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EXECUTIVE SUMMARY

For this project, the goal and objective is to restore physical and biological integrity beyond current
stream conditions. Current conditions consist of channelized, modified and impaired stream reaches,
exacerbated by nutrient loading from agricultural land use and streambank denuding, destabilization
and erosion from cattle intrusion. Restoration of the streams, utilizing methodical and varying
mitigation approaches, will provide the desired habitat and stability features necessary to improve the
quality of the streams. Objectives to meet these goals are listed below.

e Provide stable stream channels with features characteristic of a biologically diverse
environment

e Restore the connection between the bankfull width and floodprone width of the channels by
improving the floodplain area

e Stabilize eroding streambanks

e Provide functional, native riparian corridors where deficient, and preserve existing forested
corridors

¢ Improve physical aquatic habitat features

e Minimize land development impacts to the streams

e Provide long-term protection of the stream corridors via perpetual conservation easements

The restoration measures proposed for Davis Branch mainstem and Unnamed Tributary 1 (UT1)
will provide the attributes described above by incorporating mitigation approaches to the levels
required to support stability and biological diversity essential to ecosystem enhancement.
Presently, these features are absent or diminished within the project stream reaches and corridors.

The restoration of the Davis Branch mainstem and UT1 includes assessing and quantifying stable
geomorphologic reference reach conditions that is the foundation for the design and construction of
stable natural channels. Considerations that have been applied to the design of this project are
listed below.

e Channels designed with appropriate bankfull dimensions, cross-sectional areas and profile
gradients to convey predicted bankfull flows and entrain bedload readily available to the
streams, without aggrading or degrading.

e Channel pattern, profile and dimension extrapolated from data collected at a stable
reference reach within the same watershed, physiographic province, ecoregion, geologic
setting and valley type as the Davis Branch project reaches.

e Grade control and bank stabilization structures to enhance environmental and ecological
attributes of the stream channels through the use of natural materials and indigenous, native
revetment.

e In-stream aquatic habitat features, such as riffle-run-pool-glide complexes, and re-
establishment of instream, overbank and riparian zone vegetation will provide shade and
streambank stability.

e In-stream structures, such as cross-vanes, bank stabilization enhancements, or combinations
thereof, constructed using native rock and log structures will be utilized where needed to
alleviate near-bank shear stress, provide grade control, stabilize streambanks and create
aquatic habitat.

e Reconnection of the stream channels to functional floodplains by making improvements to
the stream channels, floodprone areas and riparian zones that restores dimension, pattern
and profile based on reference reach conditions.
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e [Establishment of indigenous instream, overbank and riparian herbaceous ground cover,
shrub, understory and canopy species throughout the project riparian corridors, where
deficient. Existing vegetation present along the streams will be preserved to the maximum
extent practicable.

Proven natural geometry relationships, as described by Newbury, Leopold, Wolman, Miller, Rosgen
and others, provide the basis for designing stable, self-maintaining stream channels. Empirical and
quantitative relationships between drainage area, discharge, channel pattern, profile and dimension
form the foundation for restoring the physical and biological functions of streams. Stream mitigation
approaches including preservation, enhancement, and full-scale restoration has been thoroughly
evaluated for each project reach, as defined in the multi-agency April 2003 Stream Mitigation
Guidelines. Mitigation approaches were evaluated in terms of meeting stated project goals and
objectives. Due to historical stream modifications (channelization) and existing agricultural land use
impacts (nutrient laden runoff and livestock encroachment), restoring dimension and profile only will
not achieve the required level of ecological enhancement needed to return the each of the impaired
project reaches to stable, natural conditions.

To achieve the most beneficial outcome, from an ecosystem enhancement perspective, a combination
of Preservation, Level I Enhancement and Priority Level I/II restoration is proposed on Davis Branch
mainstem. A combination of Enhancement Level II and Priority Level I restoration is proposed for
Davis Branch UT1. On the mainstem reach, approximately 766 linear feet (1.f.) will be preserved,
1,802 1.f. will be restored utilizing a Priority Level I/II approach, and 1,229 Lf. will be restored
utilizing an Enhancement Level I approach. Approximately 396 Lf. of stream will be restored on
UT]1, utilizing an Enhancement Level II approach. The final 450 L.f. on UT-1 will be restored utilizing
a Priority Level I restoration approach. The sum of the proposed total restored stream lengths
designated in this restoration plan is approximately 4,718 1.f. Pre-existing and proposed stream
lengths and restoration approach are summarized in the following table, including proposed Stream
Mitigation Units (SMUs):

Davis Branch and Unnamed Tributary 1 Restoration Summary
Project Number D06054-F (Davis Branch and Unnamed Tributary 1)

Reach/Approach

Existing Length

Proposed Length

Credit Ratio

SMUs

Davis Branch
Preservation

781 Lf.

766 Lf.*

5

153

Davis Branch
Priority Level I/I1
Restoration

1,562 Lf.

1,802 Lf.

1

1,802

Davis Branch
Enhancement
Level 1

1,289 Lf.

1,229 L£.*

1.5

819

UT1
Enhancement
Level I1

396 Lf.

396 Lf.

2.5

158

UT1
Priority Level I
Restoration

334 Lf.

450 L.f.

450

Totals

4,361 L.1.

4,718 1.1,

3,383

*Proposed channel lengths are within the recorded, permanent conservation easement and excludes permanent

easement crossings.

i
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The stream restoration project will be monitored for a period of five consecutive years or until the
required success criteria has been met as determined by the North Carolina Ecosystem Enhancement
Program (EEP), Division of Water Quality (DWQ) and the U.S. Army Corps of Engineers (USACE),
Wilmington District. Parameters that will be documented during annual stream monitoring, to ensure
the success of the stream restoration project, will include longitudinal profiles and monumented
cross-sections stream channel surveys, channel substrate particle distribution analysis, fixed station
photography, and vegetation surveys along the stream corridors and riparian buffer zones.

il
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1.0 PROJECT SITE IDENTIFICATION AND LOCATION

1.1 Directions to Project Site

The proposed project is located southeast of Olive Branch Road and west of Marshville-
Olive Branch Road, 7.8 miles north-northeast of the town of Marshville, Union County,
North Carolina. The site location and vicinity map is presented on Figure 1. The project is
located on properties owned by Edward Bruce Staton and wife Deborah H. Staton, and Keith
Bunyan Staton and wife Phyllis Griffin. The project includes restoration activities along
Davis Branch mainstem and one unnamed tributary stream, designated as UT1 throughout
this document.

To travel to the site from U.S. Route 74 in Marshville, North Carolina, turn onto North Elm
Street (SR 205) and travel 5.3 miles to Olive Branch Road (SR 1006). Turn right onto Olive
Branch Road and travel 3.9 miles to 9406 Olive Branch Road (Edward and Deborah Staton
Residence). Turn right onto the Staton’s driveway, the dedicated egress/ingress access to the
recorded EEP Conservation Easement Areas on the Davis Branch and Unnamed Tributary,
Stream Restoration Project.

1.2 USGS Hvdrologic Unit Code and NCDWQO River Basin Designations

The Davis Branch watershed is located within the USGS 14-digit HUC watershed
03040105070080. Davis Branch is a tributary to Gourdvine Creek, to Richardson Creek to
the Rocky River in the Lower Yadkin-Pee Dee River Subbasin 03-07-14, as shown on
Figure 2. The project is not located within a North Carolina Wetland Restoration Program
(WRP) targeted watershed; however, it is located immediately north of Beaverdam Creek
WRP Targeted Watershed 81030. The project stream reaches are mapped on North Carolina
Department of Transportation, Light Detection and Ranging (LiDAR) March 2005 coverage
for Union County, North Carolina as shown on Figure 3.
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2.0 WATERSHED CHARACTERIZATION

2.1 Drainage Area

The drainage area tributary to the downstream limits of the project on Davis Branch
mainstem is 0.3352 square miles or 214.50 acres. The drainage area tributary to the
downstream limits of UT1 is 0.0721 square miles or 46.12 acres. The project contribution
drainage areas watershed map is presented on Figure 3. Drainage areas for the project
reaches are summarized in Table 1.

TABLE 1
Drainage Areas
Project Number D06054-F (Davis Branch and Unnamed Tributary

D

Reach Drainage Area (Acres)

Davis Branch Mainstem (downstream 214.50
project limits)
UT]1 to Davis Branch* 46.12
Total 214.50

*UT1 drainage area is part of the total drainage area for the project

2.2 Surface Water Classification/ Water Quality

As noted in Section 1.2, the Davis Branch watershed is located within the USGS 14-digit
HUC Watershed 030401050-70080. Davis Branch and UTI1 are first and second order
headwater tributaries to Gourdvine Creek of Richardson Creek of the Rocky River in the
Lower Yadkin-Pee Dee River Subbasin 03-07-14. Subbasin 03-07-14 includes a portion of
the Rocky River including the Richardson Creek and Lanes Creek Watersheds. The Rocky
River cuts across the northeast corner of this subbasin from the confluence of Long Creek
(Subbasin 03-07-13) to the Pee Dee River. Richardson Creek and Lanes Creek flow in a
northeasterly direction into this lowest segment of the Rocky River catchment. Most of the
subbasin lies in Union County. Major municipalities include Unionville and Monroe to the
west and southwest, respectively. Smaller municipalities include Marshville and Wingate,
North Carolina, to the south and south-southwest, respectively.

The Yadkin-Pee Dee River Basin Watershed Restoration Plan (December 2003) notes water
quality cannot be generalized across the 420 square mile Rocky River, Richardson Creek and
Lanes Creek Watersheds. Based on DWQ monitoring between 1998 and 2001, there are no
High Quality or Outstanding Resource Waters in this subbasin. While the Davis Branch
restoration project is not located within a targeted WRP watershed in the subbasin, it is a
headwater tributary in the Richardson Creek catchment impaired, in large part, by non-point
source nutrient and sediment loading from agricultural runoff. Richardson Creek is impaired
due to low dissolved oxygen concentrations, excess nutrients and sedimentation. Water
chemistry data show extremely high nutrient levels, with high nitrate/nitrite and total
phosphorus concentrations. Portions of Richardson Creek are currently listed on the state’s
draft 303(d) list as of December 2003.
2
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Restoring the project streams and their riparian corridors will help improve instream water
quality in the Richardson Creek catchment. This will be accomplished by reducing the
volume of erosion of nutrient enriched soils from vertical to undercut, incised streambanks,
excluding livestock from the riparian corridors, providing sediment and nutrient storage
along the revegetated floodplain areas and riparian corridors, where deficient. and by
protecting the restored stream corridors via the recorded, perpetual, 150-feet wide, 13.12 acre
conservation easement granted to the State of North Carolina on August 24, 2007, at Deed
Book 4666, Page 306 and Deed Book 4666, Page 315, and shown on a Plat of survey at Book
K Page 173, Union County Register of Deeds.

The following map shows the Davis Branch and UT1 stream restoration project (NC EEP
Project Number D06054-F) in relation to Wetland Resource Center’s NC EEP full delivery
stream restoration project, Beaverdam Creek and Unnamed Tributaries (NC EEP Project
Number D06054-C), in relation to physically and biologically impaired reaches of
Richardson Creek and Lanes Creek, respectively. Three USGS 14-digit HUC WRP Targeted
Watersheds (03040105-081010, -081020, and -081030) in the adjacent Lanes Creek
watershed, southeast from the Davis Branch and Unnamed Tributary project site, have been
prioritized as areas with the need and opportunity for stream and wetland restoration efforts
by the NC DWQ and NC EEP. The map is from Section B, Chapter 14 of the Yadkin-Pee
Dee River Basin Watershed Restoration Plan (December 2003). The Beaverdam Creek
project is located in 14-digit HUC 03040105-081030.
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Davis Branch, typical of many of the headwater streams in the Richardson Creek and Lanes
Creek catchments, is primarily agricultural land with dug-out impoundments or dammed
headwater tributaries used as farm ponds to water livestock. The cited December 2003 basin-
wide restoration plan. addressing surface water quality issues in the Richardson and Lanes
Creek watersheds, recommends the following actions be taken to improve instream water
quality: Reduce nutrients from all sources (agriculture, wastewater infrastructure, and
stormwater runoff); widespread implementation of BMPs to control nonpoint sources of
pollution, particularly from agricultural activities, throughout the watersheds, and no new
discharges of oxygen consuming wastes be permitted on Richardson Creek above the
Monroe WWTP. The following photograph, taken at the bottom of the Davis Branch
mainstem project reach on March 9, 2006, graphically shows nutrient laden agricultural
runoff exacerbated by livestock intrusion, and hoof-shear streambank destabilization leading
to erosion and offsite discharge of oxygen consuming agricultural runoff and sedimentation.
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Prolific algae bloom and anaerobic stream conditions at the outlet end of the culvert carrying
nutrient laden agricultural runoff from the project site under Olive Branch Road, approximately H
b

1,140 L.f. upstream from the confluence of Davis Branch with Gourdvine Creek (August 8, 2006).

N
N

The preceding photographs shows the impacts of nutrient enriched runoff and sedimentation
from agricultural lands, typical in the Rocky River, Richardson Creek and Lanes Creek
Watersheds. Restoration and protection of headwater streams and their riparian corridors,
such as proposed in this restoration plan for Davis Branch and UT1, throughout Subbasin 03-
07-14 will have a cumulative, positive impact on improving instream water quality, riparian
and aquatic habitat.

