720 low Project: oy yiiple C(\eel Latitude: 35 (il ®°N
Evaluator: Ay [ Site: SJW‘CO«VV\ B Longitude: 19 71199 ° W
Total Points: i Other J
Siean s atasterntert 371G | Coumy: \Nake. o quadname: A0 e
A. Geomorphology (Subtotat=_14 S ) R : EModE e 4 ohron
1*. Continuous bed and bank 0 1 2 3
2. Sinuosity ] (1) 2 3
3. In-channel structure: riffile-pool sequence 0 1 [57 3
4. Soil texture or stream substrate sorting 0 1 (2) 3
5. Active/relic floodplain 0 1 2 3)
6. Depositional bars or benches 0 (1) 2 3
7. Braided channel [®) 1 2 3
8. Recent alluvial deposits 0 (1) 2 3
9° Natural levees (1)) 1 2 3
10. Headcuts % 1 2 3
11. Grade controls 0.5 1 15
12. Natural valley or drainageway 0 0.5 1 A5)
13. Second or greater order channelon xi m T

USGS or NRCS map or other documented ‘ I Yes=3

evidence.

an-made ditches are not rated; seednscussmnsmmamml

B. Hydrology (Subtotal=__ || ) \ .
14. Groundwater flow/discharge 0 1 2 (3
15. Water in channe! and > 48 hrs since rain, or 0 1 2 @

Water in channel! — dry or growing season —
16. Leafiitter (1.5 1 0.5 0
17. Sediment on plants or debris 0 05 /1) 1.5
18. Organic debris lines or piles (Wrack lines) -0 0.5 e, 1.5
19. Hydric soils (redoximorphic features) present? No=0 Yes£1.5)

_C. Biology (Subtotal = 6‘ ‘ 2{2_) o

20°. Fibrous roots in channel 3 (2) 1 0
21°. Rooted plants in channel 3 2 1 0
22. Crayfish 0 0.5 1 15
23. Bivalves 1 2 3
24, Fish 0 05 1 as/
25. Amphibians 0 0.5 1. 15
26. Macrobenthos (note diversity and abundance) 0 05 a’ 1.5
27. Filamentous algae; periphyton Q 0.5/ 1 1.5
28, Iron oxidizing bacteriaffungus. o) 0.5 1 1.5
29 . Wetland plants in streambed FAC = 0.5; FACW ﬂ 75) OBL =1.5 SAV =2.0; Other=0

¥ Ttems 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aatic or wetland plants.

Sketch:
Notes: (use back ;ide of this form for additional notes.)

Abwdanc 06 minnows Té)wé;ﬁh‘?r

Wy f\f\&\(\‘ﬂﬁq




——y

USACE AID# DWQ# Site # (indicate on attached map)

Streamn C

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

EEP 2, Evaluator’s name: AX {evn %WWWWWM

1. Applicant’s name:

3. Date of evaluation: 7/ 20/ o 4. Time of evaluation:___| 1100 oumn

5. Name of steam:_ UT to__Tey Y’]'ble, Greek. 6. River basin: NevsL

7. Approximate drainage area: 70 ot s ‘8. Stream order: \St( ‘{’DDO\ 3 Zhd { Wa k.e o, h\/chr.
9, Length of reach evaluated: 100 "ﬁ'ii' 10. County: U\)kaz/ ! ' '

11. Site coordinates (if known): 35'@'!! %’aa."? %9 ‘W 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

Stream C

14. Proposed channel work (if any):__N\OYY_
15. Recent weather conditions:_ Smaldl avnount of Yol within Yhe ‘DOS{" 24 s

16. Site conditions at time of visit: \(‘Unhtj y hot 3 \_num i

17. Identify any special waterway classifications known: Section 10 ____Tidal Waters __Essential Fisheries Habitat

___ Trout Waters ___ Outstanding Resource Waters ~ _“__ Nutrient Sensitive :Waters _____Water Supply Watershed ____ (I-1V)

18. Is there a pond or lake located upstream of the evaluation point? @ NO If yes, estimate the water surface area: ~ 2 adrt

19. Does channel appear on USGS quad map? NO 20. Does channel appear on USDA Soil Survey? @ NO

21. Estimated watershed land use: ____% Residential % Commercial ____% Industrial [_‘2_070 Agricultural
____% Forested % Cleareci /Logged ____ % Other (

22. Bankfull width: v 5 ket 23. Bank height (from bed to top of bank):__]= 9 feed

24. Channel slope down center of stream: ___ Flat (0 to 2%) 1Gentlc (2 to 4%) ___ Moderate (4 to 10%) ____ Steep (>10%)

25, Channel sinuosity: Straight _¥_Occasional bends ____Frequent meander  ____Very sinuous ___Braided charmnel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based or
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points tc
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannof
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 85 Comments: W [thin the it SHrtams  dveding
Ahrovah uXtiand | howtey , at 10p 0F Cite, Qunsl v

Crantel caing’ odong the fdae 0f o Slot ohnd _loecaypes
increasiviolu, einfrenched with evwdion aind' bakr  balhkS preseint .
An obvndddce of minnows Weky, presant within the dadinne .

Evaluator’s Signature 69""- P?o % (AJA. Date 7,201 Ol

This channel evaluation form is intended to e used only as a guide fo assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.



North Carolina Division of Water Quality — Stream Identification Form;

S?vmm C

Version 3.1

Date: -7/20/0&’ Projectt T\ \ple Chreek Latitude: 35 ({9 ° N
Evaluator: AXE _ site:  Gtye an C Longitude: =1 6 -] 17 % ‘uJ
Total Points: ] oth

i:e’agz o’rsp? rieena:]; llni;zrrggtent 3 0 County: WA K@ eg. g‘;:ad Name: AV\ 0)& w

A. Geomorphology (Subtotal= | 2.9 )

1°. Continuous bed and bank

2. Sinuosity

. In-channel structure: riffie-pool sequence

. Soil texture or stream substrate sorting

. Active/relic floodplain

Depositional bars or benches

. Braided channe!

SYRICIEIES A

. Recent alluvial deposits

9° Natural levees

10. Headcuts

11. Grade controls

12. Natural valley or drainageway

aanwnm»@vmwwwy.‘

- S

N

13. Second or greater order channel on |§t|gg

USGS or NRCS map or other documented Yes=3

evidence.

an-made ditches are not rated; see discussions in manual
B. Hydrology (Subfotal = 0’ ) ‘
14. Groundwater flow/discharge 0 1 2 ®
15. Water !n channel and > 48 hrs _since rain, or 0 1 2 @

Water in channel - dry or growing season

16. Leafiitter (15 1 0.5 0
17. Sediment on plants or debris 0 05 1 15
18. Organic debris lines or piles (Wrack lines) 0 __ L. 05 (1) 15
19. Hydric soils (redoximorphic features) present? WNo=0) Yes =15
C. Biology (Subtotal = ? \6 )
20°. Fibrous roots in channel [ 1 0
21°, Rooted plants in channel 3 2 1 0
22. Crayfish 0.5 1 1.5
23. Bivalves o 1 2 3
24. Fish 0 05 - 1 [{5)
25. Amphibians - 0 ) 1 1.5
26. Macrobenthos (note diversity and abundance) 0 0.5 o 1.5
27. Filamentous algae; periphyton 0. 1 1.5
28. Iron oxidizing bacteriaffungus. @ 0.5 1 1.5

29°. Wetland plants in streambed

FAC =0.5; FACW = 0.75; OBL =1.5 SAV=20; Othef=0/

Y Tterns 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aquatic or wetland plants.

Notes: {use back side of this form for additional notes.)

Sketch:
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% USACE AID# DWQ # Site # (indicate on attached map)
Sreovn D

ol sy
STREAM QUALITY ASSESSMENT WORKSHEET a9 |

Provide the following information for the stream reach under assessment:

1. Applicant’s name: EEP 2. Evaluator’s name:___AX1o\n €] n\vivonn einted
3. Date of evaluation: 7/ 20/ot 4. Time of evaluation:___+ |+ 30 e+

5. Name of steam:_UT_ 1o Teyvible Creek 6. River basin: NCU%Q

7. Approximate drainage area:__ > 5 aures 8. Stream order: 15t ( wake (0. L\VQl W)

9. Length of reach evaluated: ~ 100 kb‘*' 10. County: UUCLKL

36 il *N
s 1.

