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Reedy Branch Restoration

1. Introduction

The North Carolina Wetland Restoration Program seeks to restore 3100 linear
feet of Reedy Branch, located in the Cane Creek Watershed in Alamance
County, North Carolina. Reedy Branch is located in the Upper Cape Fear River
Basin. This document summarizes the project’s purpose, existing site conditions,
assessment methodologies, and proposed restoration design.  Supporting
information is included in the attached appendices.

a. Project Justification

Reedy Branch is located in an agricultural valley where cattle have full access to
the creek, have trampled the banks, and have virtually eliminated the herb, shrub
and juvenile tree populations along its banks. The lack of woody riparian
vegetation has resulted in accelerated erosion in the form of vertical and
undercut banks. The width/depth ratio has increased as a result of bank failures.
The problem is exacerbated because the channel has cut down to bedrock in
many places, forcing excess stream power into unprotected banks.

In addition to bank instabilities, the channel bed lacks proper distribution and
development of riffles and pools. Riffles occur in curves and pools in straight
reaches. Pools are often long, wide and shallow. Furthermore, the channel
substrate alternates between scoured armor and heavy deposition of fines.

2. Goals and Objectives
The design goals of the Reedy Branch restoration project are as follows:

1. Improve water quality by reducing the sediment load generated by eroding
banks and by restoring a riparian buffer;

Reestablish stable channel dimension, pattern, and profile;

Restore a functioning floodplain;

Enhance aquatic and terrestrial habitat in the stream corridor; and

Provide at least one stable cattle crossing across the main channel.

ablrwn

3. Location Information
a. River Basin

Reedy Branch drains to Cane Creek, which drains to the Haw River in the Cape
Fear River Basin.

b. USGS Catalog Number

The USGS 8-digit Catalog number of the watershed that includes the restoration
reach is 03030002- Haw River, NC.
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c. County

The site is in south central Alamance County.
d. Site Map (See Appendix 1, Vicinity Map)
e. Location

The site can be accessed from Quackenbush Road (SR 2354), which crosses
Reedy Branch at the northern end of the project. The landowners for this project
are Deborah and Sam Kiser (1957 Quackenbush Road, Snow Camp, NC,
27349). The project starts at the property line southeast of the landowners'
house, at the point where the creek enters their property, and ends where the
creek passes under Quackenbush Road.

4. General Watershed Information
a. Drainage Area

The Reedy Branch watershed above the restoration reach drains about 1.6
square miles. The creek starts about one-half mile south of the Alamance and
Chatham County line and flows generally north to its confluence with Cane
Creek, about 1.6 miles east of Snow Camp, NC.

b. Dominant Land Use

The watershed consists primarily of woodland and famland. The agricultural land
use is a combination of row crops and animal grazing. The row crops include
silage corn, winter wheat, soybeans and a few others. The primary animal
grazing is cattle. Historically, this region has been a dairy farming area however;
most of the dairy farms converted to beef cattle in recent years.

c. Distribution of Land Use

Cultivated land makes up a significant portion of the watershed, although it has
been declining in the last two decades. The peak occurred in the late 1940’s,
with as much as 45 percent of the watershed under cultivation (mostly dairy
farms). Currently, the degree of agricultural landuse has dropped to about 25
percent with just over half of that being cultivated land and the rest pasture and
hay fields. About 20 large poultry farms occur in the area, including the Kiser
farm. Poultry is a growing segment of the agricultural sector throughout the
region.

The remainder of the watershed is woodlands, which often are extensively and
routinely logged. There are scattered residential lots throughout the watershed.
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The amount of residential development is higher in the southern portion of the
watershed, along the Chatham County line. There are no other urban,
commercial or industrial land uses in the project watershed.

d. Estimation of Future Land Use Change

Over the last several years residential development has increased. Increased
residential development will likely lead to increases in the volume of stormwater
discharging into Reedy Branch. Residential and small commercial development
is expected to continue in the watershed in the future.