2.3 Physiography, Geology, and Soils

Physiography

The Davis Branch watershed is located in the Piedmont Physiographic Province of south
central North Carolina in the Carolina Slate Belt Ecoregion (Draft Level III and Level IV
Ecoregions of North Carolina, USEPA, USDA-NRCS & NCDENR, August 17, 2000).
Valley Type VIII (Rosgen, 1996) is most readily identified landform along the lower 2,100
L.f. reach on the mainstem corridor, with subtle terraces positioned laterally along the broad
valley (site specific floodprone width varies from 120 to 150 feet) with moderate, down-
valley elevation relief. Alluvial terraces and floodplains are the predominant depositional
features in this fluvial geomorphologic system and produce a high sediment supply as the
landform evolves. On UT1 and the upstream east-west trending reach on the mainstem, the
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valley narrows and transitions to a moderately steep, gentle sloping side slopes Type II
colluvial valley. As shown on Figure 2 and Figure 3 the first and second order Davis
Branch stream reaches are headwater streams to Richardson Creek. Existing valley slopes for
the project reaches range from 0.0170 ft/ft to 0.0249 ft/ft with elevations from the upstream
watershed boundary to the mouth of Davis Branch ranging from 526 feet to 390 feet (NAVD
88), with a total watershed elevation relief of 136 feet.

Geology

In the project vicinity, bedrock consists of heated and deformed (metamorphosed)
sedimentary and volcanic rock. Bedrock is exposed and outcrops in the streambeds along the
mainstem and the lower segment of UT1 where the channels have incised to bedrock.
Exposed bedrock is dense, crystalline on a microscopic scale (i.e., grains not visible to the
naked eye), slate. The Carolina Slate Belt was the site of a series of oceanic volcanic islands
about 550 — 650 million years ago (Pre-Cambrian and Cambrian Systems). Metamorphic
rocks that occur in this region include meta-mudstone and meta-argillite (slate), thin to thick
bedded, bedding planes and axial-planar cleavage common; interbedded with meta-
sandstone, meta-conglomerate and meta-volcanic rock. The project site geology map is
presented on Figure 4 (general bedrock descriptions and mapped extent are from the
Geologic Map of North Carolina, NCGS, 1985).

The site is located on the northwest limb of the northeast-southwest trending Troy
Anticlinorium. The axial plane strikes N49°E (i.e., fold crest orientation), with a regional
bedding plane dip angle of 37° to the northwest. Across the fold axis to the southeast, the
regional bedding plane dip angle is somewhat less steep, 29° to the southeast. The Troy
Anticlinorium represents a series of local anticlines (upward folded arches) and synclines
(downward folded troughs) that regionally form a large anticline. The local folds are open
and predominantly asymmetric, mimicking the asymmetric bedding plane geometries of the
parent fold. Axial plane cleavage (rock splitting planes essentially parallel to the axial plane
of the fold) is best developed where only argillites (i.e., slate - metamorphosed, fine-grained
mudstone and clay) are involved in the folding.

Four formations are recognized in the Union County portion of the Carolina Slate Belt —
from oldest to youngest, the Uwharrie Formation, Tillery Formation, McManus Formation
and Yadkin Formation, that together comprise over 16,500 feet of the Lower Paleozoic
Section in south-central North Carolina. The Uwharrie Formation represents a period of
extensive volcanism with the formation of crystal lithic and devitrified tuffs, a rock formed
from compacted volcanic fragments, generally smaller than four millimeters in diameter,
incorporated in a micro-crystalline groundmass. The Tillery Formation consists of thin
bedded, laminated argillite with some interbedded non-laminated argillite and sandstone.
Thick bedded, tuffaceous argillite characterizes the McManus Formation which also contains
an appreciable amount of crystal tuff and very fine-grained sandstone. The youngest unit is
the is the Yadkin Graywacke which consists of thick bedded graywacke and laminated
argillite. Quartz and igneous intrusions are found in all of the units. The age of the rocks
studied is Early Paleozoic, probably Cambrian or Ordovician.
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Locally, the site is underlain by the McManus Formation which comprises approximately
11,600 feet, or approximately 70 percent of the Carolina Slate Belt section in Union County,
North Carolina. Bedrock is exposed and outcrops in the streambed along the mainstem and
the lower segment of UT1 where the channel is incised to bedrock. The Davis Branch
reference reach, located on the north side of Olive Branch Road, exhibits strong slate
bedrock control. Bedrock exposed in the streambeds is dense, crystalline on a microscopic
scale (grains not visible to the naked eye), moderately to steeply dipping fractured, thin to
medium bedded slate. (Detailed local structure and stratigraphy from Randazzo, A.F.,
Petrography and Stratigraphy of the Carolina Slate Belt, Union County, North Carolina,

Ph.D. Thesis, University of North Carolina at Chapel Hill, 1968). The structural geologic
map on the following page is published in the cited thesis. The following photograph shows
typical bedrock streambed conditions on the upper section of the mainstem Enhancement
Level I reach.
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Soils

Figure 5 shows the boundaries of mapped soil units within the project site and vicinity. Soils
mapping and taxonomic descriptions are from the USDA NRCS, Soil Survey of Union
County, North Carolina (USDA - NRCS, January 1996). The soils along Davis Branch
mainstem and UT1 have been derived from and developed over fine-grained metamorphic
rock formations (i.e., meta-mudstone and meta-argillite, geologic nomenclatures
synonymous with slate).

The predominant soil type mapped on the Davis Branch mainstem is the Cid channery silt
loam (map symbol — CmB on Figure 5), 1 to 5 percent slopes. This map unit consists mainly
of moderately deep, moderately well drained and somewhat poorly drained, nearly level and
gently sloping Cid and similar soils on flats, on ridges in the uplands, in depressions and in
headwater drainageways. Typically, the surface layer is light brownish gray channery silt
loam 4 inches thick. The subsurface layer is a pale yellow channery silt loam 5 inches thick.
The subsoil is 18 inches thick. In the upper part, it is light olive brown silty clay that has light
brownish gray mottles. In the lower part, it is mottled grayish brown and light olive brown
channery silty clay. Weathered, fractured slate bedrock is encountered at a depth of about 27
inches. Hard, fractured slate bedrock is encountered at a depth of about 32 inches.
Permeability is slow in the Cid soil. Average water capacity is low or moderate. The shrink-
swell potential is moderate. A seasonal high water table is perched between 1.5 to 2.5 feet
below ground surface from December through May. The depth to hard bedrock ranges from
20 to 40 inches. The hazard of erosion is moderate on construction sites if the ground cover
is removed. This map unit is used mainly as cropland, hay, pasture or woodland. The
following photograph shows the entire Cid pedon section, exposed to erosion along the east
(river right) bank of Davis Branch, taken on April 15, 2008, facing upstream.
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The next photograph, taken at the bottom of the mainstem reach on March 9, 2006, shows the
Cid pedon section, with nutrient laden water, as evidenced by prolific algae bloom, attributed
to agricultural runoff exacerbated by livestock intrusion, and hoof-shear streambank
destabilization leading to erosion.

Included with the Cid soils on site are areas of Badin channery silt loam (map symbol -
BaB), 2 to 8 percent slopes, mapped on river left along the mainstem Priority Level I/II
restoration reach on the Staton property and along the mainstem preservation reach on the
Griffin property.

The Badin map unit consists mainly of moderately deep, well drained undulating soils on
convex upland ridges that are highly dissected by intermittent drainageways. Individual areas
are irregular in shape and range from 5 to more than 100 acres in size.

Typically, the surface layer is brown Channery silt loam 7 inches thick. The subsoil is 21
inches thick. In the upper part, it is red silty clay. In the lower part, it is red Channery silty
clay loam that has yellow and strong brown mottles. Weathered, fractured slate bedrock is
encountered at a depth of about 28 inches. Hard, fractured slate bedrock is at a depth of about
41 inches. In some eroded areas where the upper part of the subsoil has been mixed with the
surface soil by plowing, the surface layer is reddish brown Channery silty clay loam.

11
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Permeability is moderate in the Badin soil. Available water capacity is low or moderate. The
shrink-swell potential is moderate. The hazard of erosion is moderate in bare or unprotected
areas. Flat slate fragments on the surface helps to control erosion. The depth to weathered
bedrock ranges from 20 to 40 inches. The depth to hard, fractured slate bedrock is greater
than 40 inches. This map unit is used mainly for cropland, pasture and woodland.

An area of Badin Channery silty clay loam, 2 to 8 percent, eroded (map symbol - BAC2) is
present along the lower Enhancement Level 1 mainstem reach on Davis Branch. The soil
taxonomy is essentially identical to the BaB map unit described in the preceding paragraph.
Some primary differences are the BAC2 map unit is poorly suited to cultivated crops because
of slope constraints and the eroded surface layer. The hazard of further erosion is very
severe. Weathered, fractured slate bedrock is encountered at a depth of about 29 inches.
Hard, fractured slate bedrock is encountered at a depth of about 41 inches. The following
photograph, taken on April 15, 2008 looking upstream on Davis Branch mainstem
Enhancement Level 1 reach, shows the erodible nature of the Badin, BAdC2 soil pedon on site,
with streambank sloughing in the foreground and vertical, denuded streambanks upstream
attributed to cattle intrusion.

Goldston-Badin complex soils (map symbols - GsB and GsC), 2 to 8 and 8 to 15 percent
slopes, respectively, are the mapped units on UT-1. GsB soils are mapped along the upper
third of the project reach. GsC soils are mapped to the confluence of UT-1 with Davis
Branch mainstem.

The GsB component of the mapped unit consists mainly of shallow and moderately deep,
well drained to excessively drained, undulating Goldston and Badin soils on ridges in the
uplands. The topography is highly dissected by intermittent drainageways. The unit is about
45 percent Goldston soil and about 40 percent Badin soil. The two soils occur as areas so
intricately mixed that mapping them separately at the selected scale in not practical.
Individual areas are irregular in shape and range from 5 to more than 100 acres in size.

Typically, the surface layer of the Goldston soil is brown very channery silt loam 5 inches
thick. The subsoil is light yellow brown very channery silt loam 11 inches thick. Weathered,
fractured slate bedrock is typically encountered at a depth of 27 inches. In some places
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bedrock is exposed at ground surface, resulting in narrow, scattered bands of weathered slate
outcrops. In other areas, flagstones (flat slabs of slate) are in and on the surface layer.

Permeability is moderately rapid in the Goldston soil. Available water capacity is low. The
hazard of erosion is moderate in bare or unprotected areas. Flat slate fragments on the surface
create a “mulch effect” that helps to hold water in the soil and helps to control erosion. The
depth to weathered bedrock ranges from 10 to 20 inches. The depth to hard, fractured slate
bedrock ranges from 20 to 40 inches.

The Badin soil is well drained. Typically, the surface layer is brown channery silt loam 7
inches thick. The subsoil is 21 inches thick. In the upper part, it is red silty clay. In the lower
part, it is red channery silty clay loam that has yellow and strong brown mottles. Weathered,
fractured slate bedrock is encountered at a depth of about 28 inches. Hard, fractured slate
bedrock is at a depth of about 41 inches. In some eroded areas where the upper part of the
subsoil has been mixed with the surface soil by plowing, the surface layer is reddish brown
channery silty clay loam. Permeability is moderate in the Badin soil. Available water
capacity is low or moderate. The shrink-swell potential is moderate. The hazard of erosion is
moderate in bare or unprotected areas. Flat slate fragments on the surface helps to control
erosion. The depth to weathered bedrock ranges from 20 to 40 inches. The depth to hard,
fractured slate bedrock is greater than 40 inches. This map unit is used mainly for cropland,
pasture and woodland.

The GsB component of Goldston-Badin complex, 8 to 15 percent slopes is mapped along the
lower two-thirds of the UT-1 project reach to its confluence with Davis Branch. The GsB
mapped soil unit consists mainly of shallow and moderately deep, well drained to
excessively drained, undulating Goldston and Badin soils on hillside valley slopes, as
opposed to the GsC (2 to 8 percent slopes) soils mapped on ridges in upland areas. The
topography is highly dissected by intermittent drainageways. The unit is about 55 percent
Goldston soil and about 30 percent Badin soil. The two soils occur as areas so intricately
mixed that mapping them separately at the selected scale in not practical. Individual areas are
irregular in shape and range from 4 to more than 25 acres in size.

The Goldston soil is well drained to excessively drained and is shallow over bedrock.
Typically, the surface layer of the Goldston soil is brown very channery silt loam 5 inches
thick. The subsoil is light yellow brown very channery silt loam 11 inches thick. Weathered,
fractured slate bedrock is typically encountered at a depth of 16 inches. Hard, fractured slate
bedrock is encountered at approximately 27 inches below ground surface In some places
bedrock is exposed at ground surface, resulting in narrow, scattered bands of weathered slate
outcrops. In other areas, flagstones are in and on the surface layer. Other than shallower
accumulated soil thickness attributed to hill slope landform geomorphologic processes
associated with steeper land surface slope, as described above, with the GsB component
containing a proportionately higher composition of Goldston soil based on slope position, the
GsB pedon is otherwise identical to the GsC pedon. The following photograph shows soil
conditions near the mouth of UT-1, partially obscured to vegetation on April 15, 2008,
characteristic of the on site GsB soil pedon section.
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The following block diagram from the cited Soil Survey of Union County is representative of
the occurrence of mapped Goldston-Badin-Cid soils on site.