113°W 12. Subdivision name (if any): NA

11. Site coordinates (if known):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

Sirtagn D

14. Proposed channel work (if any):___ Y10} e
15. Recent weather conditions: Smedl  amount 0f Yaln w tthin ‘H{\(__ IDO\Sf 24 nouvs

16. Site conditions at time of visit: SUV“”“:‘\ ' hot ) huvcd

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat

Trout Waters Outstanding Resource Waters \/ Nutrient Sensitive'Waters Water Supply Watershed I1-1v)

18. Is there a pond or lake located upstream of the evaluation point? YES @If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES ( NO) 20. Does channel appear on USDA Soil Survey? YES {(NO

21. Estimated watershed land use: 9% Residential % Commercial ____ % Industrial I_Q__O% Agricultural
% Forested 9% Cleared/Logged ___ % Other (

22. Bankfull width:___ 0) &QJ" 23. Bank height (from bed to top of bank): 0.9 &_E_f

24. Channel slope down center of stream: ____ Flat (0 to 2%) V_ Gentle 2t04%) ___Moderate (4 to 10%) ____Steep (>10%)

25. Channel sinuosity: Straight _V Occasional bends ___ Frequent meander ~ ___ Very sinuous ____Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based or
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points tc
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannol
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): éﬁ Comments: This _Streain  onatnafes Las &
Channel ok the foe of o Sheep Clopr. fromm & Joeep, AN alpuindawnc
of Mamd/hxénbmphx;h'c Wgﬁf&hom(FAcw '+o OBL) '\;)\(U«U/H‘ dthn chalningd

‘ o
Evaluator’s Signature C@"’“ y 5 Ln Date —7/20/ Ol

This channel evaluation form is intended to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers ic make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change ~ version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.
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SYream Dﬂ

North Carolina Division of Water Quality — Stream Identification Form; Version 3.1

Date: -7 ,20 low Project. Teyy1(e Cheek lLatitude: 25, (pilo)°N
Evaluator: A X Site: S-‘ reann D Longitude: 70, 7{713° )
Total Points: Other L
i County:
Stman s siost rmtort 33,25 county: ke o cusaname: ANGH LY
A. Geomorphology (Subtotal = N Absen We: 3t tro
1% Continuous bed and bank 0 (1 2 3
2. Sinuosity 0 1 @) 3
3. In-channel structure: riffle-pool sequence 0 a) 2 3
4. Soil texture or stream substrate sorting 0 () 2 3
5. Activelrelic floodplain 0 1 2 3
6. Depositional bars or benches 0 ) 2 3
7. Braided channel 0 1 2 @
8. Recent alluvial deposits 0 @ 2 3
9° Natural levees o) 1 2 3
10. Headcuts [ 1 2 3
11. Grade controls (o 0.5 1 15
12. Natural valley or drainageway . ~ 0 0.5 (€] 15
13. Second or greater order channel on existing T .
tJSGS or NRCS map or other documented K | Yes =3
evidence. .
“Man-made ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = 10 ) o
14. Groundwater flow/discharge 0 1 2 (3
15. Water !n channel and > 48 hrs since rain, or 0 1 2 @
Water in channel - dry or growing season )
16. Leafiitter , as 1 0.5 0
17. Sediment on plants or debris 0 0. 1 1.5
18. Organic debris lines or piles (Wrack lines) -0 0.5/ 1 15
19, Hydric soils (redoximorphic features) present? No ' Yes (1.5 )
C. Biology (Subtotal=_1.39)
20°. Fibrous roots in channel 3 2 ) 0
21°. Rooled plants in channel ) 2 1 0
22. Crayfish 0 0.5 @ 1.5
23. Bivalves [€2) 1 2 3
24, Fish 0 05 Pa?) 15
25. Amphibians - 0 0.5 (1) 15
26. Macrobenthos (note diversity and abundance) [)) 0.5 1 1.5
27. Filamentous algae; periphyton E) 0.5 1 1.5
28. Iron oxidizing bacteria/fungus. 0 0 I (15)
29° Wetland plants in streambed FAC = 0.5; FACW ¥0.75,)JOBL = 1.5 SAV =2.0; Other=0

° Iterns 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aquatic or wetland plants,

Notes: (use back gside of this form for additional notes.)

Bvarded channel at toe  of Q%GP&.

Sketch:




Stream €

North Carolina Division of Water Quality —~ Stream Identification Form; Version 3.1

Date: 7/20/0w Project: Tovyilole Chreek, Latide: 35 iy N
Evaluator:  AXE Site: Y veanm E Longitude: —7¢) 7 ILQO w
‘E:ataar:?ll::i';::s:tintenniﬂenl 36 26 County: Wake. 0“‘" . A v
it2 19 or perennial if 2 30 . e.g. Gurad Name: Vw)l(f,

A. Geomorphology (subtotal=__|{:9 )

1°. Continuous bed and bank

Sinuosity

._In-channel structure: riffie-pool sequence

Soil texture or stream substrate sorting

. Active/relic floodplain

. Depositional bars or benches

. Braided channel

YIRS IS

. Recent alluvial deposits

9% Natural levees

10. Headcuts

11. Grade controls

12. Natural valley or drainageway

13. Second or greater order channel on existing
USGS or NRCS map or other documented
evidence.

“Man-made dxwhmarenottaxed,seedlscnssxonsmmmual

B. Hydrology (Subtotal=__ 0.5 )

14. Groundwater flow/discharge 0 1 2 3)
15. Water in channel and > 48 hrs since rain, or 0 1 2 @
Water in channel — dry or growing season
16. Leafiitter , (15’ 1 0.5 0
17. Sediment on plants or debris 0 05 @ 1.5
18. Organic debris lines or piles (Wrack lines) 0 (0§) 1 P 1.5
19. Hydric soils (redoximorphic features) present? No=0 ~ Yes€ 1.5 )
C. Biology (Subtotal= _10.25
20°. Fibrous roots in channel (3) 2 1 0
21°. Rooted plants in channel 3 @ 1 0
22. Crayfish (€% 0.5 1 1.5
23. Bivalves (o) 1 2 3
24. Fish 0 0.5 1) 1.5
25, Amphibians . 0 05 D) 15
26. Macrobenthos (note diversity and abundance) 0 0.5 1 (1.5)
27. Filamentous algae; periphyton 0 % 1 1.5
28. lron oxidizing bacteriaffungus. ' 0 1 1.5

29°, Wetland plants in streambed

FAC = 0.5; FACW ¥0.75} OBL =15 SAV =20; Other=0

® Items 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aquiatic or wetland plants.

Notes: {use back side of this form for additional notes.)

Sketch:
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USACE AID# DWQ# Site # (indicate on attached map)
"
Stream €

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: GED 2. Bvaluator’s name:___AXlein _Envivon ented
3. Date of evaluation: /,/10 / ow ' 4. Time of evaluation: [2/:00 am
5. Name of stream: UT ‘h) Texn b‘é M 6. River basin: NZUS'Q
7. Approximate drainage area:__ Y [0 _adres 8. Stream order:__| st (MK( 0. h‘!W)
9. Length of reach evaluated:___ (00 feek 10. County: Wwake
. . . 35, CIW°N | - .
11. Site coordinates (if known): 19 ko W 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
Streom €

14. Proposed channel work (if any): W04,

15. Recent weather conditions:_Sall  alonouont  of  vain  within the Q{]C‘\' 24 houg

16. Site conditions at time of visit:_Su\WNV , het, huinid

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat

Trout Waters Outstanding Resource Waters \/ Nutrient Sensitive Waters Water Supply Watershed I-1v)
18. Is there a pond or lake located upstream of the evaluation point? YES If yes, estimate the water surface area:
19. Does channel appear on USGS quad map? YES @ 20. Does channel appear on USDA Soil Survey? YES @

21. Estimated watershed land use: % Residential % Commercial __ % Industrial LQQ% Agricultural
___% Forested % Cleared / Logged ____% Other ( )

22. Bankfull width: ~ 1ot 23. Bank height (from bed to top of bank):___"~ [ fopt

24. Channel slope down center of stream: ___ Flat (0 to 2%) _\__/_Gentle (2t04%) ___ Moderate (4 to 10%) ___ Steep (>10%)

25. Channel sinuosity: Straight Qccasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 6 i Comments: A ‘FCUU ‘Fl <h VY AL ‘.LU! 'H’\r(ﬂ
%h%nr\agle oind an _abondavce  OF ShadlS o ofontd [ cobple Sizaa
SunStrose .