5. Description of Existing Conditions

The entire project is on the property of one landowner. The landowners are
willing to donate a conservation easement over the entire floodplain following the
restoration work. They have been very helpful and understanding and should
good stewards of this conservation site. The current owners have been on the
property for about 15 years. Current land use in the valley includes pasture and
hayfields and a large poultry house on the hill above the main channel. The
restoration reach runs through a forested but heavily browsed floodplain.

a. Existing Hydrological Features

The Reedy Branch restoration site is located in a relatively low-slope Piedmont
valley in the Carolina Slate Belt. It is a second order tributary to Cane Creek in
the Haw River Basin.

Reedy Branch is listed by the NC DWQ as Class C waters, protected for
secondary recreation, fishing, wildlife, fish and aquatic life propagation and
survival, and agriculture. There are no restrictions on watershed development
activities.

b. Soils (See Appendix 2, Soils Map)

The soils of Alamance County are currently being remapped. The current soils
map was published in 1960 and is known to have significant errors and
discrepancies.  Soils classification and re-mapping is currently underway;
published results are expected in about ten years. The soils around Reedy
Branch are currently identified as Herndon silt loam on the upland terraces and
other well-drained, moderately permeable "mixed alluvial" soils on floodplains.

The Herndon series consists of light brownish-gray, very acid, well-drained soils
on uplands. These soils occur in the southern and eastern parts of Alamance
County in the volcanic slate region. The soils of the Kiser farm are found on 2
tol5 percent slopes and include several mapped types of Herndon silt loams of
various depths over rocky subsoils. The soils have a moderately permeable
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texture and a medium capacity to hold water. They have been shown to be
agriculturally workable and respond well to fertilizer and lime application.
Depending on the slope they are moderately to highly susceptible to erosion, and
the management recommendations of the sloping soil locations include close-
grown pasture and forage crops and forestry uses that minimize soil disturbance.
In the middle of the restoration reach, the soils have eroded away leaving many
areas of exposed bedrock within and along both sides of the stream.

Several areas along the restoration reach are mapped as "stony soils", another
classification that is being updated. The current classification describes stony
soils as having a high proportion of gravel, cobbles and boulders. These soils
are thin and droughty, providing little habitat for deep-rooted species. In many
areas of the thin, stony soils, the trees have suffered dramatically during the
current drought.

The alluvial soils that are mapped along the channel are not specifically named.
The description is of general alluvial deposition, with moderate to high
permeability and high levels of organic matter and sandy inclusions. Both the
Herndon and mixed alluvial soils are noted to be droughty when they are thin and
associated with bedrock outcrops. Our observations of this restoration reach
throughout the dry summer of 2002 confirm this fact. Premature leaf-drop and
senescence of the riparian deciduous trees was evident in early August. By the
end of the month, many mature trees in the floodplain were showing signs of
drought stress and dieback.

Because the stream is incised, long sections of bare, vertical banks are exposed.
Materials eroded from these areas are transported downstream since the stream
has limited access to its floodplain.

c. Existing Plant Communities

Historically, the natural vegetation in the floodplain of Reedy Branch was likely
mixed hardwoods with thick undergrowth of riparian shrubs and herbs. There are
several natural plant communities listed in the Third Approximation of Natural
Communities of North Carolina, which could be found in this area depending on
the local conditions and amount of disturbance.

The current existing vegetation is a mixture of the remnant natural alluvial
community and introduced agricultural weedy and pasture species, and a few
invasive exotics. The riparian vegetation corridor varies in width from zero to
several hundred feet of successional forest. On average, the buffer width is
probably over 150 feet.

The banks of the creek and the floodplain are vegetated with a medium-aged,

mixed hardwood forest typical of this area. The canopy includes Red Maple,
Sycamores, several Hickory and Oak species, Boxelders, Green Ash, Tulip
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Trees, Sweet Gum and Virginia and Shortleaf Pines. The understory species
include, Ironwood Dogwood, Sourwood, Red Cedar, Slippery Elm, American
Holly, Hackberry and juveniles of the canopy tree species. The shrubs include
Spicebush, Buckthorn, Multiflora Rose and Strawberry Bush. There are also
several areas with thick growths of Japanese Honeysuckle, Greenbrier, Poison
lvy and Blackberry Brambles. There are herbs in areas having few trees
including mixtures of native and introduced grasses such as Blue Grass, Orchard
Grass, Timothy, Fescue, bromes, vetches, clover, Wingstem, Japanese Grass,
several sedges, Soft rush, Christmas Fern, Grape Ferns, False Nettle, Asters,
native Sunflower species and Goldenrods.