Carolina Slates

Pattern of soils and parent material in the Goldston-Badin-Cid general soil map unit.
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2.4 Historical Land Use and Development Trends

The land surrounding the restoration project is cattle pasture and hay land. Cattle have direct
access to the project stream reaches for drinking water, and in areas where established
riparian canopy exist, cattle access the project corridors for shade. Presently, the cattle
access the stream randomly and, in doing so, have denuded and destabilized streambanks due
to grazing, browsing and associated hoof shear. The unstable streambanks and denuded
riparian corridors are contributing large quantities of nutrient laden sediment to the project
stream reaches. Eroded sediment from the unstable streambanks is transported downstream
and off site into the larger Davis Branch, Gourdvine Creek and Richardson Creek
watersheds.

Runoff from agricultural land use together with cattle intrusion along the project corridors
provides direct nutrient pathways into the project stream reaches. Currently, the upper reach
of UT1 has sparse riparian vegetation along its stream corridor. Vegetation along the existing
stream corridors is nonfunctional with respect to bank stabilization, nutrient uptake and
sediment removal from overland flow (i.e., non-point source pollutants). The approximate
lower third of UT1 and the upper Davis Branch mainstem reaches have established hardwood
forested riparian corridors. However, cattle intrusion has denuded herbaceous groundcover,
and adversely impaired shrub and mid-story canopy vegetation. Cattle intrusion is the
primary cause of stream instability on site. This photograph shows the adverse impacts of
browsing and grazing of shrub and herbaceous ground cover (vegetative denuding), hoof
shear, leading to erosion from destabilized overland sheet flow and streambanks,
respectively.
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Cattle Intrusion — Denuded mainstem herbaceous ground cover and understory within forested
riparian corridor, causing sheet erosion and nutrient laden runoff (July 12, 2006).

Mainstem Cattle Intrusion —
¥ ! Hoof-shear leading to vertical
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Mainstem Cattle Intrusion — Hoof shear and vegetative
denuding on the Griffin property, mainstem
Preservation Reach, showing channel conditions during
the drought of 2006-07 (July 12, 2006).

i s

&

The photograph on the following page, taken on April 15, 2008 near the mouth of UT1
shows channel incision, hoof-shear streambank destabilization, and nutrient loading (algae
proliferation) from livestock intrusion and agricultural runoff from adjacent, fertilized
pasture and hay land.
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Table 2 presents a breakdown of land use within the local watershed and is based upon the
USGS National Land Cover Dataset (NLCD, 2001). Land cover within the watershed is
presented spatially on Figure 6.

TABLE 2
Watershed Land Use Summary
Davis Branch and Unnamed Tributary 1

Project Number D06054-F (Davis Branch and Unnamed Tributary 1)
Description Count Sq Meters Acres | SqMi | Percent
Developed, open space 4 3,731 0.9 | 0.0015 0.43
Developed, Low Intensity 6 4,989 1.2 | 0.0019 0.57
Deciduous Forest 157 137,202 33.9 | 0.0530 15.80
Evergreen Forest 28 24,037 5.9 0.0093 2.77
Grassland/Herbaceous 9 9,070 2.2 ] 0.0035 1.04
Hay/Pasture 750 679,913 167.9 | 0.2624 78.31
Cultivated Crops 14 9,300 2.3 | 0.0036 1.07
Totals 868,241 214.5| 0.3352 | 100.00

A L T R N TR T LM - 5 L ST T WML W T .

UT1 — Algae proliferation attributed to nutrient enriched
runoff from adjacent, fertile pasture and hay land,
exacerbated by cattle intrusion.
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2.5 Endangered/ Threatened Species

The species listed in Table 3 are Federally-listed Threatened or Endangered Species in
Union County, North Carolina, according to the U.S. Fish and Wildlife Service (FWS)
website (http://nc-es.fws.gov/es/countyfr.html):

TABLE 3
Federal Threatened and Endangered Species in Union County
Project Number D06054-F (Davis Branch and Unnamed Tributary 1)

Common Name Scientific Name Federal Status Known
Occurrences
Schweinitz’s Helianthus schweinitzii Endangered Current
Sunflower
Carolina heelsplitter Lasmigona decorata Endangered Current
Michaux’s Sumac Rhus michauxii Endangered Current

The “Known Occurrences” column refers to the last time the species was observed in a
particular county, according to the species distribution maps from the North Carolina Natural
Heritage Program dataset. “Current” means that the species was seen in the county within
the last 20 years.

As part of the National Environmental Policy Act (NEPA) compliance procedure for the
project, a scoping letter was submitted to the US Fish and Wildlife Service on July 11, 2006
to request information on these species and any comments with respect to endangered species
that may arise as a result of this project. This scoping letter included language specifying
that a lack of response within 30 days would be assumed to mean the USFWS had no
comments or recommendations regarding this project. No response was received within the
30 day period ending August 14, 2006.

A scoping letter was also sent to the National Oceanic and Atmospheric Administration
(NOAA)-Fisheries Service, Beaufort Field Office, on July 18, 2006 for comments on any
issues related to endangered species of essential fish habitat. During a telephone
conversation on July 31, 2006, Mr. Ron Sechler of the NOAA-Fisheries Office stated that he
had no comments related to this project.

A request for a site-specific search of the North Carolina Natural Heritage Program Database
was made to the North Carolina Department of Environmental and Natural Resources
(NCDENR). The search results returned on March 6, 2006 indicated that the database had
no record of rare species, significant natural communities, or priority natural areas at the site
nor within 1 mile of the project area.

Based on a review of available information, including a site visit, no habitat for any of
species listed in Table 3 is apparent on the site. Due to a lack of available habitat, the Davis
Branch project is not likely to have an adverse effect on any Federally-listed threatened or
endangered species. This information was presented in the Categorical Exclusion report
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submitted to and accepted by the Federal Highway Administration and State of North
Carolina on September 18, 2006.

2.6 Cultural Resources

A scoping letter was submitted to the North Carolina Department of Cultural Resources,
State Historic Preservation Office (SHPO) for review. In correspondence dated July 27,
2006, the SHPO indicated that they were aware of no historic resources that would be
affected by the project. The SHPO had no comments on the undertaking as proposed.

2.7 Potential Constraints

There are no constraints that have potential to adversely impact or limit improvements
associated with the restoration of Davis Branch and Unnamed Tributary 1.

2.7.1 Property Ownership History and Boundary

The project site lies entirely within lands owned by Edward and Deborah Staton (9406 Olive
Branch Road, Marshville, North Carolina, 28103), and Keith and Phyllis Griffin (4827
Marshville-Olive Branch Road, Marshville, North Carolina, 28103). The project, in its
entirety, is located southeast of Olive Branch Road and west of Marshville-Olive Branch
Road, north of the town of Marshville, Union County, North Carolina.

2.7.2 Site Access

The project site is located on properties owned by Edward Bruce Staton and wife Deborah H.
Staton (213+/- acres being conveyed to Grantor by deed as recorded in Estate File SE0057 of
the Union County Registry), and Keith Bunyan Staton and wife Phyllis Griffin (20+/- acres
being conveyed to Grantor by deed as recorded in Deed Book 797, Page 32 of the Union
County Registry). The project includes stream restoration activities along Davis Branch
mainstem and one unnamed tributary stream, designated as UT1.

To travel to the dedicated access to the site, from U.S. Route 74 in Marshville, North
Carolina, turn onto North Elm Street (SR 205) and travel 5.3 miles to Olive Branch Road
(SR 1006). Turn right onto Olive Branch Road and travel 3.9 miles to 9406 Olive Branch
Road (Edward and Deborah Staton Residence). Turn right onto the Staton’s driveway, which
is the dedicated egress/ingress access to the site.

Site access is provided in Conservation Easement Deeds recorded and on file at the Union
County, North Carolina Register of Deeds Office in Deed Book, 4666 Page 306 (Staton
Parcel), and Deed Book 4666, Page 315 (Griffin Parcel). Site access is shown on a plat of
survey entitled “CONSERVATION EASEMENT FOR THE STATE OF NORTH
CAROLINA ECOSYSTEM ENHANCEMENT PROGRAM FOR DAVIS BRANCH AND
UNNAMED TRIBUTARY” dated May 7, 2007, certified by Steven A. Amos, PLS L-4520,
and recorded in Map Book K, Page 173, Union County Register of Deeds on August 24,
2007.
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Additionally, the dedicated site egress/ingress is shown on restoration plan sheets RP-01/20
and RP-02/20 in Appendix 1.

2.7.3 Utilities

To the best of our knowledge, the project stream reaches and the perpetual conservation
easement areas are neither encumbered nor encroached upon by either overhead or
underground utilities.
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3.0 PROJECT SITE STREAMS

3.1 Channel Classification

Davis Branch Impaired Mainstem - Priority Level I/II Restoration Reach

North Carolina Division of Water Quality (DWQ) Stream Classification Form was
completed for the Davis Branch mainstem and is included in Appendix 2. The mainstem
received a score of 33.5, classifying it as a perennial channel. The stable, natural channel
form for the Davis Branch mainstem restoration reach is a Rosgen E4/1 stream type, based
on a detailed Rosgen Level IlII, quantitative analysis of stable reference reach conditions on
August 8-9, 2006. The reference reach is located downstream from the site, beginning at the
outlet end of the culvert carrying Davis Branch under Olive Branch Road to the confluence
of Davis Branch with Gourdvine Creek. Detailed geomorphologic surveys were conducted
along representative segments of each of the impaired project reaches on July 17, 2007.

A number of anthropogenic factors have impacted the stream channel and riparian corridor
along the impaired upper mainstem restoration reach, resulting in its present unstable,
moderately incised and braided condition. Bank height ratios (BHR) calculated at impaired
pool cross-section 14+87.29 and impaired riffle cross-section 16+50.79, located 706 feet and
870 feet downstream from the mainstem preservation reach on the Griffin property, are 1.38
and 1.41, respectively (BHR = Low Bank Height/Bankfull Maximum Depth). Deep channel
incision is attributed to uncontrolled cattle intrusion (herbaceous groundcover grazing, shrub
vegetation browsing and hoof shear) resulting in a denuded riparian landscape and
destabilized, eroding streambanks. Multiple thread channels, created by hydraulic forces that
reroute the channel around woody debris and detritus jams (channel avulsions) are present at
locations throughout the reach. (Degree of Channel Incision, River Restoration and Natural
Channel Design, Rosgen Level 4 Course Field Manual, Rosgen, D.L, 2006).
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Impaired Restoration Reach - Pool XS 14+87.29 - TSS & DLS - 07/17/07
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Impaired Pool Cross-Section
14+87.29, facing upstream, taken
during the drought of 2007
(July 17, 2007).
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Impaired Restoration Reach - Riffle XS 16+50.79 - TSS & DLS - 07/17/07
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Davis Branch Impaired Riffle
Cross-Section 16+50.79, looking
upstream at debris jam, taken
during the drought of 2007
(July 17, 2007).
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In its existing impaired state, upper Davis Branch is transitioning from E4/1 channel

dimensions (i.e., width/depth ratio < 12; entrenchment ratio > 2.2) to a multiple thread

Rosgen DA4/1 (i.e., width/depth ration < 40; entrenchment ratio > 2.2) stream type albeit
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under incised conditions along the reach. In addition to cattle intrusion, channelization
(impaired conditions sinuosity = 1.12), and an average channel slope of 1.58 percent has
increased hydraulic forces (shear stress) acting on the streambed and banks during verified
bankfull flows (Quer = 24.8 feet’/sec with a mean velocity of 5.26 feet/sec under impaired
conditions). The following impaired conditions cross-section 18+42.50 graphically shows the
braided, multi-thread channel characteristic of stream segments throughout the reach.

Braided XS 18+42.50 - Impaired Restoration Reach - Mainstem
2 Ground Points & Bankfull Indicatars W Wiater Surface Points
Ubkf = 11.6 Dbkf = .91 Abkf = 18.5

Elevation (ft)
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20 30 40 50 B0 70 a0 a0 100 110 120 130 140 160 160 170 180

Horizontal Distance (ft)

Table 4a provides baseline morphologic and hydraulic summaries for reference, existing and
proposed channel dimension, pattern, profile and substrate, along with additional reach
parameters for upper Davis Branch. The following screenshot from RiverMorph v. 4.1.1, shows
impaired project reach Rosgen stream channel classification, dominant substrate materials
readily available to the stream, and morphologic and hydraulic impaired conditions on the
Davis Branch mainstem restoration reach. The impaired mainstem restoration reach longitudinal
profile is presented following the Rosgen Classification screen capture. Supporting impaired
conditions documentation is included with the information in Appendix 3.
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Davis Branch Enhancement Level II Reach

North Carolina Division of Water Quality (DWQ) Stream Classification Form was
completed for the Davis Branch mainstem and is included in Appendix 2. The mainstem
received a score of 33.5, classifying it as a perennial channel. The stable, natural channel
form for the Davis Branch mainstem Enhancement Level II reach is a Rosgen E3/1b stream
type, based on a detailed Rosgen Level III, quantitative analysis of a stable reference reach
conditions on August 8-9, 2006. A detailed geomorphic survey on the impaired project reach
was conducted on July 17, 2007.