Evaluator’s Signature CG"-M B?/‘ % bb;\ Date i /20[ ow

This channel evaluation form is intended to be usell only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.
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Stream £

North Carolina Division of Water Quality — Stream Identification Form; Version 3.1

Date: 7/;0/0u Project. oy ble Creek latitude: 35 1] N

Evaluator: A xp St Syearn B Longitude: 79 71 LoD *WAJ

Total Points: Other

L ¢ .
Ii? ‘75" olrspfig::l:llni;ez”ggem 36 ' 26 ounty:  |\Jake e.g. Quad Name: AV\ 6& oy

A. Geomorphology (Subtotal =

1%, Continuous bed and bank

. Sinuosity

. In-channel structure: riffle-pool sequence

. Soil texture or stream substrate sorting

. Active/relic floodplain

. Depositional bars or benches

. Braided channel

OINIDOAIWIN

. Recent alluvial deposits

10. Headcuts

11. Grade controls

0
0
0
0
0
0
)
0
99 Natural levees (]
@
®
0

12. Natural valley or drainageway

13. Second or greater order channel on g, ' sting IR
USGS or NRCS map or other documented 1. No@
evidence.

“Man.made ditches are not rated; see discussions in manual

B. H)Lcifology (Subtotat=__10.5 ) R

14. Groundwater flow/discharge 0

15. Water in channel and > 48 hrs since rain, or 0
Water in channel - dry or growing season

o@@

16. Leaflitter , (15’

o
[4}]

17. Sediment on plants or debris 0 0

Ton
.‘@.

18. Organic debris lines or piles (Wrack lines) ) (05)

19. Hydric soils (redoximorphic features) present? No=0 YesE15)

C. Biology (Subtotal=_10.25 )

20°. Fibrous roots in channel (3

21°. Rooted plants in channel 3 63)

22. Crayfish (€% 0.5
< (o/

23. Bivalves

@
-

24. Fish

25. Amphibians

1.5
Qas)
27. Filamentous algae; periphyton 15

(]
4]
-
[3;]

0
0
26. Macrobenthos (note diversity and abundance) 0 0.5
0
0

28. Iron oxidizing bacteriaffungus. 1.5

29", Wetland plants in streambed FAC = 0.5; FACW ¥0.75} OBL=1.5 SAV =20; Other=0

® Items 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aguatic or wetland plants.

Sketch:
Notes: (use back side of this form for additional notes.)
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-~

USACE AlID# DWQ# Site # (indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: gee 2. Bvaluator’s name:___AXto _Evnivonynupndod
3. Date of evaluation: 7/ 20/06 : 4. Time of evaluation:_{ &+ 30 _cn
5. Name of stream:_ UT_ 1o _Teynble  Creek 6. River basin; Nevse
7. Approximate drainage area: ~ 00 Ot 8. Stream order: o/Z nd (UJQ K(— (o, h "JQ{ W)
9. Length of reach evaluated: v 100 'R,Cf' 10. County: Wake
. . . 75,0 ‘,?" N L .
11. Site coordinates (if known): @397 W 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
Sream ©

14. Proposed channel work (if any):__\OYIC

15. Recent weather conditions:_Gynadd  aount  of  vatin within the ‘DO\S t 24 \nay Ve

16. Site conditions at time of visit:__SU n\’/ ! hot y howmnial '

17. Identify any special waterway classifications known: Segtion 10 _.Tidal Waters ___Essential Fisheries Habitat

__ Trout Waters ____Outstanding Resource Waters _Z_;utrient Sensitive W'aters ___Water Supply Watershed ___(I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? YES 20.'Does channel appear on USDA Soil Survey? @ NO

21. Estimated watershed land use: _3@% Residential % Commercial 9% Industrial (_Qé% Agricultural
5 % Forested % Cleared /Logged ___ % Other ( )

22, Bankfull width: "~ 3 feet 23, Bank height (from bed to top of banky.__~ 2~ feet

24. Channel slope down center of stream: ___ Flat (0 to 2%) Gentle (2 to 4%) ___ Moderate (4 to 10%) ___Steep (>10%)

25. Channel sinuosity: Straight Occasional bends _* _Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): (9‘ Comments: SZ\NX(A ‘PIQ&\ pyveseint l'Wit N
C hbog?vr;% ond __an  obundainc of Qnaedl S on ‘QJVaW! [coloble Si2td
Su ] ’

*

. PN .
Evaluator’s Signature CLGM O% Yo, Ut ] Date 7 /ZD / Ol

This channel evaluation form is intended to be uséd only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 9 19-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.
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North Carolina Division of Water Quality — Stream Identification Form;

Stireovn F

Version 3.1

Date: 7/2010(0 Project: Tex1Ple CvediC

Latitude: 35 157" N

Evaluator: AXE Site:

Sm oyn F‘ Llongitude:

7% 1129°W

Total Points:
Stream Is at least intermittent 3q 75 | County:
if 2 19 or perennial if 2 30

Other
Wa K(’ ( 0. e.g. Quad Name:

Ah@!‘czx

A. Geomorpholog -

1. Continuous bed and bank

. Sinuosity

. In-channel structure: riffle-pool sequence

._Soil texture or stream substrate sorting

. Active/relic floodplain

. Depositional bars or benches

. Braided channel

RN MIWIN

. Recent alluvial deposits

92 Natural levees

10. Headcuts

11. Grade controls

12. Natural valley or drainageway

alatn M@N@@N Q@N

b Lo
@Luwwwww@uw%

13. Second or greater order channel on & » ngg
USGS or NRCS map or other documented
evidence.

i og@@loac olo|olojo

Yes=3

*Man. madedmhesmnotnted,mdxscussxonsmmanual

B. Hydrology (Subtotal=___ (O )

TSN

14. Groundwater flow/discharge

2

3

15. Water in channel and > 48 hrs since rain, or
Water in channel - dry or growing season

2

16. Leaflitter

17. Sediment on plants or debris '

18. Organic debris lines or piles (Wrack lines)

. 0.5
0 05 ad
1

®.
0
15
15

19. Hydric soils (redoximorphic features) present?

Yes 1.5

C. Biology (Subtotal=__{|.15)

20°. Fibrous roots in channel

0

21°. Rooted plants in channel

0

22. Crayfish

1.5

23. Bivaives

3

24. Fish

1.5

25. Amphibians -

26. Macrobenthos (note diversity and abundance)

1
1
1
2
1
0.5 @ 1 5
a

27. Filamentous algae; periphyton

0.5 1

(5)

28. Iron oxidizing bacteriaffungus.

ooobo@(o;v )
b

05, @

29" Wetland plants in streambed

FAC = 0.5, FAOW0.75,)0BL = 1.5_SAV=2.0; Other 0

¥ Jtems 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of aquatic or wetland plants.

Notes: (use back side of this form for additional notes.)