Cattle pasture makes up most of the land use on adjacent uplands above the
floodplain containing the restoration reach. The cattle currently have access to
the entire floodplain and cross the creek at many locations. They have browsed
most of the trees and shrubs below 5 feet and have also eliminated almost all
herbaceous species that are edible. Because the channel was dry this summer,
the cattle walk along the bed in search of the few remaining pools of water,
damaging or eating much of the in-stream and bank vegetation.

d. Stream Geometry and Substrate
1. Level Il Classification

An existing condition survey of Reedy Branch was conducted in July 2002. The
pre-restoration stream length is 3100 linear feet. Based on the Rosgen stream
classification system, the stream is an unstable C4/1 stream type. (Applied
River Morphology, D. Rosgen, 1996, p. 6-5)

The survey of this stream was complicated by the local drought, which resulted in
the stream having very little flow early in the season, and then drying up
completely. As a result, it was very difficult to survey and inspect subtle features
like runs and glides, and it was impossible to get water surface measurements at
all but a few pools.

The cross-section dimensions are typical of this impacted stream type, location
and drainage area (see Appendix 3, Morphology Summary). Due to the loss of
much of the riparian vegetation, the direct impacts from the cattle, and
agricultural alteration of the watershed and the channel, the bankfull width has
increased. In most areas throughout the restoration reach the creek grade is
controlled by exposed bedrock, which deflects the energy of the stream into the
soft, unprotected banks. The lateral movement of the creek through these soft
banks has undermined many of the well-rooted mature trees, resulting in debris
jams that further destabilize the creek. The incised sections of the creek
exaggerates the stress on the banks since there is less ability to dissipate flood
energy across the floodplain. The majority of the banks are therefore undercut
and failing.
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Overall sinuosity, at 1.4, is acceptable for a C4 stream type. Generally, a C
stream channel has a sinuosity of 1.2 or greater. However, there are several
areas that are overly straight and other areas that have bends with low and
unstable radii of curvature. The planform geometry is irregular and, combined
with the bedrock outcrops, results in unstable bedform features (riffles, runs,
glides and pools). Almost all of the riffles throughout the reach have been used
as crossing points by cattle, which has resulted in further destabilization of the
banks and bed, acceleration of bank erosion, and the introduction of manure into
the channel.

The Pfankuch rating for this stream is 109, which indicates a Fair to Poor quality
channel for a C4 stream type. A BEHI bank erosion prediction was calculated for
the eroding bank in the middle of the restoration reach. The BEHI analysis
indicates very high erosion potential. We do not have an erosion estimate since
the channel was dry and we have no facet slope data for bank erosion
calculations. The measurement of facet slopes requires flowing waters and
cannot be accurately estimated in dry conditions. Given the soft and sandy
unconsolidated and unprotected nature of the banks, we would expect the
sediment contribution to the watershed from this reach would be very high.

The North Carolina Rural Piedmont Regional Curve and a gage analysis of the
Cane Creek Gage near Orange Grove, NC were used to verify the bankfull stage
identified in the field. By continuity, bankfull discharge is calculated to be 133
cubic feet per second. The velocity comparison calculation gives a calculated
velocity of 3.5 feet per second.

2. Pavement / Subpavement Analysis

The geology of the Slate Belt region strongly influences the morphology of the
stream and the distribution of the bed material. There are several outcrops of
bedrock that cross the channel and, in some cases, confine the channel in a
bedrock chute. As mentioned above, one of the soils classifications for this area
is "stony areas", which seem to occur mostly in the middle of the restoration
reach.

The bedrock distribution controls the bed elevation of most of the creek. The
creek is, therefore, a "threshold channel" that is not free to adjust all its
boundaries and has increased in width since the depth is largely fixed. This
means that the channel will naturally have a higher width-to-depth ratio than
would be expected under less confining conditions.