A number of anthropogenic factors have impacted the stream channel and riparian corridor
along the impaired lower mainstem enhancement reach, resulting in its present unstable,
channelized, deeply incised condition. Bank height ratios were calculated at impaired riffle
cross-section 32+45.24 and impaired pool cross-section 33+49.25, located 85.3 and 187.5
feet downstream from the confluence of UT1 with the mainstem, are 1.58 and 1.86,
respectively. Deep channel incision is attributed to uncontrolled cattle intrusion (streambank
hoof shear destabilization), steep channel gradient (2.13 percent), linear channel alignment
(channel sinuosity = 1.06). The cumulative effect of these factors has resulted in nearly 5 feet
high, vertical eroding streambanks on the lower Davis Branch mainstem reach. Cross-section
photographs, facing downstream, were taken during the impaired conditions geomorphic
survey on August 17, 2007.
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Davis Branch Impaired Riffle XS 32+45.24 DLS & TSS - 07/17/2007
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Davis Branch Impaired Pool XS 33+49.25 DLS & TSS - 07/17/2007
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With a linear channel sinuosity of 1.06, an average profile slope of 2.16 percent, verified
bankfull discharge at 45.5 cubic feet per second, and mean bankfull velocity approaching 5.5
feet per second, the channel has incised (degraded) to bedrock. With no pattern to decrease
gradient velocity, the channel has compensated by eroding away its vertically confined
streambanks, resulting in an over-widened, over-deepened channel with unstable width/depth
relationships.

Under reference reach boundary conditions downstream on Davis Branch, where Rosgen
stream type, width/depth, pool to pool spacings, riffle lengths, riffle slopes, average profile
slope, channel dimensions and pattern relationships are within normal ranges for the Carolina
Slate Belt ecologic, geologic and physiographic region, the streambed and banks are
inherently stable. The challenging design approach to stabilize the final 1,289 linear feet of
the mainstem project reach, without the benefit of decreasing velocity gradient by adding
pattern, is presented in Section 5.0. Table 4b provides baseline morphologic and hydraulic
summaries for reference, existing and proposed channel dimension, profile and substrate,
along with additional reach parameters for lower Davis Branch. The following longitudinal
profile, created in RiverMorph v. 4.1.1, shows the Enhancement Level I impaired mainstem
project reach, with locations of impaired conditions cross-sections shown on the profile.
Following the impaired conditions longitudinal profile, the impaired conditions Rosgen
stream channel classification, dominant substrate materials readily available to the lower
mainstem reach, and geomorphologic parameters and hydraulic geometries from
representative impaired riffle cross-section 32+45.24, surveyed in the field on July 17, 2007
utilizing differential level survey (DLS) techniques, are presented. Supporting documentation
for the impaired conditions geomorphic assessment on the mainstem Enhancement Level I
reach is presented in Appendix 3.
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UT1 to Davis Branch

The North Carolina DWQ Stream Classification Form was completed for UT1 and is
included in Appendix 2. UT]1 received a score of 34, classifying it as a perennial channel.
The stable, natural channel form for the Davis Branch UT1 reach is a Rosgen E4/1b stream
type, based on a detailed Rosgen Level III, quantitative analysis of a stable reference reach
conditions on August 8-9, 2006 combined with a detailed geomorphic survey of the final 240
linear feet of the impaired project reach, conducted on July 17, 2007.

A number of anthropogenic factors have impacted the stream channel and riparian corridor
along the impaired UT1 reach (existing conditions profile station 0+00.00 to 7+29.60)
resulting in its present channelized, deeply incised unstable condition. Bank height ratios
were calculated at impaired profile stations 5+62.69, 6+13.69 and 7+24.30 corresponding to
representative existing conditions riffle cross-section locations. Low bank heights ranged
from 1.78 to 3.45 feet, with a mean of 2.50 feet. Corresponding bank height ratios are 2.47,
3.67 and 2.32, respectively, with a mean BHR of 2.82. The extreme degree of channel
incision 1is attributed to uncontrolled cattle intrusion (hoof shear), steep profile gradient
(0.0230 ft/ft), linear channel alignment (sinuosity = 1.09) and high bankfull mean velocity
(6.58 ft/sec). The cumulative effects of these impacts has resulted in nearly 4 feet high,
vertical, unstable eroding streambanks on the impaired UT1 reach. Impaired pool cross-
section 6+55.69 and riffle cross-section 5+62.69, located 71 and 164 feet upstream from the
confluence of UT1 with Davis Branch mainstem, respectively, are presented below.
Photographs at the line of section, facing downstream, were taken during the impaired
conditions geomorphic survey on July 17, 2007 under extreme drought conditions. The
degree of channel incision increases from the top to the bottom of the reach as shown by the
best fit trend lines through low bank elevation points plotted on the impaired conditions
longitudinal profile, presented following the impaired conditions riffle and pool cross-
sections.
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Davis Branch UT1 - Impaired Riffle XS 5+62.69 - 07/17/2007
2 Ground Points 4 Bankfull Indicators W wiater Surface Points
Wbkf = B.39 Dbkf = .51 Abkf = 4.31
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UT1 Impaired Riffle Cross-
Section 5+62.69, looking
downstream. Hoof shear

streambank destabilization and
herbaceous and shrub
vegetative denuding are
evident (July 17, 2007).
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Davis Branch UT1 - Impaired Pool XS 6+55.69

3 Ground Points # Bankfull Indicators W Vvater Surface Points

Wbkf = 5.79 Dbkf = .96 AbkF = 5.54
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Impaired pool cross-section
6+55.69, 71 feet upstream
from the confluence of UT1
with Davis Branch
(July 17, 2007).
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In its existing impaired state, UT1 maintains E4/1b channel morphology, based on
dimensions measured at impaired reach riffle cross-sections, albeit under incised conditions.
Tables 4c¢c and Table 4d provide baseline geomorphologic and hydraulic summary for
reference, existing and proposed channel dimension, pattern and profile, along with addition
reach parameters. The preceding screenshot from RiverMorph v. 4.1.1, shows impaired
project reach Rosgen stream channel classification, dominant substrate materials, together
with geomorphologic and hydraulic parameters for UT1.

3.2 Discharge

Bankfull discharge for the project stream reaches was quantified and verified from measured
reference reach boundary conditions and compared to empirical relationships using data
published with the Bankfull Hydraulic Relationships for North Carolina Streams, Rural
Piedmont Regional Curve Database (Multi-Agency Stream Mitigation Guidelines, April
2003). The rural Piedmont regional curve database includes data for streams with drainage
areas ranging from 0.2 to 128 square miles. Regression equations, derived from stratified E
type stream data published in the cited document, were used to empirically evaluate
hydraulic geometry relationships at bankfull discharge, width, mean depth, cross-sectional
area and return interval for the Davis Branch Reference Reach. The stratified regional E
stream type data Log-Pearson Type III distributions, regression equations and coefficients of
determination (R?) were analyzed using the regional curve data editor algorithm in
RiverMorph v.4.1.1.

Based on detailed quantitative analysis of reference reach boundary conditions at a stable,
bedrock controlled riffle cross-section on Davis Branch, located 43 feet upstream from the
confluence of Davis Branch with Gourdvine Creek, the stratified rural Piedmont regional
curve data very closely matches quantitatively measured and analyzed bankfull discharge
and channel geometry relationships quantified under reference reach boundary conditions.
Appendix 4 contains quantified and verified regional curve data analyses performed during
the Davis Branch Reference Reach, Rosgen Level III stream assessment. Regional curve,
reference, impaired and proposed channel discharge, dimension, pattern, profile and substrate
data are summarized in Table 4¢ and Table 4d.

3.3 Channel Morphology

See Section 3.1 and 3.4 for discussion of existing stream reaches channel morphology.
Tables 4a — 4d on the following pages present baseline morphologic and hydraulic
dimension, pattern and profile data for reference reach, existing and proposed conditions.
Regional curve empirical relationships comparison to reference and impaired reach
conditions is summarized in Tables 4a — 4d and discussed in greater detail in Section 3.5.
Reference reach dimensionless ratios used to size and design project reach channels are
included in Appendix 4.

In Tables 4a — 4d, where no min/max values are provided, and only one value was measured
or computed, that value is presented as the mean or median value. Where only two
measurements were measured or computed, no mean or median value is presented.
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Table 4a: Baseline Geomorphologic and Hydraulic Summary
Davis Branch and Unnamed Tributary Restoration / EEP Project No. D06054-F
Station/Reach: Davis Branch Priority Level I/I1 Restoration Reach Station 7+81.24 to 25+83.35 (1802.11 linear feet)
Parameter Regional Curve Data Davis Branch Reference Reach Pre-Existing Condition Design
Min Max |  Mean Min | Max |  Mean Min | Max |  Mean Min Max Median
Dimension
Drainage Area (miz) 0.5172 0.5172 0.1823 0.1823
Bankfull Discharge (cfs) 80.0 77.6 24.8 24.8
BF Width (ft) 11.77 12.91 8.31 9.00
Floodprone Width (ft) 50.00 52.12 165.18 106.28 63.19 238.17 117.44
BF Cross Sectional Area (ft?) 15.85 15.65 7.56 7.92
BF Mean Depth (ft) 1.35 1.21 0.91 0.88
BF Max Depth (ft) 1.61 1.81 1.20
Width/Depth Ratio 8.72 10.67 9.13 10.23
Entrenchment Ratio 3.87 6.27 19.88 12.79 7.02 26.46 13.05
Bank Height Ratio 1.00 1.38 1.41 1.40 1.00
Wetted Perimeter (ft) 14.47 13.72 9.84 9.57
Hydraulic Radius (ft) 1.10 1.14 0.77 0.83
Pattern
Channel Beltwidth (ft) 27.80 53.00 38.00 Linear Incised/Braided Channel 50.00
Radius of Curvature (ft) 16.40 45.30 29.40 Linear Incised/Braided Channel 10.65 35.00 19.70
Meander Wavelength (ft) 80.10 116.50 99.20 Linear Incised/Braided Channel 49.94 101.80 77.76
Meander Width Ratio 2.15 4.11 2.94 Linear Incised/Braided Channel 5.56
Profile
Riffle Length (ft) 12.0 18.5 15.0 25.0 31.0 27.0 7.7 45.2 21.3
Riffle Slope (ft/ft) 0.0283 0.0799 0.0520 0.0208 0.0629 0.0450 0.0227 0.0762 0.0399
Pool Length (ft) 12.0 29.1 21.2 19.5 29.8 22.9 17.1 36.8 23.9
Pool Spacing (ft) 334 43.7 38.6 35.3 43.7 40.0 24.9 78.1 48.5
Substrate
D50 (mm) 69.2 17.7 17.7
D84 (mm) 140.1 28.9 28.9
Additional Reach Parameters
Valley Length (ft) 974 1,397 1,397
Channel Length (ft) 1129 1,562 1,802
Sinuosity 1.2 1.12 1.29
Water Surface Slope (ft/ft) 0.0311 0.0158 0.0132
Valley Slope (ft/ft) 0.0326 0.0176 0.0170
Rosgen Classification E E3/1b* DA4/1 E4/1
*Habitat Index
*Macrobenthos

Notes: *E channel morphology, large cobble substrate with bedrock control, bankfull slope greater than 0.02 ft/ft.
Reference reach dimensionless ratios used to design project reach channels are included with the information in Appendix 4.
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Table 4b: Baseline Geomorphologic and Hydraulic Summary
Davis Branch and Unnamed Tributary Restoration / EEP Project No. D06054-F
Station/Reach: Davis Branch Enhancement Level I Reach Station 25+83.35 to 38+72.07 (1,288.71 linear feet)**
Parameter Regional Curve Data Davis Branch Reference Reach Pre-Existing Condition Design
Min Max |  Mean Min | Max |  Mean Min Max Mean Min | Max |  Median
Dimension
Drainage Area (miz) 0.5172 0.5172 0.3352 0.3352
Bankfull Discharge (cfs) 80.0 77.6 45.5 45.5
BF Width (ft) 11.77 12.91 8.78 10.00
Floodprone Width (ft) 50.00 21.57 97.94 62.74 70.58 144.67 104.34
BF Cross Sectional Area (ft?) 15.85 15.65 11.18 11.52
BF Mean Depth (ft) 1.35 1.21 1.27 1.15
BF Max Depth (ft) 1.61 2.04 1.60
Width/Depth Ratio 8.72 10.67 6.91 8.70
Entrenchment Ratio 3.87 2.46 11.15 7.15 7.06 14.47 10.43
Bank Height Ratio 1.00 1.58 1.86 1.72 1.00
Wetted Perimeter (ft) 14.47 13.72 10.21 10.85
Hydraulic Radius (ft) 1.10 1.14 1.10 1.06
Pattern
Channel Beltwidth (ft) 27.80 53.00 38.00 Incised Linear Channel Linear Channel
Radius of Curvature (ft) 16.40 45.30 29.40 Incised Linear Channel Linear Channel
Meander Wavelength (ft) 80.10 116.50 99.20 Incised Linear Channel Linear Channel
Meander Width Ratio 2.15 4.11 2.94 Incised Linear Channel Linear Channel
Profile
Riffle Length (ft) 12.0 18.5 15.0 57.9 85.3 67.1 24.0 57.0 45.0
Riffle Slope (ft/ft) 0.0283 0.0799 0.0520 0.0264 0.0518 0.0393 0.0098 0.0549 0.0504
Pool Length (ft) 12.0 29.1 21.2 29.5 48.8 39.2 6.0 40.0 22.5
Pool Spacing (ft) 33.4 43.7 38.6 92.2 103.0 97.6 40.0 88.0 68.5
Substrate
D50 (mm) 69.2 154.0 154.0
D84 (mm) 140.1 207.4 207.4
Additional Reach Parameters
Valley Length (ft) 974 1213 1213
Channel Length (ft) 1129 1289 1289
Sinuosity 1.2 1.06 1.06
Water Surface Slope (ft/ft) 0.0311 0.0216 0.0216
Valley Slope (ft/ft) 0.0326 0.0229 0.0229
Rosgen Classification E E3/1b* E3/1b E3/1b
*Habitat Index
*Macrobenthos

Notes: *E channel morphology, large cobble substrate with bedrock control, bankfull slope greater than 0.02 ft/ft.