Sketch:
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USACE AID# DWQ # Site # (indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: EEP 2. Evaluator’s name: Artom Gy (VOY\‘N\(W‘% 0*‘

3. Date of evaluation: 1 ’ 20; ole : 4. Time of evaluation: 1: 00 pw

5. Name of stream:_VT_ Yo TeYunibole  Cyetl 6. River basin: Nevst

7. Approximate drainage area: e [ ) oares 8. Stream order: ‘ st ( 'Fl ed OI / UUG{Q (9. hY'QgWT
9. Length of reach evaluated: OO ‘EL&’ 10. County: W 0\\<€,

11. Site coordinates (if known): 5 4 éo 136 W 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
Steean O

14. Proposed channel work (if any): __YY0Y\&

15. Recent weather conditions:_S\N\all  oavnount of venny oyt b dhe  poct 24 hewys

16. Site conditions at time of visit:__ SUNIVIY hot ) Yo R

17. Identify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitat

Trout Waters Outstanding Resource Waters Nutrient Sensitive Waters Water Supply Watershed I1-1v)

18. Is there a pond or lake located upstream of the evaluation point? YES If yes, estimate the water surface area:
19. Does channel appear on USGS quad map? YES{NO 20.' Does channel appear on USDA Soil Survey? YES @

21. Estimated watershed land use: % Residential 9% Commercial % Industrial ’ QQ_ % Agricultural
% Forested __ % Cleared / Logged ____% Other ( )

22. Bankfull width: ~ 3 w 23. Bank height (from bed to top of bank): "~ 5 FCC"

24, Channel slope down center of stream: ___‘/__Flat (0to2%) __ Gentle Qto4%) ___ Moderate (4 to 10%) ____Steep (>10%)

Straight Occasional bends Frequent meander Very sinuous Braided channel

25. Channel sinuosity:

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather tonditions, enter O in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the chatacter of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): LH(’ Com ts OV\Q\V\C\KS ’FVYJW‘\ (. SLQP R%)
Qiooe, Chonnel has o defined Dant  uwith ay _obunddince
pE ! \/wdvov\nvhc \mwfa%ﬁovz (me‘v OBL\ (m_%on% withan e vod.,

Evaluator’s Signature C@’lx\« f @ML " Date )ZOI oW

This channel evaluation form is intended fo be tised only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

These characteristics are not assessed in coastal streams.
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Sttorn ©

North Carolina Division of Water Quality — Stream Identification Form; Version 3.1

Date: 7/2p /06 Project. Tevyyble Cyeek ‘tatiude: 36,5 150°N
Evaluator:  AXE. st Sireamn O Longitude: 78 “1{ 35" AJ
Total Points: Other 5
| Mﬂ;m 93 '75 County: W C\Ke/ e.g. Quad Name: Av\g\ ey
0 1 2 3
2. Sinuosity 0 €] 2 3
3. In-channel structure: riffie-poo! sequence 0 JEN 2 3
4. Soil texture or stream substrate sorting -0 (/ 2 3
8. Activelrelic ficodplain 0 1 2 ‘3)
6. Depositional bars or benches 0 1 2 3
7. Braided channel ©) 1 2 3
8. Recent alluvial deposits 0 ) 2 3
9° Natural levees ) 1 2 3
10. Headcuts \0) 1 2 3
11. Grade controls \0) 0.5 1 1.5
| 12. Natural valiey or dral 0 0.5 (1) 15
13. Secondorgmateforderd\annelonm T, /
USGSorNRCSmporcmevdooumenhd : No@ " Yes=3
evidence.
Mﬁmmmmmmmm
B. Hydrology (Subtotal=_ (0.5 )
| 14. Groundwater flow/ 0 [ 2 3
15. Water in channel and > 48 hrs since rain, of o @ 2 3
Water in channel — dry or gro_w_hg season Py
186. Leafiitter 15) 1 0.5 0
17. Sediment on plantsordebns 0 0.5 1) 1.5
| 18. Organic debris lines or piles (Wrack lines) 0 0.5 1 1.5
19. Hydric soils (redoximorphic features) present? No=0 Yes @
_C. Biology (Subtotal=__ (0.2
. Fibrous roots in channel 2 (1) 0
21°. Rooted plants in channel (3) 2 1 0
22. Crayfish 0 0.5 @) 1.5
23. Bivalves (0) 1 2 3
24. Fish (0) 05 - 1 1.5
25. Amphiblans z 0 0.5) 1 1.5
26. Macrobenthos (note diversity and abumdanu) (o) 0.5 1 1.5
27. Filamentous algae; periphyton %o; 0.5 1 1.5
28. lron oxidizing bacteriaffungus. 0) 0.5 1 45
29°. Wetland plants in streambed FAC =0.5; FACW=0.75;)OBL = 1.5 SAV=20; Other=0

Y Items 20 and 21 fommdxcpmmotuphndplmﬂ,hm”fommm&epmoﬁiﬁﬁ’cmwﬁmdphnm

Notes: (use back side of this form for additional notes.)

Sketch:

Defived bed onnd dant with an

abunclance of \rwd\mmrw'hé végetation

(FACW to 0BL), Seinment i Channel made

iF hhiewid o Eindt bunthics




USACE AID# DWQ# Site # (indicate on attached map)

Smomn H

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: €epb 2. Evaluator’s name:___A1otn _©Env ronmm’rav\

3. Date of evaluation: ﬂ, 20 /0y : 4. Time of evaluation: q: 00 _oym

5. Name of stream:__UT 12 Teynible  dreels 6. River basin:___[NCUSE

7. Approximate drainage area:_ ™~ (D acvt$ 8. Stream order: Zhd ( wake ¢o &/ﬂ‘hA 'n\/ drof OQ\/ }
9. Length of reach evaluated: "~ 100 ‘R et 10. County: Wo KL

11. Site coordinates (if known): 36 X !(i;‘l ’)-!7:" w) 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
Streonmn H

14. Proposed channel work (if any):___N\OV1{,

15. Recent weather conditions:_YOM I Q«p \9\"0)(( wadely M hours  previous

16. Site conditions at time of visit: hof \’Wml d 7 ‘

17. Identify any special waterway classxﬁcatlons known: Section 10 . Tidal Waters Essential Fisheries Habitat

___Trout Waters _____Outstanding Resource Waters  _V__ Nutrient Sensitive Waters ____Water Supply Watershed (I-IV)
18. Is there a pond or lake located upstream of the evaluation point? YES @ If yes, estimate the water surface area:
19. Does channel appear on USGS quad map? YES @ 20, Does channel appear on USDA Soil Survey? YES

21, Estimated watershed land use: % Residential % Commercial — % Industrial f_O_Q_ % Agricultural
% Forested __ % Cleared/Logged ___ % Other ( )

22, Bankfull width:___v 2 feet 23. Bank height (from bed to top of bank): ~ 0,5~ 2 feef

24, Channel slope down center of stream: _____Flat (0 to 2%) _\_4 Gentle (2to 4%) ____Moderate (4 to 10%) ___ Steep (>10%)

25, Channel sinuosity: Straight Occasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather tonditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvieus changes in the chafacter of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

59 N '
Total Score (from reverse): Comments:__ AN _abundaince of *ﬁfb -(:\ €Q 45
present on watey rf a4 .

¢ 04./ .
Evaluator’s Signature CW 0{ oG Lt Date } 2l / 0l
This channel evaluation form is intended to be/used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET

* These characteristics are not assessed in coastal streams.



| Stream
North Carolina Division of Water Quality — Stream ldentification Form; Version 3.1
Date: 7/ [0 Project “Toyy) bple (reefl tatitude: 35, (H}4Y °pN
Evaluator: ~ AX € st SHeam Longitude: )3 (27 ° |\
Total Points: Other A
County:

| stoamie atlosstintomitent ) 7], | County: LA |C& og Quaaname:  NDOILY
A. Geomorpholog) ;
1*._Continuous bed and bank 0 1 2 3
2. Sinuosity 0 % 2 3
3. in-channel structure: riffle-pool sequence 0 1 2 3
4. Soil texture or stream substrate sorting -0 1 €) 3
5. Active/relic floodplain 0 1 2 [ €))
6. Depositional bars or benches 0) 1 2 3
7. Brakled channel 0 1 2 3
8. Recent alluvial deposits 0 (€D 2 3
9° Natural levees ( 0y 1 2 3
10. Headculs ' 1 [€)) 3
11. Grade controls 0 0.5 1 1.5
12, Natural valley or drainageway ~0 0.5 (1) 1.5
13. Second or erorderd\annelonm N R |

USGSor%maporomordowmenm rF Yes=3
‘Mn-mdodiwhu«cmmed.mmmmﬂ
B. Hydrology (Subtotat=___ [0 ) ! -
14 Groundwater flow/discharge 0 1 2
715. Water in channel and > 48 hrs since rain, of ¢ 1 2 3
Water in channel — dry or growing season -

16. Leafiitter 18) EN 0.5 0
17. Sediment on piants or debris _ 0 (98) 1 1.5
18. Organic debris lines or piles (Wrack lines) -0 os) 1 = 1.5
19. Hydric soils (redoximorphic features) present? No=0 Yes £1.5 )
C. Biology (Subtotal =2, 19)
20°. Fibrous roots in channel 3 2 (1) 0
21°. Rooted plants in channel 3 (2) 1 0
22. Crayfish (D) 0.5 1 15
23. Bivaives Q) 1 2 3
24. Fish (o) 0.5 1 15
25. Amphibians 0 0.5 1 as>y
26. Mambenmos(mawnnyammm) 0 0.5 1 15
27. Filamentous algae; periphyton 0 (0" ) 1 1.5
28, iron oxidizing bacteriaffungus. (D) 1 15
29°, Wetland plants in streambed ‘ FAC = 0.5; FACW -Q'is) OBL=15 SAV=20; Other=0

¥ Jtems 20 and 21 focmonﬂxeMeofuphndplmh,[m”fommﬂwwoﬁquﬁcmweﬂmdplm&

Shetch:
Notes: (useback;ideofﬂsfonnforaddnimalnotes.)