The pavement and subpavement of the most diagnostic portions of the stream
were sampled at four different locations throughout the restoration reach. The
typical pavement D50 was about 11.6 mm, with the D84 being 26.1 mm. The
subpavement D50 was 9 mm, with a D84 of 62 mm.
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Given these samples, a D50 of a bar of 14mm, and a largest particle on the bar
being 35mm, the entrainment calculation results in a depth of 1.22 feet required
to move the largest particle in the bar sample. The calculated slope is 0.0032,
which combined with the depth gives a Bankfull Shear Stress of 0.28 pounds per
square foot. The entrainment calculation indicates the channel is stable and
competent to move its sediment load. The vertical stability of the stream is stable
largely due to the extensive bedrock found throughout the restoration reach.
Refer to Appendix 4, Existing Entrainment and Velocity Forms.

6. Stream Reference Reach Studies
a. Classification of Reference Stream(s)

An unnamed tributary to Varnals Creek was used as a reference reach for design
(see Appendix 5, Reference Vicinity Map). We obtained the location information
from colleagues working in the same area. They surveyed an upstream section
of the creek that had a more confined valley type and steeper slope than would
be appropriate for our restoration. Fortunately, the section just downstream
changed to a wider valley and a shallower slope. The data from both reference
reach sections is shown on the morphological data table. The data from the C4
reach was used as the primary reference.

The gage on Cane Creek near Orange Grove, NC is on a stream reach that also
shows indications of stability and other features of valley type and stream type
that would qualify it as a potential reference reach. We have not officially
requested approval from DWQ to consider this reach as a reference; however,
the data collected from this reach supports our design choices.

The section of Varnals Creek that we chose for our reference reach has a width-
to-depth ratio of 19.3, an entrenchment ratio of 7.2 and a sinuosity of 1.4.
Together these indicate a C type stream. The D50 of the channel material is 8.7,
mm making it a gravel bed stream. There are also significant bedrock outcrops
that appear to control the grade of the stream. The resulting Rosgen Stream
Type is C4/1 (see Appendix 3, Morphology Table).

b. Reference Dimension, Pattern and Profile

The reference reach has a watershed drainage area of about 0.4 square mile.
The measured bankfull width was 11.8 feet, with a mean depth of 0.6 feet. The
calculated cross-sectional area is 7.2 square feet. At the point of our survey, the
stream had access to 85 feet of floodplain at twice the bankfull depth.

The pattern of the reference reach indicated a meander length of 79 feet and a
belt width of 23 feet. The average radius of curvature was 17.7 feet. This
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produced a radius of curvature to bankfull width ratio range of 2.5 to 4.4 and a
meander length to bankfull width ratio of 6.7.

The valley type is similar in the reach surveyed to the valley type of the
restoration reach. The valley slope is 2.5 percent, which is steeper than the
restoration reach valley slope of 0.4 percent. This is typical, since most
reference reaches we have observed are in headwater forested areas, while
most restoration projects occur further down the valley in agriculturally-impacted,
larger floodplains.

The reference reach was a dry channel at the time of our survey. This is
apparently a common feature of Slate Belt streams. The average water surface
slope was estimated using the slope from the top of a riffle with good bankfull
indicators to the top of the lowest riffle with good bankfull indicators. The
estimated water surface slope of the reference reach was calculated to be 1.8
percent.

The Stream Morphology Table (Appendix 3) contains the numerical details of the
reference reach survey. In addition, to the basic morphological data, the Band
Erosion Hazard Index analysis indicated low bank erosion potential. The
Pfankuch channel stability evaluation indicated good channel stability for this
reach based on stream type C4.

c. Reference Stream Vegetative Community

The reference reach lies in a forested valley northeast of Cane Creek Mountain.
There is some new residential development on the edge of the watershed along
Bass Mountain Road. Like most forests of the Piedmont, this site has been
logged several times. The growth of the current forest indicates the most recent
logging to have been 30 to 40 years ago.