Reference reach dimensionless ratios used to design project reach channels are included with the information in Appendix 4.
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Table 4¢: Baseline Geomorphologic and Hydraulic Summary
Davis Branch and Unnamed Tributary Restoration / EEP Project No. D06054-F
Station/Reach: Davis Branch UT1 Enhancement Level II Reach Station 0+00.00 to 3+95.76 (395.76 linear feet)
Parameter Regional Curve Data Davis Branch Reference Reach Pre-Existing Condition** Design
Min Max |  Mean Min | Max |  Mean Min | Max |  Median Min | Max |  Median
Dimension
Drainage Area (miz) 0.5172 0.5172 0.0721 0.0721
Bankfull Discharge (cfs) 80.0 77.6 9.8 9.8
BF Width (ft) 11.77 12.91 6.85 8.39 7.82 6.20
Floodprone Width (ft) 50.00 7.17 78.27 28.42 32.37 105.76 47.40
BF Cross Sectional Area (ft?) 15.85 15.65 4.27 4.31 4.30 4.45
BF Mean Depth (ft) 1.35 1.21 0.51 0.63 0.55 0.72
BF Max Depth (ft) 1.61 0.77 0.92 0.88 1.00
Width/Depth Ratio 8.72 10.67 10.87 16.45 14.37 8.61
Entrenchment Ratio 3.87 0.92 10.01 3.63 5.22 17.06 7.65
Bank Height Ratio 1.00 2.32 3.67 2.82 1.00
Wetted Perimeter (ft) 14.47 13.72 7.28 8.74 8.15 6.73
Hydraulic Radius (ft) 1.10 1.14 0.49 0.59 0.53 0.66
Pattern
Channel Beltwidth (ft) 27.80 53.00 38.00 Incised Linear Channel | | 26.20
Radius of Curvature (ft) 16.40 45.30 29.40 Incised Linear Channel Linear Channel
Meander Wavelength (ft) 80.10 116.50 99.20 Incised Linear Channel Linear Channel
Meander Width Ratio 2.15 4.11 2.94 Incised Linear Channel | | 4.23
Profile
Riffle Length (ft) 12.0 18.5 15.0 1.1 305.7 30.6 1.1 305.7 30.6
Riffle Slope (ft/ft) 0.0283 0.0799 0.0520 0.0372 0.1001 0.0586 0.0372 0.1001 0.0586
Pool Length (ft) 12.0 29.1 21.2 7.2 31.9 19.2 7.2 31.9 19.2
Pool Spacing (ft) 33.4 43.7 38.6 15.6 324.8 76.9 15.6 324.8 76.9
Substrate
D50 (mm) 69.2 11.4 11.4
D84 (mm) 140.1 15.4 15.4
Additional Reach Parameters
Valley Length (ft) 974 362 362
Channel Length (ft) 1129 396 396
Sinuosity 1.2 1.09 1.09
Water Surface Slope (ft/ft) 0.0311 0.0230 0.0230
Valley Slope (ft/ft) 0.0326 0.0252 0.0252
Rosgen Classification E E3/1b* C4/1b-E4/1b E4/1b
*Habitat Index
*Macrobenthos

Notes: *E channel morphology, large cobble substrate with bedrock control, bankfull slope greater than 0.02 ft/ft.
Reference reach dimensionless ratios used to design project reach channels are included with the information in Appendix 4.
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Table 4d: Baseline Geomorphologic and Hydraulic Summary
Davis Branch and Unnamed Tributary Restoration / EEP Project No. D06054-F
Station/Reach: Davis Branch UT1 Restoration Reach Station 3+95.76 to 8+45.98 (450.22 linear feet)
Parameter Regional Curve Data Davis Branch Reference Reach Pre-Existing Condition Design
Min Max |  Mean Min | Max |  Mean Min | Max |  Mean Min | Max |  Median
Dimension
Drainage Area (miz) 0.5172 0.5172 0.0721 0.0721
Bankfull Discharge (cf5s) 80.0 77.6 9.8 9.8
BF Width (ft) 11.77 12.91 6.85 8.39 7.82 6.20
Floodprone Width (ft) 50.00 7.17 78.27 28.42 32.37 105.76 47.40
BF Cross Sectional Area (ft?) 15.85 15.65 4.27 4.31 4.30 4.45
BF Mean Depth (ft) 1.35 1.21 0.51 0.63 0.55 0.72
BF Max Depth (ft) 1.61 0.77 0.92 0.88 1.00
Width/Depth Ratio 8.72 10.67 10.87 16.45 14.37 8.61
Entrenchment Ratio 3.87 0.92 10.01 3.63 5.22 17.06 7.65
Bank Height Ratio 1.00 2.32 3.67 2.82 1.00
Wetted Perimeter (ft) 14.47 13.72 7.28 8.74 8.15 6.73
Hydraulic Radius (ft) 1.10 1.14 0.49 0.59 0.53 0.66
Pattern
Channel Beltwidth (ft) 27.80 53.00 38.00 Incised Linear Channel 50.00
Radius of Curvature (ft) 16.40 45.30 29.40 Incised Linear Channel 11.10 18.00 12.60
Meander Wavelength (ft) 80.10 116.50 99.20 Incised Linear Channel 50.53 58.82 52.60
Meander Width Ratio 2.15 4.11 2.94 Incised Linear Channel 8.06
Profile
Riffle Length (ft) 12.0 18.5 15.0 1.1 305.7 30.6 9.0 23.0 17.1
Riffle Slope (ft/ft) 0.0283 0.0799 0.0520 0.0372 0.1001 0.0586 0.0278 0.0486 0.0314
Pool Length (ft) 12.0 29.1 21.2 7.2 31.9 19.2 12.8 22.8 18.7
Pool Spacing (ft) 33.4 43.7 38.6 15.6 324.8 76.9 24.6 41.5 34.7
Substrate
D50 (mm) 69.2 11.4 11.4
D84 (mm) 140.1 15.4 15.4
Additional Reach Parameters
Valley Length (ft) 974 362 343
Channel Length (ft) 1129 396 450
Sinuosity 1.2 1.09 1.31
Water Surface Slope (ft/ft) 0.0311 0.0230 0.0201
Valley Slope (ft/ft) 0.0326 0.0252 0.0264
Rosgen Classification E E3/1b* C4/1b-E4/1b E4/1b
*Habitat Index
*Macrobenthos

Notes: *E channel morphology, large cobble substrate with bedrock control, bankfull slope greater than 0.02 ft/ft.
Reference reach dimensionless ratios used to design project reach channels are included with the information in Appendix 4.
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3.4 Channel Stability Assessment

Davis Branch Mainstem, Impaired Restoration Reach

In its present state, the stream’s high degree of channel incision (BHR range 1.38 - 1.41),
low sinuosity (K = 1.12), denuded and destabilized streambanks, relatively steep average
profile slope (0.0158 ft/ft, or 83.4 ft/mi) has resulted in a deeply incised, unstable channel
with a high sediment supply. The incised vertical to undercut streambanks, accelerate
streambank erosion. Utilizing the near bank stress bank erosion hazard index (BEHI)
algorithm in RiverMorph® v.4.1.1, it is estimated 31 cubic yards per year (or 40 tons per
year) of sediment is being eroded from the unstable, vertical to undercut streambanks along
the upper mainstem impaired reach. This estimate was calculated using the bank height (2.14
ft) measured at impaired pool cross-section 14+87.29 and the upper mainstem impaired reach
length of 1,562 linear feet and represents an estimated bank erosion rate 0.25 ft/yr. BEHI and
sediment export, bank erosion rate estimates, together with bank stability evaluation, BHR
calculations, with RiverMorph® model inputs and results are presented in Appendix 4.

Davis Branch Mainstem, Impaired Enhancement Level [ Reach

In its present state, the stream’s high degree of channel incision (BHR range 1.58 - 1.86),
low sinuosity (K = 1.06), denuded and destabilized streambanks, relatively steep average
profile slope (0.0216 ft/ft, or 114.0 ft/mi) has resulted in a deeply incised, unstable channel
with a high sediment supply. The incised vertical to undercut streambanks, accelerate
streambank erosion. Utilizing the near bank stress bank erosion hazard index (BEHI)
algorithm in RiverMorph® v.4.1.1, it is estimated 46 cubic yards per year (or 56 tons per
year) of sediment is being eroded from the unstable, vertical to undercut streambanks along
the lower mainstem impaired reach. This estimate was calculated using the bank height (3.84
ft) measured at impaired pool cross-section 33+49.25 and the lower mainstem impaired reach
length of 1,289 linear feet and represents an estimated bank erosion rate 0.25 ft/yr. BEHI and
sediment export, bank erosion rate estimates, together with bank stability evaluation, BHR
calculations, with RiverMorph® model inputs and results are presented in Appendix 4.

UT1 Restoration Reach

In its present state, the stream’s extreme degree of channel incision along the final 300 linear
feet (BHR range 2.32 — 3.67), low sinuosity (K = 1.09), denuded and destabilized
streambanks, steep profile slope (0.0230 ft/ft, or 121.4 ft/mi) has resulted in a deeply incised,
unstable channel with a high sediment supply. The incised vertical to undercut denuded
streambanks, accelerate erosion rates. Utilizing the near bank stress bank erosion hazard
index (BEHI) algorithm in RiverMorph® v.4.1.1, it is estimated 11 cubic yards per year (or
14 tons per year) of sediment is being eroded from the unstable, vertical to undercut
streambanks along the final 300 linear feet of the UT1 impaired reach. This estimate was
calculated using the bank height (3.46 ft) measured at impaired pool cross-section 6+55.69
and the lower UT1 impaired reach length of 334 linear feet (total reach length = 729.60 feet).
This represents an estimated bank erosion rate 0.25 ft/yr. BEHI and sediment export, bank
erosion rate estimates, together with bank stability evaluation, BHR calculations, with
RiverMorph® model inputs and results are presented in Appendix 4.
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Channel Stability Summary

Summing the sediment export estimates for each of the project reaches, it is estimated the
impaired streams have the potential to contribute approximately 88 cubic yards (or 114 tons)
of nutrient laden sediment off site into the larger Davis Branch, Gourdvine Creek and
Richardson Creek watersheds on an annual basis.

The consequence of channelization, cattle intrusion, confinement (lateral containment),
major floods, changes in sediment regime, and loss of riparian vegetation are attributed
causes and effects for existing conditions along the impaired project reaches. The effects of
these anthropogenic changes are accelerated streambank erosion, channel incision, land loss,
aquatic habitat loss, lowering of the water table, land productivity reduction and in-stream
and downstream sedimentation and nutrient loading.

Given the impaired condition of project reaches, the estimated annual rates of streambank
erosion are reasonable. High, sustained flows typical of heavy rainfall events associated with
stalled or slow moving tropical depressions, associated with hurricanes, come close enough
to North Carolina to influence weather about twice during an average year. Once in 10 years,
on average, hurricanes strike a part of the State with sufficient force to cause severe damage
to inland property. The average annual rainfall east of the Blue Ridge Mountains generally
ranges between 40 and 55 inches. In North Carolina the most severe weather is due to
summer thunderstorms, with July being the wettest month. These storms usually affect
localized areas, with hail, high winds and lightning occurring with some of them, accounting
for an average yearly loss of over $5 million in property damage. At any given locality, 40 or
50 thunderstorms can be expected in a given year. (Source: State Climate Office of North
Carolina). Under prevailing regional climatic patterns, the existing conditions of impaired
site streams will continue to deteriorate and contribute significantly to offsite sedimentation
and nutrient loading without intervention.

3.5 Bankfull Verification

As noted in Section 3.2, for project stream reaches, bankfull discharge was evaluated through
quantitative analysis of stable reference reach data and calculated bankfull discharge through
a stable, bedrock controlled riffle cross-section located on Davis Branch 43 feet upstream
from its confluence with Gourdvine Creek as shown on Figure 3A and Figure 7. Discharge
versus drainage area relationships for the reference reach riffle cross-section were compared
to Bankfull Hydraulic Geometry Relationships for North Carolina Streams (Rural Piedmont)
regional curve dataset. Through this analysis, it was determined the rural Piedmont regional
curves underestimate bankfull discharge and geometric relationships for project reach
streams without stratifying the data by stream type. After recompiling the E stream type data
from the cited publication, and performing Log-Pearson Type III distribution analyses for
bankfull discharge and channel geometry relationships, the Davis Branch reference reach
quantitative data very closely matches the empirical relationships, based on stream type.
Empirical and quantified data are summarized in Table 4. The Rural Piedmont “E type
stream” regional curve data and analysis is presented in Appendix 4.
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Calculated bankfull discharge for the surveyed reference reach riffle cross-section, was
computed using hydraulic radius, wetted perimeter, channel slope and a relative roughness

(u/u*) method based on the average protrusion height of the steeply dipping bedrock
bedding
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planes (Rosgen, 1998). Additionally, a particle distribution was collected from the large
angular cobble deposited along the reference reach riffle bed. Based on an average protrusion
height of 0.57 feet (or 174 mm), bankfull discharge is quantified at 77.6 cfs and very closely
matches the stratified Rural Piedmont Regional Curve dataset predicted bankfull discharge
(80.0 cfs). The D84 particle size from the stable riffle particle distribution is 140.1 mm and is
consistent with the observed bed thickness, axial splitting planes and joint sets in the folded
and deformed slate bedrock.