An abundance of fyoq €09
present on ey Sy face.




USACE AID# DWQ# Site # (indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: cep 2. Evaluator’s name:____ Ao B/\V{YDV\MLV\*C\{
3. Date of evaluation:____1]12 Qo : 4. Time of evaluation: |00 pm

5. Name of stream:__ Tt “Tey able ¢ \I‘(I/L 6. River basin: NCVS'{ ‘

7. Approximate drainage area: ~ @0 0cres 8. Stream order: ‘ 5} ( 'b P O)

9. Length of reach evaluated: 25 &C)’ 10. County: U\}C\KC '

11. Site coordinates (if known): fad @7'% (‘4"! .N‘l tw 12. Subdivision name (if any): N A

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
am _*

14. Proposed channel work (if any):__NOY1&

15. Recent weather conditions: &‘(UJ\ JAnot

16. Site conditions at time of visit: dVV}l A lnet N SUY\Y\\\A}

17. Identify any special waterway classifications known: ~ ___Section 10 —pTidal Waters _.__Essential Fisheries Habitat
____Trout Waters ___ Outstanding Resource Waters __\__{__ Nutrient Sensitive W';\ters ____Water Supply Watershed _____(I-IV)
18. Is there a pond or lake located upstream of the evaluation point? @ NO If yes, estimate the water surface area: ™~ .7 acees
19. Does channel appear on USGS quad map? @ NO 20. Does channel appear on USDA Soil Survey? @ NO

21. Estimated watershed land use: _5_% Residential % Commercial % Industrial ﬂ&% Agricultural
_____% Forested 9% Cleared /Logged ___ % Other ( )

22. Bankfull width:__ 7~ 2-9 feet 23. Bank height (from bed to top of bank):™> 3 =9 fcet

24. Channel slope down center of stream: ___Flat (0 to 2%) lGentle (2t04%) ___ Moderate (4 to 10%) ____Steep (>10%)

25, Channel sinuosity: \) Straight __ Occasional bends ___Frequent meander ~ ___ Very sinuous —....Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather tonditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvieus changes in the chatacter of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that displaj more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

’,

Total Score (from reverse): H:é éommgnts: Streoim  eniek s Fne 5\.‘:%{ ﬁmm
o awiatl e VA (voad onsSSing) - Toet ¢ ain ™~ 1,0 fool cdiep fvomn
e oulv@d Yo 4he Shxaion bed . 2 A

Evaluator’s Signature ﬂ [ (;{: 4@‘@%@ Date___! l (20t

This channel evaluation form is intended to be ¥ised only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET

e e 5, X

* These characteristics are not assessed in coastal streams.

I




-S’W&C\w\ T

North Carolina Division of Water Quality — Stream Identification Form; Version 3.1

Date: /12 ot Project  Toyyiiple Cireely Latitude: 35 (o) 34N
Evaluator:  AXE Site: Longitude: 7@, 1y\] =
Total Points: - :
' mﬁmﬂm if2 30 8 L} COumy' wWake e.g. Quad Name: AWQ"(LV

1°, Continuous bed and bank

Sinuosity

In-channel structure: riffie-pool sequence

Soil texture or stream substrate sorting

Astive/relic floodplain

Depositional bars or benches

Braided channel

L bl L b Bl bod tad iy

., Recent alluvial deposits

s'Naturauevees

10. Headcuts

11. Grade controls

12. Natural valiey or drainageway

13, sm«materorﬂewhanndonm
UsGs orNRCSmaporoﬂmdowmented
gvidence.

W&m“mmed,mwmmmd
B, Hydrology (Subtotal=_ {09 )

[ 14. Groundwater flow! 0 1 2 (
[15. Water in channel and > 48 hrs since rain, of o 1 2 %‘"
Water in channel! - dry or growing season
16. Leaflitter (1.5) 1 0.5 . 0
17. Sediment on plants or debris _ 0 0.5 D 1.5
18. Organic debris lines or piles (Wrack lines) 0 ©5) 1.5
19, Hydric soils (redoximorphic features) present? No=0 Yss-(1 5)
C. Biology (Subtotal = Cl )
20°. Fibrous roots in channe %33) 2 1 0
21°. Rooted plants in channe! 3 2 1 0
22. Crayfish (0) 05 1 1.5
23. Bivaives ©/ 1 2 3
24, Fish 0 05 - (1) 15
25. Amphibians z 0 ©5) 1 1.5
26. Macrobenthos (note diversity and dmndanee) 0 ©.5) 1 1.5
27. Filamentous algae; periphyton 0 0.5 1 4.5
28. Iron oxidizing bacteriaffungus. - 0 0. 1 4.5

29°. Wetland plants in streambed

FAC =0.5; FACW=0.75; OBL=1.5 SAV=20; Otheré

" Jtems 20 and 21 focus on the preseace of upland plants, Item 29 focuses on the presence of aquatic or wetland plants.

Notes: (useback;ideofﬁsfomforaddlﬁona!no!ss.)

Sketch:

Stieom) enttyS  SHE dvenn culveyy

(ma\& c\m@sma\ with an a\oomxx\maéa

1 foot chop o bed.




USACE AID# DWQ # Site # (indicate on attached map)

Stream

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: EE? 2. Evaluator’s name: Axiomn Bovironineintal
3. Date of evaluation: 7/ 200[ot : 4. Time of evaluation: 9:%0 amn
5. Name of stream: UT 4o T‘CV n lﬂle CY’LLK 6. River basin: MQUS&
7. Approximate drainage area:__~ 23 _Q\ (88 8. Stream order: thl (waxe ¢ @Urﬂ"j \H\NW 805\/)
9. Length of reach evaluated: |00 {eet 10. County: walkl
: , , 39.@\2(»’1\1_ . NA
11. Site coordinates (if known): D02 Ui 12. Subdivision name (if any):

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
Strtom  J

14. Proposed channel work (if any):__ V1O L

15. Recent weather conditions:_ Y O\{ ) &?PW)’Q.W\ atelu a4 hye ?\("C\f\:O Wl

16. Site conditions at time of visit:__NOT ; humtd

17. Identify any special waterway classifications known: Seétion 10

. Tidal Waters Essential Fisheries Habitat
Trout Waters Outstanding Resource Waters v Nutrient Sensitive Waters Water Supply Watershed d-1v)
18. Is there a pond or lake located upstream of the evaluation point? @ NO If yes, estimate the water surface area”™” 0.9 acyes

19. Does channel appear on USGS quad map? YES 20. Does channel appear on USDA Soil Survey? YE

21. Estimated watershed land use:  ____% Residential % Commercial — % Industrial I_QQ, % Agricultural
% Forested — % Cleared/Logged ___ % Other ( )

22, Bankfull width:__"V X feet 23. Bank height (from bed to top of bank): >~ 0.5 - | foo T