The vegetation along the creek is a diverse mixture that includes a canopy of
Oaks, Red Maple, Tulip Trees, Hickories, and Green Ash. The sub canopy
includes juveniles of these species plus some Sourwoods, Dogwoods, Redbud,
and Cucumber Magnolia. The shrub layer includes several Vaccinium species
and Clethera along the channel edge. The most significant feature of the
streamside vegetation is thick colonies of Lady Fern, New York Fern and Royal
Fern. These ferns were conspicuous in spite of the drought that had dramatically
affected the other herbaceous plants along the valley floor. Additional plants
along the riparian edge include Greenbrier, Evergreen Gingers, Blackberry,
Foamflower, Falsenettle, Lamp Rush and Sedges.
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7. Stream Restoration Plan
a. Stream Classification of Restored Site

The natural channel design procedure relies on the interpretation of all available
information about the site and its watershed. Aerial photographs from 1988 and
1993 are available for this site; however, they are of little use since they don't
show enough detail to provide a good source of historical information on channel
stability, modifications, and adjustment. Based on the current condition, valley
type and slope, as well as the existing dimension, pattern and profile of the
channel, the restored channel will be designed to be a stable C4/1.

b. Morphological Table (see Appendix 3)
1. Existing Conditions

2. Proposed Conditions

3. Reference Conditions

c. Scaled Plan View of Current and Proposed Channels
(see Appendix 6)

d. Plan View with Proposed Structures
(see Appendix 7)

Cross vanes, weirs and existing bedrock will be used to control grade at the tops
of riffles. Root wads will be used to protect the outside of meander bends. In the
interest of reducing the bank height ratio, vertical banks will be laid back to create
a bankfull bench and to establish a more stable growing surface. The planform
geometry of the creek will also require adjustment to a more stable meander
pattern that eliminates some over-sharp, eroding curves in the existing channel.
The narrow confines of the valley require that the new channel cross the existing
channel at several locations. These crossing points will require clay channel
plugs to prevent the water flow from seeping into the old channel. These
crossings have been kept to an absolute minimum. Structural details and
specifications will be provided in the final design package.

The tie-in to natural grade will be done at the upper end using a cross vane
located slightly downstream of a bedrock outcrop on the upstream property. The
downstream tie-in will be at a bedrock outcrop just upstream of the bridge on
Quackenbush Road. The natural substrate of the stream will not be altered.

e. Proposed Longitudinal Profile
(see Appendix 8)
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f. Sediment Transport Analysis
(see Appendix 9, Proposed Entrainment and Velocity Forms)

The critical shear stress calculated for the proposed channel must be able to
move the largest particle on the point bar. Entrainment calculations based on the
riffle pebble count and a sieved bar sample are included in Appendix 9. Based
on these calculations, the critical dimensionless shear stress calculated for
Reedy Branch is 0.024. This value corresponds to a required mean bankfull
depth of 1.2 feet to move the design particle size. Measured mean depth is 1.4
feet. The bankfull water surface slope required is 0.0032 ft/ft, which is roughly
equal to the current bankfull slope of 0.0039 ft/ftt Mean depth calculations
indicate a stable stream, with vertical stability controlled by bedrock throughout
the channel.

The calculated bankfull shear stress is 0.28 Ib/ft’. Based on the Shields
diagram, bankfull flow can move a particle 17 mm in diameter. However, using a
revised curve generated by Dave Rosgen based on competence of natural rivers
to move particles, a shear stress of 0.28 Ib/ft* corresponds to moving a particle
closer to 60 mm in diameter. This is consistent with a 35 mm particle found in
our bar sample.

Estimated channel velocities, based on four calculation methods for existing and
proposed conditions, range from 2.0 to 5.5 feet per second (fps). The estimated
velocities selected are 3.5 and 5.4 fps for existing and proposed conditions
respectively. These velocities were then compared with velocities predicted by
Figure 8.31 on page 8-49 of Stream Corridor Restoration Principals, Processes,
and Practices (1998, The Federal Interagency Stream Restoration Working
Group). The chart predicted basic velocities ranging from 4.25 to 6.75 fps
depending on sediment load. This range supports the selected velocity estimate
for the proposed bankfull flow event.

The stability inventory for the Level 3 assessment indicates that Reedy Branch is
a laterally unstable, bedrock controlled, C4 stream type, which can be restored to
a stable C4/1. Problems arise due to high bank height ratio and high sediment
supply from the cattle crossings, overly sharp bends and failing banks. This is
evident in the amount of fines found in the pools. Therefore, the restoration
design will focus on restoring stable meander geometry and establishing a bank
height ratio of one (1) by creating bankfull benches and laying back banks so that
woody vegetation can be established. These measures will restore stability and
diminish sediment loads delivered into the creek.