3.6 Vegetation

Portions of Davis Branch and UT1 exist with a mature, wooded riparian corridor dominated
by Fraxinus spp. (ash), Carya spp. (hickories), Quercus spp. (oak), Platanus occidentalis
(American sycamore), Acer saccharinum (silver maple), and Juniperus virginiana (Eastern
red cedar) in the tree canopy. Active pasturelands surround the project, and cattle have
unrestricted access to the streams. This cattle intrusion has resulted in substantial damage to
the native understory, which is essentially absent. The width of the existing riparian zone
varies along the project corridor, as is visible on the aerial photography provided on the plan
sheets in Appendix 1. In some areas, particularly the downstream portion of Davis Branch,
the riparian zone is absent and pasture grasses and Ranunculus spp. (buttercup) grow along
the stream. No potential wetlands were observed along the project corridor. Representative
photos of the existing corridor were provided in Section 2.4.
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4.0 REFERENCE STREAMS

4.1 Watershed Characterization

Davis Branch Reference Reach

For Davis Branch, bankfull discharge was determined through a quantitative assessment and
analysis of reference reach boundary conditions and comparison of predicted bankfull
discharge through a stable riffle cross-section located on Davis Branch 43 feet upstream from
its confluence with Gourdvine Creek. The reference reach is a Rosgen Valley Type VIII,
E3/1b stream type (i.e., E channel morphology, large cobble substrate with strong bedrock
control, profile gradient greater than 2 percent). The reference reach is located within a
healthy, deciduous hardwood forested riparian corridor. A comprehensive Rosgen Level 111
watershed assessment and analysis of the reference reach conditions was conducted during
August 8 and 9, 2006. The longitudinal profile that follows, analyzed using RiverMorph®
version 4.0.1, shows the best fit trend lines of the streambed, water surface and bankfull
indicators:

Davis Branch Reference Reach Longitudinal Profile - August 2006
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The healthy, robust vegetation and root mass along the reference reach riparian corridor,

extending overbank into the channel, is extremely stable and resistant to streambank erosion.

The streambed is stable due to hard bedrock control. Large cobble deposited on top of the

bedrock is a secondary substrate, resulting from physical weathering of the highly fractured,

steeply dipping, thin- to thick-bedded slate bedrock (dominant bedding plane orientation
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strikes N65°E, with a mean dip angle of 55° to the northwest, average protrusion height 0.57
feet or 174 mm based on field measurements). Due to extremely thick riparian vegetation
during August 2006, it was possible to collect profile and cross-section data along a
relatively short length of the stable 1,129 linear feet reach. The following photographs depict
field conditions at the time of the field survey and reference reach Rosgen Level III
assessment.

Thick vegetative cover, Davis Branch Reference Reach,
Rosgen Level Il Assessment (August 8-9, 2006)
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Riffle Cross-Section Station 2+57
eference Reach, looking upstream (August 8,

EMH&T staff were able to clear line of site 151 feet deep into the overgrown Davis Branch
Reference Reach, accessing the stream from its confluence with Gourdvine Creek. Due to
backwater from Gourdvine Creek at the mouth of Davis Branch, 118 linear feet of profile,
capturing three pool and four riffle sequences, with one representative riffle and pool cross-
section being surveyed in the field. Geologic structural controls and lithology, fluvial
geomorphologic processes, depositional materials, climatic influence, riparian vegetation,
depositional patterns, debris occurrence, meander pattern, channel stability rating, sediment
supply, streambed stability and width/depth ratio state were evaluated following Rosgen
Level III stream assessment protocols. Visibility was limited in the field to dense vegetative
cover along the Davis Branch Reference Reach; therefore, Union County orthoimagery
(February 2004) was used to measure stream pattern. The high-resolution (1 pixel = 6 inches)
orthoimagery is included on Figures 3A and 7. The entire 1,129 linear feet reach was
assessed for stream state and condition parameters consistent with Rosgen Level III
assessment protocols. The assessment included spatial analysis of GPS data collected in the
field to evaluate channel pattern upstream from the surveyed reach, beyond the point where
further differential level surveying was impracticable and channel pattern could not be
discerned due to dense forested cover shown on recent aerial imagery.

The Davis Branch Reference Reach is located approximately 900 feet downstream from the
bottom of the mainstem Enhancement Level I project reach. The reference reach was studied
from the north side of Olive Branch Road to its confluence with Gourdvine Creek. The
reference reach is located on the same structural geologic feature, the Troy Anticlinorium
(northwest limb near the axial plane of an unnamed syncline), in the same geologic
formation, the McManus Formation, and is mapped on similar soils (Chewacla silt loam,
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Goldston soils and Cid channery silt loam). The reference reach is shown at watershed scale
on Figure 3A and at reach scale on Figure 7.

Calculated bankfull discharge for the surveyed reference reach riffle cross-section, was
computed using hydraulic radius, wetted perimeter, channel slope and a relative roughness
(u/u*) method based on the average protrusion height of the steeply dipping bedrock
bedding planes (Rosgen, 1998). Additionally, a particle distribution was collected from the
large angular cobble deposited along the reference reach riffle bed. Based on an average
bedrock protrusion height of 0.57 feet (or 174 mm), bankfull discharge is quantified at 77.6
cfs, and closely matches the stratified Rural Piedmont Regional Curve dataset predicted
bankfull discharge (80.0) cfs. The D84 particle size from the stable riffle particle distribution
is 140.1 mm and is consistent with the observed bed thickness, axial splitting planes and joint
sets in the folded and deformed slate bedrock, as shown on the photographs that follow:

{ Steeply dipping argillaceous slate bedrock, Davis Branch
' Reference Reach, looking upstream (August 8, 2006). .
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Small boulder and large cobble substrate, weathered from
fractured bedrock streambed on Davis Branch Reference
Reach (August 9, 2006). Note 4-inch scale on boulder.

.\ SRS - > TN R

The following screen shot from RiverMorph® shows the boundary conditions and calculated
bankfull discharge and mean flow velocity through the reference reach riftle cross-section:
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Station 1+83 looking upstream (August 8, 2000).
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The Davis Branch reference reach classification, data summary reports and supporting
documentation are presented in Appendix 3.

4.2 Channel Stability Assessment

Reference reach channel stability was analyzed using the vertical velocity near-bank stress
method algorithm in RiverMorph® v.4.0.1 and reach streambank observations and channel
morphology from reference reach Pool Cross-Section 1+83, located on Davis Branch 117
feet upstream from its confluence with Gourdvine Creek. The predicted annual erosion rate
estimate was calculated for the entire 1129 linear feet of stream evaluated as part of the
Rosgen Level III reference reach study. Based on reference reach conditions, the predicted
sediment loss is 3.23 cubic yards or 4.2 tons per year. This equates to 0.0043 tons/year per
foot of reach, or two one hundredths of a foot (0.02 ft) streambank erosion on an annual
basis. The near-bank adjective rating (0.35) is very low for the reference reach, indicating
extremely stable channel conditions. The quantitative inputs and analytical results from the
reference reach channel stability assessment are included with the information in Appendix
4.

4.3 Discharge

Reference reach quantified and verified discharge estimates are presented in Sections 3.2, 3.5
and 4.1. Detailed data analysis and the quantified results from that data are presented in
Appendix 4.

4.4 Channel Morphology

Reference reach channel morphology is discussed in detail in Section 4.1. Detailed data
analysis is presented in Appendix 4. Morphologic and hydraulic summary data for the
reference reach is presented in Tables 4a — 4d.

4.5 Bankfull Verification

See Section 3.2, 3.5 and 4.1 for reference reach bankfull verification details and supporting
documentation in Appendix 4.

4.6 Vegetation

Davis Branch Reference Reach

The Davis Branch reference reach flows through a deciduous hardwood forest area, which
provides a wide riparian corridor. The canopy layer is dominated by native tree species
including: Carya spp, Platanus occidentalis, Fraxinus spp. and Carpinus caroliniana
(ironwood). The shrub/ sapling and herbaceous understory provides significant protection
against bank erosion. Native species such as Alnus serrulata (hazel alder), Cornus florida
(flowering dogwood), Sambucus canadensis (elderberry), Symplocos tinctoria (common
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sweetleaf), Smilax bona-nox (saw greenbrier) are present within the understory. Non-native,
invasive Ligustrum sinense (Chinese privet) was also observed within the reference reach
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understory. The underlying herbaceous layer is divers an included species such as Impatiens
capensis (jewelweed), Arisaema triphyllum (Jack-in-the-pulpit), Woodwardia aerolata
(netted chain fern), Polystichum acrostichoides (Christmas fern), Athyrium felix-femina
(Southern lady fern), Parthenocissus quinquefolia (Virginia creeper), Pilea pumila
(clearweed), and Lobelia cardinalis (cardinal flower). Photographs of the reference reach
corridor are provided within Section 4.1.
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5.0 PROJECT SITE RESTORATION PLAN

5.1 Restoration Project Goals and Objectives

Restoration goals and objectives for the project are to return degraded streams to a more
natural condition that it is ecologically productive, aesthetically appealing, physically stable,
and valuable from a conservation perspective. Project restoration goals and objectives will be
achieved by restoring stable pattern, profile and dimension along the upper 1802 linear feet
(profile stations 7+81.24 to 25+83.35) on the Davis Branch mainstem and the lower 450
linear feet (profile stations 3+95.76 to 8+45.98) on UT1 restoration stream reaches, utilizing
an off-line, Priority Level I/Il mitigation approach to restore the connection of the vertically
confined incised existing stream channels with their floodplains.

Channel profile and dimension will be restored on the mainstem Enhancement Level I reach
(profile stations 25+83.35 to 38+72.07) to stabilize existing over-widened and incised
channel conditions. Dimension will be restored on the upper 396 linear feet (profile stations
0+00.00 t0 3+95.76) Enhancement Level Il reach on UT1, with grade control structures (rock
sills) constructed, as needed, together with placement of appropriately sized substrate
material to reduce critical shear stress in the near-bank region while maintaining flow
velocities and critical depths required to entrain medium gravel (D84 particle size = 15.4
mm), based on analysis of a particle distribution sample collected from a representative UT1
riffle streambed feature. Channel bankfull mean velocity on UT1 is moderately retarded by
instream vegetation. Manning’s coefficient for UT1 took into account observed vegetative
channel field conditions. Restoration Plan Design Sheets are located in Appendix 1.

Channel reinforcement materials will be used in high shear stress regions (i.e., along outside
meander bends). Reinforcement materials will consist of a combination of: rock toe, coir log,
coconut fiber geotextile matting held in place with hardwood stakes and soil nails; live
branch plantings; and aggressive seeding, mulching and revetment of streambanks and the
riparian corridor. Channel reinforcement methods are shown as Detail ‘C’ on Restoration
Plan Sheet RP-13/20 and Planting Plan on RP-19 & 20/20 in Appendix 1.

The existing forested riparian corridor will be protected along the realigned Davis Branch
mainstem reach and UT1 to enhance streambank stability, provide sediment and nutrient
storage, and enhance terrestrial and aquatic habitat. Any portion of the existing corridor that
is disturbed for project-related construction will be replanted. Denuded areas within the
limits of the project conservation easement will be fully planted to reestablish a native
riparian corridor. The stream corridors will be protected by the installation of livestock
exclusion fencing placed at the edge of the conservation easement boundary. The project
planting plan is presented in Section 5.5.

5.1.1 Designed Channel Classification

The proposed designed Davis Branch mainstem and UT1 channels are stable E channels,
with restored pattern, profile and dimension, as set forth in this report, to entrain bedload
readily available to the reaches. The design is based on extrapolation of downstream
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reference reach boundary conditions to on site impaired conditons. Table 5 summarizes the
restoration structure and objectives for Davis Branch mainstem and UT]1.

TABLE 5
Restoration Structure and Objectives
Project Number D06054-F (Davis Branch and Unnamed Tributary 1)

Reach/Approach | Existing Proposed Stationing Comment
Length Length
Mainstem 1,562 1f 1,802 If 7481 — Restore stable channel
Priority Level I/11 24+83 pattern profile, dimension,
Restoration substrate
UT1 334 1If 450 1f 3+96 - 8+46

Restore connection to

Priority Lefvel I existing floodplain
Restoration
Riparian plantings
Livestock exclusion fencing
Mainstem 1,289 If 1,289 If 24+83 — Restore stable channel
Enhancement 38+72 profile, dimension, substrate
Level I Reach R .
estore connection to
existing floodplain
Riparian plantings
Livestock exclusion fencing
UT1 396 If 396 If 0+00 — 3+96 Restore stable channel
Enhancement dimension, substrate, grade
Level II Reach control

Restore connection to
existing floodplain

Riparian plantings

Livestock exclusion fencing

Note: Proposed stream lengths include lengths within the permanent conservation easement.
Refer to the Restoration Summary Table in the Executive Summary for stream lengths
adjusted for breaks in the perpetual NC EEP Conservation Easement recorded for the project
and shown on Restoration Plan Sheet RP-01 & 02/20.