24. Channel slope down center of stream: ____Flat (0 to 2%) ___\/:Gentle (2104%) ___Moderate (4 to 10%) ____Steep (>10%)

25. Channel sinuosity: Straight Occasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather tonditions, enter 0 in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the chafacter of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): L{OI ’ Comments:__ AN O»buﬂQIO\V)Cﬂ of h\hh ;Dhqﬂé.
%&gMOh (FACU) To OPL) rsint vthun_ thanng] (S?ecv'cn (cj’ M _affle
(o} )

Evaluator’s Signature CQ’V\'» y % ‘-&,L-\, Date /,} Zo IO(-ﬂ

This channel evaluation form is intended to be tsed only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1



STREAM QUALITY ASSESSMENT WORKSHEET




North Carolina Division of Water Quality -~ Stream ldentification Form;

Stream J

Version 3.1

Date: 7/219 /0@

Praisct Toyy | ble Crec k. tattude: 35 (p[%0° (N

Evaluator; AXE

ste:  Streom Y

Longitude: 79,7102 * W

[Total Points:
] Stream is at least intermitient ‘27 76

¥ 19 or perennial # & 30

County: )01 Ke,

Other

o.g. Quad Name:

Ang \'sz(

["1*. Continuous bed and bank

Sinuosity

In-channel structure: riffle-poc! sequence

Soil texture or stream substrate sorting

Active/relic floodplain

-A’..\ .s.n"
]

Depositional bars or benches

Braided channel

ol~|ololalov]

._Recent alluvial deposits

9‘Naturdlevees

10. Headcuts

11. Grade controls

_12. Natural vafiey or drainageway

(=11~

b} - {
hhuwuww@buwuw,

13. S sm«merorderdxamelonm
USGS or NRCS map or other documented
evidence.

“Man-mads ditches are not rated; see discussions in manual

B. Hydrology (Subtotal=__ [, )

N
|_14. Groundwater flowi! 0 1 LC;/D 3
15. Watler in channel and > 48 hrs since rain, of ° 1 > s

Waterind\anneh_d_rxormseason -

16. Leafiitter 15 1 0.5 0
17. Sedimeant on plants ordebtis 0 05 1 1.5
18. Organic debris lines or piles (Wrack lines) 0 () 1 15
19. Hydric soiis (redoximorphic features) present? No = Yes£1.5 )
C. Bi Subtotal = 3,29 .

. Fibrous roots in channel 3 (2) 1 0
21°. Rooted plants in channe! (3) 2 1 0
22. Crayfish (")) 0.5 1 1.5
23. Bivalves 1 2 3
24. Fish 0) 0.5 1 15
25. Amphibians 0 0.5 1 as)
26. Macrobenﬁ\oS(nowdivemnyaMabmdance) o ((0_.2 1 1.5
27. Filamentous algae; periphyton 1 1.5
28, Iron oxidizing bacteriafungus. ( (0) 0 1 15

29°, Wetland plants in streambed

0.3,
FAC =0.5; FACW=@7208L 1.5 SAV=20; Other=0

°lm20ud21focmmﬁemeof:xphndplmﬂ,lﬁm”fmm@wmofquﬂcww«lmdpknu

Notes: (use back side of this form for addtional notes.) Sketch:
Abundance of FACW to OBL  plants
prsant in Chohing | especradly

in__N{Me aleas




USACE AID# DWQ # Site # (indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name: Etp 2. Evaluator’s name: AX{/)\N\. Evv Y 0 ivine ided
3. Date of evaluation: i ‘ \Z , Dl g 4. Time of evaluation: 1126 _avn

5. Name of stream: Tewible. Crtek 6. River basin: Nevse.

7. Approximate drainage area:__| | . (o £9. miles 8. Stream order: Yth ov %TCC\ tey ( 'h)DO)
9. Length of reach evaluated: 100 &/‘f/" 10. County: Wake '

11. Site coordinates (if known): 3. gfflhzg 0%”\ W 12. Subdivision name (if any): NA

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):
Strean K

14. Proposed channel work (if any):___\W O\ &

15. Recent weather conditions: &Y\é A Yot

16. Site conditions at time of visit: CL‘(\}) ' \not Y Sun iy

17. Identify any special waterway classifications known: Section 10 iTidal Waters Essential Fisheries Habitat

___Trout Waters Outstanding Resource Waters Nutrient Sensitive Waters Water Supply Watershed 1-1v)
18. Is there a pond or lake located upstream of the evaluation point? YES {NO) If yes, estimate the water surface area:
19. Does channel appear on USGS quad map? @ NO 20. Does channel appear on USDA Soil Survey? @ NO

21. Estimated watershed land use: 3@,% Residential % Commercial % Industrial 2}5_% Agricultural
_3_5% Forested ____%Cleared /Logged ___ % Other ( )

22. Bankfull width: __~~ 15 {¢ed 23. Bank height (from bed to top of bank):__ "~ 9 -0 fe et

24. Channel slope down cenjer of stream: i_Flat (0t02%) __ Gentle 2t0o4%) ___Moderate (4 to 10%) ___Steep (>10%)

25. Channel sinuosity: \/Straight ___Occasional bends ___Frequentmeander ~ ___ Very sinuous ___ Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points to
each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the characteristics
identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. If a characteristic cannot
be evaluated due to site or weather bonditions, enter O in the scoring box and provide an explanation in the comment section. Where
there are obvious changes in the chatacter of a stream under review (e.g., the stream flows from a pasture into a forest), the stream may
be divided into smaller reaches that display more continuity, and a separate form used to evaluate each reach. The total score assigned
to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the highest quality.

Total Score (from reverse): 65 éognments: This S‘?Ch}o\’\ of _ SHre O :'O\D_QP{AVC X}
\noce. N dua e v Sivatawnt  and  adC. The _mafoity Of  Jiag

Tow oy e¥vible crodk HelelS $hvoudin AindS Ao dt Chaningl,

Evaluator’s Signature CQ’V\:\ 0?/ %M Date ’1‘\2 DOU’

This channel evaluation form is intended to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.
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STREAM QUALITY ASSESSMENT WORKSHEET

'*W"I‘hese ;:hér

AR %

acteristics are not assessed in coastal streams.




North Carolina Division of Water Quality — Stream Identification Form;

Stream K

Version 3.1

Date:  7/\1 /o1

Profect Toynble Cleck lLatitude: 36 (91200 "N

Evaluator:  AXE Site: Longitude: -7%) 70777 W)
Total Points: ‘ '
| stroam o atoast ntormitnt 39,9 | county: |Noke. gﬁ‘ﬁ.iww AnapeV
A. Geomorpholog,

1. Continuous bed and bank 0 (3)
2. Sinuosity (0) 2 3
3. In-channel structure: riffle-pool sequence 0 2 3
4. Soil texturs o stream substrate sorting -0 [€) 3
§. Active/relic floodplain 0 2 (3)
6. Depositional bars or benches g 2 3
7. Bralded channel (0) 2 3
8. Recent altuvial deposits 0 (2) 3
9" Natural levees ©) 2 3
10. Headcuts %gL 2 3
11. Grade controls 0) X 1 1.5
12. Natural valley or drainageway . 0 (0.5 1 15
13. Seeondorgreaterorderduameiongﬁﬁm A T
USGS or NRCS map or other documented Y Ne=0 Ye@
evidence.
dxwhuuemuud,mmmmﬂ
B. Hydrology (Subtotal=___ || ) ! .
| 14. Groundwater flow/d 0 1 2 (3)
15. Water in channel and > 48 hrs since rain, of o 1 2 ®

Water in channel -~ d_r! orgm season P
18. Leaflitter 1.8) 1 0.5 0
17. Sediment on plantsordebris 0 0.5 [€P) 15
18. Organic debris lines or piles (Wrack lines) -0 0.5 (1) 1.5
19. Hydric soils (redoximorphic features) present? No=0 Yes =(1.57

_C. Biology (Subtotal=___[2)

. Fibrous roots in channel (3) 2 1 0
21°. Rooted plants in channel (3) 2 1 0
22. Crayfish 0 0.5 1) 1.5
23. Bivalves (0) 1 2 3
24, Fish 0 0.5 1 (1.5)
25. Amphibians 0 0.5 1 (15)
26. Macrobenthos (mtedvers&yandabmdmce) 0 0.5 (1) 15
27. Filamentous algae; periphyton 0 0. 1 15
28. lron oxidizing bacteriaffungus. 0 05) 1 45

29°, Wetland plants in streambed

FAC =0.5; FACW =0.75; OBL=1.5 SAV =20; Other&0)

¥ Ttems 20 and 21 focus on the presence of upland plants, Item 29 focuses on the presence of agquatic or wetland plants.