The restoration will provide habitat improvement, stabilized bed features, and a
reduced sediment supply. The revegetated riparian zone will improve habitat for
aguatic and terrestrial species, which is of importance to the landowner and NC
WRP.
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8. Stream Performance Criteria and Monitoring Plan

The purpose of post-construction monitoring is to assess 1) the stability of the
restored channel (physical monitoring of stream geomorphology) and 2) the
survival rate of the vegetation planted during the restoration. EcoLogic will
provide as-built plans following construction and prior to the first annual
monitoring. The restoration of Reedy Branch involves changes to dimension,
pattern and profile. Benchmarks for permanent monitoring cross-sections,
reference photo points, and at other locations along the restoration reach profile
will be installed during construction. These benchmarks will be referenced during
all subsequent monitoring visits to allow all monitoring data to be comparable.

The monitoring period will be five (5) years from the end of construction. The
monitoring shall be done annually during the fall and winter following the
completion of construction and preferably following a bankfull event. EcolLogic
staff will conduct the first year of monitoring. NC WRP staff or their designated
contractor will conduct subsequent monitoring. Reports from each monitoring
year will be sent to the NC WRP and EcoLogic.

The minimum requirement for dimension monitoring of one cross-section per 20
bankfull widths can be met with eight (6) cross-sections. The cross-sections will
be located in such a way as to capture the range of cross-sectional geometry
installed at the site. One cross-section will be located in a riffle section in the
middle of the project that will also be the site of monitoring pebble counts and
channel geometry diagnostics like width/depth ratio, entrenchment ratio, low
bank height ratio and bankfull depth. The other cross-sections will be spread
throughout the remainder of the channel to monitor other geomorphic features
and locations.

The pattern of the restored stream will be documented with measurements of
sinuosity, meander width ratio, and radius of curvature on the newly constructed
meanders (first year only).

The longitudinal profile will be monitored throughout the length of the restoration
reach. The profile will measure the bed, water surface, and bankfull indicator
elevations, with careful documentation of bed features. The resultant data will
provide facet slopes of the riffles and pools, average slope, and the spacing and
length of the features documented (e.g., pool-to-pool spacing).

The bed materials will be documented by conducting a pebble count at each
reference location. The D50 and D84 of the riffles and pools will be calculated
and reported. A classification pebble count based on the percentage of riffles
and pools will also be conducted and reported.

Photographs showing the banks and the channel, with a scale included will
document each permanent (reference) cross-section. Photographs will also be
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taken of in-stream structures, the riparian vegetation, and one or more
longitudinal views of the restoration reach.

Transects or sample blocks will be established for monitoring riparian vegetation.
Seeded areas, transplants, and/or new seedlings will be assessed for
establishment, survival rate and durability. Woody transplants and/or planted
woody stems will be counted and assessed for species survival. Monitoring of
woody vegetation will document attainment of the success criteria of 320 stems
per acre after five years (5) and species diversity.
The monitoring plan may include benthic macroinvertebrate sampling. This will
be contingent on NC DWQ acceptance of this site for study.
9. Sediment and Erosion Control Plan

(To be completed as part of the final design)
a. Narrative

b. Supporting Calculations

c. Schematics of Structures
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Appendix 1

Vicinity Map of Reedy Branch
Watershed of Restoration Reach
Kiser Farm from Alamance County GIS

Site Photographs
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Reedy Branch
Kiser Farm, Snow Camp, Alamance County
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Long, straight pool with unstable banks. Note cattle tracks in mud.
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Reedy Branch
Kiser Farm, Snow Camp, Alamance County

Bedrock and boulders on ﬁdeIain. Rip'éria vegetatio cleared.
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Reedy Branch
Kiser Farm, Snow Camp, Alamance County
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ubstr alternates between boIe, fines, and bedrock. Note absence of
shrubs and herbaceous species, channel pattern, and 36” to 42 vertical banks.

One of many cattle csings
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Reedy Creek, Kiser

N Sieals

»/ Streams and Rivars
200" Aerial Photos
400" Aarial Pholos

Print|  Close Window |

http:ffwww.a.../com.esri.esrimap.Esdmap?ServiceName=redirect&Form=Tme&Encode=Fals 4/25/2002



Reedy Branch Restoration

Appendix 2

Alamance County NRCS Soils Maps
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