5.1.2 Target Buffer Communities

The target buffer community for both riparian planting areas along Davis Branch and UT1 is
of the Piedmont/Low Mountian Alluvial Forest community type, as described in
Classification of the Natural Communities of North Carolina (Schafale and Weakley, 1990).
According to the Schafale and Weakley publication, hydrology of these areas is palustrine,
seasonally or intermittently flooded on various alluvial soils. Important characteristics
regarding the Piedmont/Low Mountain Alluvial forest Community according to Schafale and
Weakley, 1990 include the following:
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- Flood carried sediment provides nutrient input to these communities, as well as serving
as a natural disturbance factor.

- Variation is probably most related to frequency and recentness of destructive flooding.
Sites may vary due to different alluvial material and its effect on soil fertility but almost
all alluvial sites are more fertile than surrounding uplands.

- Piedmont/Low Mountain alluvial forests may be distinguished from mesic communities
by location in a floodplain and by the presence of alluvial species such as Platanus
occidentalis, Betula nigra, and Acer negundo.

- Piedmont Alluvial Forests may be distinguished from Montane Alluvial Forests by the
presence of low elevation alluvial species such as Liquidambar styraciflua, Acer
negundo, Fraxinus pennsylvanica, Ulmus americana, and Ulmus alata.

5.2 Sediment Transport Analysis

5.2.1 Methodology

The modified Shields Equation was used to calculate the largest entrainable particle size,
based on reach-specific design boundary conditions for the Davis Branch mainstem, and UT1
(Rosgen, 1994; Williams and Rosgen, 1989; Andrews, 1984).

5.2.2 Calculations and Discussion

Shields (1936) described shear stress as:
©=7RS
where:

T = shear stress (Ibs/sq. ft.)

v = specific weight of water (62.4 lbs/cu. ft.)
R = hydraulic radius (ft.), and

S = channel slope (ft./ft.).

To test the relationship between shear stress and mean stream velocity at multiple flow
levels, Rosgen (1994) used an aggregate data set for six stream types. By plotting discharge
(cfs) vs. bedload (Ibs/sec) it was demonstrated a significant relationship was not found for
the aggregate data set. Rosgen found, however, there is a significant empirical relationship
when the same data set was stratified by stream type and shear stress (Ibs/sq. ft.) was plotted
vs. mean velocity (ft/sec) on a log-log scale.

The associated critical dimensionless shear stress (1.;*) was calculated based on the D50
particle distribution collected at impaired individual reach riffle cross-sections and composite
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D50 particle distributions approximated by combining particle distributions from both riffles
and pools on each reach, respectively.

The critical dimensionless shear stress, returned from RiverMorph®, is calculated using the
following equation (Williams & Rosgen, 1989):

Ti* = 0.0834(D505En/D50comp) ¥

The following equation is used to predict the depth and slope needed to move the largest size
of sediment available to the channel:

d = (zi*) (vs) (DS0comp)
S

Where:

vs = submerged specific weight of sediment
D50comp = median diameter of composite sample
d = mean depth

S = mean water surface slope at bankfull

The bankfull critical shear stress, under design conditions, using the Rosgen Modified
Shields Curve, and the entrainable particle diameter for each reach is summarized in the
following table:

TABLE 6
Sediment Transport Analysis — Design Conditions
Project Number D06054-F (Davis Branch and Unnamed Tributary 1)

Reach Critical Shear Stress Particle Diameter (mm)
(Ibs/sq. ft.)
Upper Davis Branch 0.68 114.9
Restoration Reach
Lower Davis Branch 1.43 197.6
Enhancement Level I Reach
UT1 0.95 146.1
Enhancement Level II Reach
UT1 0.83 132.3
Restoration Reach

The required bankfull surface slope, hydraulic geometries and critical depths are included
with the information in Appendix 5. Design particle size by reach are presented in Tables 4a
through 4d. The particle distributions, collected and analyzed in field, are presented in the
appendices.
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5.3 Stormwater Best Management Practices

5.4.1 Site-Specific Stormwater Concerns

Properly installed and well maintained Best Management Practices (BMP) applications shall
adequately mitigate the impact of sediment laden stormwater flows within the project
corridors. The stormwater BMP erosion and sediment control narrative, practices, schedule,
contractor responsibilities, inspection, maintenance and soil stabilization measures are
presented on restoration plan sheets RP-15/20 through RP-18/20in Appendix 1. All BMP
applications will be inspected and maintained throughout the construction process and until
the site is stabilized per the planting plan shown on sheets RP-19/20 and RP-20/20 in
Appendix 1 and as described in Section 5.5.

5.5 Natural Plant Community Restoration

5.5.1 Plant Community Restoration Plan

The proposed riparian planting plan was developed by integrating the native plant species
observed on site, species recommended within the Guidelines for Riparian Buffer
Restoration (NCDENR — DWQ, 1/2001), as well selected species known to inhabit the
Piedmont/Low Mountain alluvial forest community type as described in Classification of the
Natural Communities of North Carolina (Schafale and Weakley, 1990) to institute species
diversity. Table 7 presents the designed vegetative communities by zone along the streams.
Where there is no pre-existing riparian corridor, the restored stream reaches will be fully
replanted with the appropriate native species in the form of live stakes or bare-root material,
along with some larger specimens (1 gallon container size). Planting zones (Zones 1 — 4)
have been designated for the project as described in the tables on the following page. Where
a woody riparian corridor is already present along the restoration and enhancement reaches,
the existing corridor will be preserved to the maximum extent practicable and only Zone 1
and 2 plantings will be installed to provide vegetative cover immediately along the newly
restored channel. The existing riparian corridor will be maintained along the preservation
reach along the upstream portion of Davis Branch. Cattle exclusion fencing will be installed
along the boundaries of the conservation easement corridor to protect the pre-existing and
newly planted riparian vegetation. It is anticipated that the installation of cattle exclusion
fence along the stream easement corridors will allow the impaired understory to eventually
redevelop within existing wooded areas. Sheets RP-19/20 and RP-20/20 in Appendix 1
indicate the approximate extent of full riparian restoration plantings (Zones 1-4),
supplemental plantings (Zones 1-2), and preserved existing corridor.

Riparian plantings will be installed during the fall and/or spring season, as soon as possible
after the completion of the earthwork associated with the restoration and enhancement
efforts. Supplemental shrub and tree species will be planted if survival rates of previous
plantings fall below target densities. Final species selection will be based upon availability.
In addition to plantings described in Table 7, temporary and permanent seeding will occur in
Zones 2, 3 & 4. The planting plan is presented in the schematic engineering drawings,
included on design sheets RP-20 and RP-21 in Appendix 1.
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TABLE 7: Designed Vegetative Communities by Zone
Project Number D06054-F (Davis Branch and Unnamed Tributary 1)

e Zone 1 — Stream Edge

Live Branches, 3x3' centers

Common Name
Buttonbush
Silky dogwood
Black willow
Silky willow
Elderberry

e Zone 2 — Streamside Shrubs and Trees

Shrubs, Bareroot Material - 4x4' centers

Common Name
Painted buckeye
Tag alder

Red chokeberry
Silky dogwood
American holly
Black willow
Elderberry

Trees, 1 Gallon Containers - 100 foot spacing

Common Name
River birch
Sugarberry
Green ash
Tulip poplar
Sycamore
Water oak
Willow oak
American elm

Scientific Name
Cephalanthus occidentalis
Cornus amomum

Salix nigra

Salix sericea

Sambucus canadensis

Scientific Name
Aesculus sylvatica
Alnus serrulata
Aronia arbutifolia
Cornus amomum

llex opaca

Salix nigra

Sambucus canadensis

Scientific Name

Betula nigra

Celtis laevigata
Fraxinus pennsylvanica
Liriodendron tulipifera
Platanus occidentalis
Quercus nigra

Quercus phellos

Ulmus americana
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TABLE 7 (cont.)

Designed Vegetative Communities by Zone
Project Number D06054-F (Davis Branch and Unnamed Tributary 1)

e Zone 3 — Floodplain

Bareroot Material - 8x8' centers

Common Name
Red chokeberry
Pawpaw

River birch
American hornbeam
Sugarberry
Green ash
Tulip poplar
Black gum
Sycamore
American elm

e Zone 4 —30' Riparian Buffer

Bareroot Material - 10x10' centers

Common Name
Pignut hickory
Flowering dogwood
White ash

Black walnut

Tulip poplar
Eastern hophornbeam
Black cherry

White oak

Smooth sumac
Winged elm

Scientific Name
Aronia arbutifolia
Asimina triloba

Betula nigra

Carpinus caroliniana
Celtis laevigata
Fraxinus pennsylvanica
Liriodendron tulipifera
Nyssa sylvatica
Platanus occidentalis
Ulmus americana

Scientific Name
Carya glabra
Cornus florida
Fraxinus americana
Juglans nigra
Liriodendron tulipifera
Ostrya virginiana
Prunus serotina
Quercus alba

Rhus glabra

Ulmus alata

5.5.2 On-Site Invasive Species Management

This project proposes to treat and eradicate exotic woody vegetation by appropriate means.
This will help meet one of the overall goals of the restoration project by enhancing buffers
and creating habitat for birds and animals. By eradicating non-native vegetation, native
vegetation will be allowed to colonize and provide a better food source for the local fauna.

Before treatment, a vegetation assessment would be performed to determine the presence and
extent of invasive vegetation. The most appropriate treatment options will be determined
after the assessment. Invasive species that may colonize the site after construction will be

64



ECOSYSTEM ENHANCEMENT PROGRAM
Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

identified during post-construction monitoring events, and appropriate eradication methods
will be employed. Possible treatments for invasive exotic vegetation include application of
appropriate herbicides either through stem cut and spray or spraying of the actively
photosynthesizing leaves. This work would most likely be done in the fall or winter, during
the dormant season of most native vegetation. The initial treatment would likely take a week
to complete. Follow up and maintenance is critical in order to eradicate any root sprouts that
may occur in the following seasons.

65



ECOSYSTEM ENHANCEMENT PROGRAM
Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

6.0 PERFORMANCE CRITERIA
6.1 Streams

As discussed in the original proposal, the restoration goal for the stream is to restore the
physical and biological integrity beyond current stream conditions. Current conditions
consist of modified or impaired stream channels. Objectives to meet that goal of restoring
these stream channels are listed below:

e Provide a stable stream channel with features characteristic of a biologically diverse
environment

e Restore the connection between the bankfull width and floodprone width of the
channels by improving the floodplain area

e Stabilize eroding streambanks

e Provide a functional, native riparian corridor where deficient, and preserve existing
forested corridors

e Improve the physical aquatic habitat features

e Minimize land development impacts to the streams

e Provide long-term protection of the stream corridors, including preservation of
existing wooded corridors

Restoration will provide desired habitat and stability features necessary to improve the
quality of project streams. There are several long-term benefits associated with the
restoration of the streams, such as:

e Reversing the effects of channel incision

e Stabilizing eroding streambanks

e Development of instream habitat features

e Revegetation of the riparian corridor with native vegetation that can be utilized
by local wildlife

e Improving stream channel connection to the floodplain, providing the benefits of
sediment and nutrient storage

The restoration techniques proposed for the project stream reaches will provide the
attributes described above by incorporating a variety of features recognized to support the
stability and biological diversity that are essential to restoration and ecosystem
enhancement. Presently, these features are diminished within Davis Branch and the
associated Unnamed Tributary.

The restoration of the streams includes assessing and predicting the morphological features
that will become the foundation for the construction of a stable natural channels.
Considerations that have been applied to the design of this project are listed on the
following page.
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e Bankfull channels designed with the appropriate dimension, pattern and profile to
convey bankfull flows and entrain bedload material readily available to the streams.

e Stable channel pattern (sinuosity) extrapolated from stable reference reach
boundary conditions.

e Grade control and bank stabilization structures to enhance the environmental and
ecological attributes of the stream channels though the use of natural materials and
native plantings.

e In-stream habitat features such as pool/riffle complexes, cross-vanes, bank
stabilization structures, and re-establishment of the appropriate substrate material.

e Improved connections between stream channels and functional floodplains.

e Installation of woody plantings where the riparian corridor is currently deficient, or
where it is disturbed for construction. Existing woody vegetation present along the
streams will be preserved to the maximum extent practicable.

Proven natural stream geometry relationships as described by Newbury, Leopold, Wolman,
Miller, Rosgen and others, is the basis for designing a stable, self-maintaining channel. The
empirical relationships between channel pattern, profile and dimension and stream flow form
the foundation for the restoration of the physical and biological functions natural streams.

6.2 Stormwater Management Devices

Properly installed and well maintained Best Management Practices (BMP) applications shall
adequately mitigate the impact of sediment laden stormwater flows within the project
corridors. The stormwater BMP erosion and sediment control narrative, practices, schedule,
contractor responsibilities, inspection, maintenance and soil stabilization measures are
presented on restoration plan sheet RP-15/20 through RP-18/20 in Appendix 1. All BMP
applications as shown on these plan sheets will be inspected and maintained throughout the
construction process and until the site is stabilized per the planting plan shown on sheets RP-
19/20 and RP-20/20 in Appendix 1 and as described in Section 5.5.

6.3 Vegetation

The target density for the riparian buffer is to establish a minimum of 320 stems per acre
after 3 years, with a minimum of 260 stems per acre at the end of the 5-year monitoring
period within the planted areas. This would represent a minimum survival rate of 80% of the
plantings.