Nows: {use back side of this form for additional notes.)

Sketch:

This gechan of Siveam aamm{aﬂ 10 e

(\luq and e W\Am%’\’rv{

of the

ﬂouu

Sovs Texoibole (Yeeld %o\w “W\mu%h

g dyvat el .




Appendix D.
USACE Routine Wetland Determination Data Forms
and
Jurisdictional Wetland Maps
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Terrible Creek
Jurisdicitonal Wetland Delineation
Wake County, North Carolina

Prepared for the North Carolina Ecosystem Enhancement Program
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site:___Je\vibl¢  Cveek Date:_'[20/0¢
Applicant/ Owner:___ EEY County: __ WO KR
Investigator:__ Ao EnNIYONIme Nt State: NcC
Do normal circumstances exist on the site? ves_ V' No Community ID: _gigfz}ts
Is the site significantly disturbed (Atypical situation)? Yes No_ V/ Transect ID: et jdiSt.
Is the area a potential problem area? Yes No Plot ID:__uuetl and
{explain on reverse if needed)
VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Junaus  effusus hevb _ FACW+ Jo.
2. SourwyuS cetviuls Wb oBL_ |1e.
3 Elcothayis Sp.. hekb  FACA 10BY11.
Dvolenss S _FALE |12,
5 ‘f"hm«vwks awstvad(s  shyub _FAQW |13,
6. 14.
7. 15. ]
8. 16.
Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). [0 /.
Remarks:
HYDROLOGY
__ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
____ Stream, Lake, or Tide Gauge
____ Aerial Photographs Primary Indicators:
____ Other ____Inundated
_____Saturated in Upper 12"
____ No Recorded Data Available — Water Marks
. ___ DriftLines
. . . - ____ Sediment Deposits
Field Observations: N Drainage Patterns in Wetlands
Depth of Surface Water: S (in) Secondary Indicators: :
N —_ \/ Oxidized Roots Channels in Upper 127
Depth to Free Water in Pit: (in.) ~ Water-Stained Leaves
Local Soil Survey Data
Depth to Saturated Soil: (in.) v FAC-Neutral Test
_____ Other (Explain in Remarks)
Remarks:

SOILS




SOILS

Map Unit Name
(Series and Phase):

AU(jVSm fiine ﬁomdx,: IOOWVP Drainage Class:

Sommewhat
PODY1Y dalned -

Taxonomy (Subgroup):__ Ay ic Oﬁk\’t‘)\q‘y\u |48

Confirm Mapped Type? Yes___ No \/

Profile Description:

Depth Matrix Colors Mottle Colors Mottie Texture, Concretions,
{inches) Horizon {Munsell Moist) {Munsell Moist} Abundance/Contrast Structure, etc.

Ol 5Y 3/ loYR 4w 2 Sandy Cay loam
b-]3t [0 YR 31 lo YR 4w {07, Saindy loann

Hydric Soil Indicators:

____ Histosol

_____Histic Epipedon

____Sulfidic Odor

____ Aquic Moisture Regime
Reducing Conditions

_V Gleyed or Low-Chroma Colors

_____Concretions

____High Organic Content in Surface Layer in Sandy Soils
____Organic Streaking in Sandy Soils

____Listed On Local Hydric Soils List

____listed on National Hydric Soils List

____ Other (Explain in Remarks)

Remarks:

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes v No
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No

Is the Sampling Point

Within a Wetland? Yes_‘(_ No

Remarks:




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site:___1e\Yiple leek

Date: "’ 20/[0¢

Applicant / Owner:_EL P

Investigator:_ AXi0nn_Bn\IYOnmeintod

County: _ﬁm_k;_
C

State:

FE2p =
Yes V' Community ID: (og’&

Do normal circumstances exist on the site? No

Is the site significantly disturbed (Atypical situation)? Yes No_\V/ Transect ID: maird./dist

Is the area a potential problem area? Yes No_\/ PlotID:_ugicn
{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum  Indicator Dominant Plant Species Stratum [ndicator

1. Rubus owagvius Shvwe _FACUT |o.

2._TFeStuca Sp, helb.  FAQUIAC]10.

3. Dlanvin covolinenge b _FAGA |11.

4. Pussiflova edl (g il _FALU |12

5. 13.

6. 14.

7. 15. |

8. 16. '

Percent of Dominant Species that are OBL, FACW,

or FAC excluding FAC-). 0 /-

Remarks:

HYDROLOGY

____ Recorded Data {Describe In Remarks):
____ Stream, Lake, or Tide Gauge
____ Aerial Photographs

Wetland Hydrology Indicators

Primary Indicators:

Other ___lnundated
____Saturated in Upper 12”
No Recorded Data Available — Water Marks
__ DriftLines
- . N - Sediment Deposits
Field Observations: Drainage Patterns in Wetlands
Depth of Surface Water: (in.) Secondary Indicators: -
N Oxidized Roots Channels in Upper 12”
Local Soil Survey Data
Depth to Saturated Soil: (in.) FAC-Neutral Test
Other (Explain in Remarks)
Remarks:

No wtfland lhydisfogy 1ndicafdvs,

SOILS




SOILS

Map Unit Name ) .

(Series and Phase): Ap\?h\ng C\),\YO»\(“&“LJ SO\Y\QLS !OOWH Drainage Class:__ (¢ [[-dva(yied

Taxonomy (Subgroup): 'KIJ‘D{'C H&I‘)‘\AduH‘ S Confirm Mapped Type? Yes__ No \/

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,

{inches) Horizon {Munsell Moist) {Munsell Moist) Abundance/Contrast  Structure, etc.

D-1at loYRSI3 ? _Sp . firw Sandy oo
1o Y Y[3 each (VEvy guavelin)

Hydric Soil Indicators:

____ Histosol ____Concretions

. Histic Epipedon —_High Organic Content in Surface Layer in Sandy Soils
____ Sulfidic Odor ____Organic Streaking in Sandy Soils

.. Aquic Moisture Regime __Listed On Local Hydric Soils List

—— Reducing Conditions ___Listed on National Hydric Soils List

____Gleyed or Low-Chroma Colors ____Other (Explain in Remarks)

Remarks:

No htﬁdn‘c soi | (mm'cc\bVS

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No Is the Sampling Point /
Wetland Hydrology Present? Yes No WithinaWetland? Yes  No v
Hydric Soiis Present? Yes No v/

Remarks:




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project/ Site:__T<viible Creek Date: __'12]ow
Applicant / Owner: Eep County: __WaKe
Investigator:__Axionn __Eny e ndod State:_ NC

Do normal circumstances exist on the site? Yes_ vV No Community ID: eB20
Is the site significantly disturbed (Atypical situation)? Yes No V Transect ID:ywaint. /iS5t
Is the area a potential problem area? Yes No Plot ID:_wiet{aind

{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Juncus effusus hevlo  FACUWT .

2. Polyaoyum  Sp. neib . FAUOD 0B 10.

3.__CaYeX <Sp. | hey b AW o 0B 11,

4._Acexr nabowim 12.

5. Belonen i cyiindinea. _herb  _FACGWL (43,

6._Hibt 0sChey shwvb _OBL. 4.

7. 15. i

8. 16. ‘

Percent of Dominant Species that are OBL, FACW,

or FAC excluding FAC-). 1007,

Remarks:

HYDROLOGY

___ Recorded Data {Describe in Remarks):
____ Stream, Lake, or Tide Gauge
____ Aerial Photographs

Wetland Hydrology Indicators

Primary Indicators:

___ Other ____ Inundated
~Saturated in Upper 12”
___ No Recorded Data Available — ‘l')Vf\ftte[_':afks
rift Lines
. " . - Sediment Deposits
Field Observations: v Drainage Patterns in Wetlands
Depth of Surface Water: (in.) Secondary Indicators:
o —_ Oxidized Roots Channels in Upper 12”
Depth to Free Water in Pit: _ (in) ___ Water-Stained Leaves
____ Local Soil Survey Data
Depth to Saturated Soil: O  (in) “\ EAC-Neutral Test
. Other (Explain in Remarks)
Remarks:

SOILS




SOILS

Map Unit Name . )
(Series and Phase): Wehadkee and Biob Drainage Class: {700\(?% drofned

oNag ventic. Haplaguepts
Taxonomy (Subgroup):__ TYpi'c. Haivlouciufhﬁ QP Confirm Mapped Type? Yes___ No __\/_

LIk}

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist) (Munsell Moist) Abundance/Contrast = Structure, etc.
O-l 25Y 32 — — Siit loom
-1 2.5y Ylo  _loyrYle 57, sandy loam
[0 YR S/e 57

Hydric Soil Indicators:

.. Histosol —...Concretions ;
____Histic Epipedon .. High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
_2 Aquic Moisture Regime " Listed On Local Hydric Soils List
v Reducing Conditions Listed on National Hydric Soils List
v Gleyed or Low-Chroma Colors Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes v, No Is the Sampling Point \/
Wetland Hydrology Present? Yes_V, No Within a Wetland? Yes No
Hydric Soils Present? Yes ¥ No

Remarks:




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site:__ Teyvible (eel pate:__'[12]ow
Applicant / Owner:__EE County: __ 10 QKL
Investigator:__AXiony ENNronne Vol State:_ NC

Do normal circumstances exist on the site? Yes / No Community ID: ,G_BZ_O
Is the site significantly disturbed (Atypical situation)? Yes No_V Transect ID: vwarvHohist,

Is the area a potential problem area?
(explain on reverse if needed)

Plot ID:_ 42 loind

VEGETATION

Dominant Plant Species Stratum  Indicator Dominant Plant Species Stratum Indicator
1. Ascleplas  Sp. Swb FAC b OBL|S.

2. Coyb topmuditosa. Shwb _ WUPL |10,

3. Fosinwg . Sp.,

Sheubh  FACU o EARAT.

4_fesfuco. <p.

Wb FALU D TA

12.

5.Compas "ruddcans  hevb _TAC |18
6. Licguda stykadiflua Shwub _TACt |14,
7. Solanum CovoiinenR hexb _FACU  }15. :
8. 16.

Percent of Dominant Species that are OBL, FACW,

, or FAC excluding FAC-). 437/,

Remarks:

HYDROLOGY

___ Recorded Data (Describe In Remarks):
—___ Stream, Lake, or Tide Gauge
____ Aerial Photographs
____ Other

___ No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators

Primary Indicators:
. Inundated
____Saturated in Upper 12”
Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands

Depth of Surface Water: (in.) Secondary Indicators:
A ____ Oxidized Roots Channels in Upper 127
Depth to Free Water in Pit: (in.) __ Water-Stained Leaves
____ Locat Soil Survey Data
Depth to Saturated Soil: (in.) . FAC-Neutral Test
____ Other {Explain in Remarks)
Remarks:

No wetlaind  hydiology 0l cators .

SOILS




SOILS

Map Unit Name

, . modeyate |
(Series and Phase):_ Alfavista  fiine Sahdkf !OthDrainage Class:_Wwd{-dx Mx&d

Taxonomy (Subgroup): /‘\qu{c Hoq‘D judu ifs

Profile Description:

Confirm Mapped Type? Yes___ No

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist) (Munsell Moist}) Abundance/Contrast Structure, efc.

0% loyR 3> — —

-2+ 256Y 43 [0YR 3[2 o7, gondy loon

(lots 6F aront))

Hydric Soil Indicators:

Histosol Concretions ;
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)
Remarks:
WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Yes
Yes

Wetland Hydrology Present?
Hydric Soils Present?

No Is the Sampling Point \/
No Within aWetland? Yes_ No
No ~

Remarks:




Appendix E.
Outer Bend Erosion Photographs




Outer Bend #1 - Looking Upstream
at beaver dam.
(Low Erosion)

-~

Outer Bend #3 - Looking Upstream
approximately 400 ft upstream from beaver dam,
still in impounded reach.

(Low Erosion)

Outer Bend #5 - Looking Upstream
a bend with a larger radius.
(Low Erosion)

Outer Bend #2 - looking upstream

approximately 150 feet upstream from beaver dam.
(Low Erosion)

s

Outer Bend #4 - Looking Upstream
approximately 500 ft upstream from beaver dam,
still in impounded reach.

(Moderate Erosion)

L

Outer Bend #6 - Looking Upstream
in a double outer bend.
(Moderate Erosion)




Outer Bend #8 - Looking Upstream
(Severe Erosion)

Outer Bend #7 - Looking Upstream
Privet on opposite bank may causing
erosion on Site bank.

(Moderate Erosion)

Outer Bend #9 - Looking Upstream Outer Bend #10 - Looking Upstream
at outer bend in a straight,immediately at tight radius below a large river birch.
upstream from a tight radius. Moderate Erosion)

(Moderate Erosion)



Outer Bend #11 - Looking Upstream
at tight radius. A fallen tree has cause
a hole in the bank.

(Severe Erosion)

Outer Bend #12 - Looking Upstream
(Severe Erosion)

Outer Bend #13 - Looking Upstream
A fallen tree may be causing erosion
on Site stream banks.

(Severe Erosion)

Outer Bend #11 - Looking Downstream
at fallen tree causing a hole in the bank.
(Severe Erosion)

Outer Bend #12 - Looking Upstream
(Severe Erosion)

Outer Bend #13 - Looking Upstream
A fallen tree may be causing erosion
on Site stream banks.

(Severe Erosion)



Outer Bend #14 - Looking Upstream
at tight radius caused by point bar and
transverse bar.

(Severe Erosion)

Outer Bend #16 - Looking Upstream

at tight bends. This is not a good reach for
bank stabilization comparisons.

(Moderate Erosion)

P
N ¥ e \ R ,
2 “ Y. A F )
N b ( i o e

Outer Bend #15 - Looking Upstream
at a long bend with two stumps extending
into the stream.

(Moderate Erosion)

Outer Bend #16 - Looking Upstream

at tight bends. This is not a good reach for
bank stabilization comparisons.

(Moderate Erosion)



Outer Bend #17 - Looking Upstream
(Severe Erosion)

Outer Bend #18 - Looking Upstream
(Extreme Erosion)

Outer Bend #20 - Looking Upstream
at a long bend with a tight radius in the
middle of the bend.

(Extreme Erosion)

Outer Bend #17 - Looking Downstream
(Severe Erosion)

Outer Bend #19 - Looking Upstream
(Severe Erosion)

Outer Bend #20 - Looking Downstream
at a long bend with a tight radius in the
middle of the bend.

(Extreme Erosion)



Outer Bend #21 - Looking Upstream Outer Bend #22 - Looking Upstream

at bank sloughing at lateral migration of outer bend with

(Extreme Erosion) point bar extension into the stream bed.
(Severe Erosion)

Outer Bend #23 - Looking Upstream Outer Bend #24 - Looking Upstream
at root balls in channel and bank sloughing at a short reach of erosion.
(Severe Erosion) (Severe Erosion)

Outer Bend #25 - Looking Upstream Outer Bend #26 - Looking Upstream

at transverse bar and tight radius at upper at migrating outer bend and extension of
reach of the bend. point bar/transverse bar at lower
(Extreme Erosion) reach of bend.

(Extreme Erosion)



Outer Bend #27 - Looking Upstream Outer Bend #28 - Looking Upstream
at erosion on low slope reach. at potential shoot cutoff development.
(Severe Erosion) (Severe Erosion)

P
Outer Bend #28 - Looking Downstream Outer Bend #29 - Looking Upstream
at potential shoot cutoff development. at shoot cutoff. Not a good bank erosion
(Severe Erosion) treatment comparison area.

(Severe Erosion)

¥ V-

Outer Bend #30 - Looking Upstream
at lateral migration of out bend with extension
of point bar into the stream bed.

(Extreme Erosion)



Appendix F.
Preconstruction Photographs