6.4 Monitoring Schedule and Reporting

The restoration site will be monitored for five consecutive years or until the required success
criteria have been met as determined by the EEP, NC DWQ, and USACE. As-built survey
data will be collected immediately after construction. Year 1 Monitoring activities will begin
will be conducted al least 6 months after the as-built survey. Planting will occur during the
fall of 2008 or no later than the spring of 2009; therefore, the riparian buffer restoration will
be monitored the following growing season (September 2009). Monitoring activities will
follow the guidelines presented in the request for proposal for this project.
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Parameters that will be included in the annual stream monitoring to ensure the success of the
restoration activities will include stream channel surveys (longitudinal and cross-sectional
profiles), pebble counts, photographs, and vegetation surveys. Monitoring reports will be
prepared following the EEP Monitoring Report Format, Version 1.2 dated 11/16/06.

Following the submittal of the monitoring reports to the appropriate agency representatives,
the recipients of the report will be contacted for the purpose of discussing the monitoring
data, required success criteria and whether or not the site is functioning as expected. If the
site 1s not functioning as expected, a site visit will be scheduled with the review agencies so
that consideration can be given to whether a remediation plan should be created and
implemented. The remediation plans, if required, will directly reflect the requested
alterations as discussed with the regulatory agencies, if it is determined that such alterations
will correct any identified deficiencies.

Stream Channels

Stream channel stability will be physically monitored by establishing permanent,
monumented cross-sections located approximately every 500 feet along the restored and
enhanced channel reaches (or no more than 2 per thousand feet). This will include four (4)
cross-sections along the Davis Branch Restoration reach and three (3) along the mainstem
Enhancement Level I reach. One (1) monumented cross-section will be surveyed along the
UT1 Restoration reach and one (1) along the Enhancement II reach. Cross-sections will be
equally distributed between riffles and pools on the project reaches. Each cross-section will
be monumented for future identification and survey. Monumented cross-sections will be
utilized as photographic points. Cross-section locations to be monitored will be established
immediately following construction during the completion of the “as-built” survey. A
longitudinal profile survey will be conducted along the entire lengths of the mainstem Davis
Branch Restoration and Enhancement 1 reaches (3,091 linear feet total), and the entire 450
linear feet of the UT1 Restoration reach (noting permanent easement crossing locations).
The “as-built” mitigation plan will include the constructed stream channels dimension,
pattern, and longitudinal profile. This data will be utilized as baseline to compare future
monitoring surveys and subsequently to determine channel stability and natural adjustments
over time. Streambed particle distribution data will be collected and analyzed at monumented
cross-section bedform features. Surveyed vegetative plots will be utilized to monitor the
success of riparian plantings and vegetation conditions. Annual inspection of in-stream
structures will also occur to verify proper function and channel stability. Stream channel
monitoring surveys will be completed annually for five consecutive years, starting on Year 1
after completion of the project.

The performance standards for the restoration project are those mandated in the multi-agency
Stream Mitigation Guidelines (USACE Wilmington District, et al., April 2003).
Performance goals for the site are listed on the following page.
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e Minimal or negligible development of instream bar deposits.

e Minimal or negligible change in channel pattern, profile and dimension in
comparison to As-Built conditions. Adjustments may occur and some may be
indicative of stability, for example moderate reductions in width/depth ratios as a
result of slight channel narrowing, natural sorting and shaping of bed materials and
features, respectively.

e Maintenance of floodplain connectivity (only reductions or very small increases will
be considered acceptable).

e Target density of 320 stems per acre after 3 years and 260 stems per acre after 5 years
for planted woody vegetation (represents 80% survival after 5 years).

Subsequent monitoring reports will address the attainment of performance goals. If goals are
not be attained, then the monitoring reports will document any remedial actions taken during
the monitoring period and the success of these actions.

Riparian Buffers

Vegetation within the restored riparian buffer will be monitored for five consecutive years. A
total of 10 ten by ten meter square plots will be permanently established within planted areas
following completion of the planting phase. At least two opposing corners will be marked
and surveyed for future location in the field.

Approximately 2.78% of the project area will be monitored following the CVS-EEP Level 1
Protocol for Recording Vegetation, Version 4.0 (Lee et al., 2006). A stem count of planted
species will be performed within each monitoring plot. The species, location, size, density,
survival rates, and cause of mortality if identifiable will be reported for each planted species
in each plot. Vegetation plots will be sampled annually and reported every year along with
the data collected during the physical monitoring of the channel. The primary focus of the
vegetative monitoring will be on the planted individuals in the tree and shrub strata.
Vegetation monitoring will occur during the month of September.

Monitoring reports and discussions of remedial actions will take place with EEP. EEP will
review the monitoring documents and make them available to the agencies after the review
period. Decision making regarding remediation will be between EEP and WRC and its
agents or representatives. Agency interaction will take place through permit requests for
maintenance should they become necessary. Agency interaction will take place at the end of
the monitoring period.
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Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

APPENDIX 1

Restoration Plan Design Sheets



[=]
UNION COUNTY, NORTH CAROLINA 5 | S
| Z by
2 ?
ERNL A P« B
STREAM RESTORATION PLAN E BE
FOR |,
| s
) 2
=] W
5>
<
-
2 0 0 8 s = = g
S 2o
£ g 9 g £
1 o G2 2 Z H
INDEX OF SHEETS i \ i \ 5 E 5
# o p & £ § =
THIE SHEEL . . o\ v oot e e e e e e e e e e RP-QI e < Y & EScEy s
I1GEx MOP. o oo s e RP-02 / / 5 & el
Plan and Prafile — Davis Branch . . . . . . .. .. . . .. . it i i i RP-03-14 - / Eu.l 175 E 5 =
Plan and Prafile — Unnamed Tributary 1 {UT1) .. .. .. ..o oo, RP-11-12 - e 6 5 I gy = =L < =
Structure Dabail® . . . . . . .. . e e e e e RP-13-14 5 5 0 E =~ S =
Erasian Cantral Plam. . . . . . . o ot e e e e e e e e e e e e e e RP-15-18 Y\?- ] W 4 E
PIORENG RIGN . o rm son o sousi s m goass G860 we m SO D B eARE R W mE s RP-19-24 & _-\;C’;_— A E E 0 =z
& g =5 D&
\/?}/ / P g a”
o) P B E] o 2
// Fail ¢ S <
R " Yf(‘)
/ 7,4__——,// L5 OLIVE
7 - %\\‘ BRANCH
g . S
a 3] A on e e S e &
- K\)“ coirAhL Sholn Zo ALy ‘g @
\\ ~ % LT TE sErAns - %
\‘:" P\R LA L S .
' = Mg A 2 SNEO0ND ped - % 23
;dJ 25 ALRES#,- o) \'q,, -
ﬁ % i i c
ol \ % =0
: ; s 5 e,
T 2 } e F3
vk
i e cng:
‘ i , g o
NAMED o KEITH AND PN £
UN ,_/ AN L 3 s:
TRIBUTARY 2 . o OB Y i HAMILTON
; KETH AND FMLIS GRIEEN OF 785G PG FENN & 5 G o
h A Sy e e AL ow S0ESO0DIE N\ N e
X S, e = s «
D # GlB90018 S AT,
: : 25 ACRER# - : \
Recarded Canservatian \ \ \'\_
Eamt. DB: 4666 PG: 306 — MCINITY MAP
S et : s Not Ta Scale
| = y \
et XY, #%, -
s - _/
P oy e UNNAMED
// i Gp= TRIBUT
7 —~{UTS)
- scarded Canservatian
S R c i
L (/,]/ Eamt. DB: 4666 PG: 315
o7y
< 7
2 X
%, ; 4 ‘
B G(/;- et
DAVIS BRANCH & UNNAMED TRIBUTARY — STREAM DESIGN STATISTICS %\J ). Q_\-\bc\l -
s ¥ r
R L Davis Branch Davia Branch Unnamed A E £
arameters Restaoration Enhancement | Tributary ‘/2 57
Drainage Area at Downstream Limita (mi2) 0.1823 0.1352 0.a721 N GC‘_ / /
Average Sinuosity 1.29 1.08 1.31 EDVEARD BRUCE STATON = -
Bankfull_Width (ft.y 3.0 0.0 8.2 EETATE SEOLST _ R T
Bankfull Mean Depth (ft.) a.8 1.1 0.7 20 OURSHUD - = . r
Bankfull Max Depth {ft) 1.2 1.8 1.0 AnF ASREG4 - w ¥ e ®
Bankfull_Area (ft.2) 7.6 11.3 4.3 s AmnESTY /__/ = \// Z .
Width /Depth Ratia 10.7 a8 9.0 ot ! s = ‘Tg
Beltwidth {ft.) 50 50 50 e : v : 2
Bankfull Discharge (cfa) 25.5 45.9 10.1 /-- [ 1141
: ]
Mean Velocity (ft./sec) X4 X0 X4 /,. //
.éi
Scale: 1"=800"




56:39 PM]
RP-02/20

8 2

16/

. UTIUTY POLE

— PLOTTED BY

. TREE TO BE RENOVED

. TREE LINE

EX. 1 FOOT CONTOURS
EX. 5 FOOT CONTOURS
EX. FENCE

5/ 16/2008 10:21:05 AM]
STREAM RESTORATION PLAN
FOR
DAVIS BRANCH
AND UNNAMED TRIBUTARY

EX. PROPERTY LINE
EX. RIGHT OF wAY
EX. STREAM

PROP. THALWEG

STREAK RESTORATION PRCJECT

[ER

PROP. BANKFULL
PROP. BELTWIDTH

FROP. CONSERVATION EASEMENT
LIMITS OF DISTURBANCE
TEMPORARY SEDIMENT FENCE

PROP. WIRE FENCE
{UVESTOCK EXCLUSION)

— [AST SAVED BY JCR

=
;2
Q=
o
58

. STREAM CROSSING

. EARTHEN PLUG

. BANK REINFORCEMENT

51 J97RP02.DWG<RP—-02> — 2 XREFS: 6139,

. LOG SILL

20061.397.ENV\ DWG\RESTORATION P
REVISIONS

CAHDATAZ\ EMARON \ PROLA




(=]
Prop. Gate - N
8 ]
| @
g 08 |, O
3 P
‘ ~ T £ e
o e
Ex. Gate T >, 2
Limifs of g 3
To be removed) B
_--pBeltwidth Prop. Low Water
o ] Crossing, Riprap,
R ass A (15° Wide) BEGIN PROJECT
=tail, Sheet 14) 4 PRESERVATION REACH
- 7 STA. 0+00.00
DAVIS BRANCH E
= =
| cc 5Bk
= e 20z
< §I—;
e T
o —_——— T T T = — ‘// gEEmQI.
- Ex. Fence - 0 L ©
L . (To be remaved within S QEE
oo Ex: Fence 4B Conservation Easement cx 225
" (To be remaoved within - - e aZ§
‘ Conservation Easement T —— = SRS
1} 1, L Lt 1t 1t 1} Lt 1} 1t 1t 1t Lt [
= f’f p /"‘ =
% — < 7
Recarded Ingress\Eqress Esmt. Prop. Gate
Notes:
See sheets 13—-14 for In—Stream Stuctures and 2. All trees within the work zone shall be
Channel Dimensions. flagged for removal or preservation. The trees
Prop. Fence flagged for removal shall be approved by the
See sheets 15-18 for Erosion Control notes, awner priar to beginning any tree clearing
plan and details. activities. “a
Q
Tree Preservation Notes: 3. Any pruning of trees to be preserved shall be G_E)E
1. All trees to be removed as a part of this limited ta the extent passible. Pruning shall be 3 4505
project have been marked on this plan with an performed in accordance with the International >“§
*X". Only those trees with an "X" shall be Society of Arboriculture pruning techniques, and e
removed unless specific approval is granted by according to shape, size, and condition of the O
the owner. individual tree.
o
Sl
490
Presernation
£y
485 B S R S T T E T HE T A I —— 485
d o el — — — — T
Ex. Graund R
1] /_ ————
2 e i —ie— = Prop. Low Water
n i ] Crossing, Riprap
2 = Class A (15" Wide)
o, e e B {See Detail, Sheet 14)
—_ ~ - =
480 8 e 480
(o] i .
|
)
g
] r
® 2
£ > !
475 S 475 i ‘QX.
2 L
0 5400 7400 3500 7+00 T+a0 T+00 i




485

480

473

470

463

Matchline Sta. 104+00.00 (See Sheet RP—05)

ence

r%‘,‘: yithin
@n Eament

4%,
e Raph

W* Aécati

Y 7/ channel bank reinforcement!
/

/

* Approximate limits of Rock Riffle

{Typ.) R

Material. {See sheet 13)

/_—’
/" (Refer to“details, Sheet 13)

s

- % )
e, ‘/
Ve

> WIS

# F'rop
‘ 3
;
;

8
i

L ¥
e

END PRESERVATION REACH
BEGIN RESTORATION REACH
STA. 7+81.24
DAVIS BRANCH

Notes:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

See sheets 15-18 for Erosion Control notes,
plan and details.

** Channel Reinforcement shall begin 5 feet
above the end of the upstream riffle and extend
3 feet belaw the beginning of the downstream
riffle, Refer to riffle stations an profile.

# The Existing stream within the Beltwidth shall
be plugged with a combination of compacted
cohesive clay soil and Plain Riprap, Class 1. The
existing stream outside the Beltwidth

shall be plugged every 40' to promote averland
flow to the praposed channel.

Tree Preservation Notes:

1. All trees to be removed as a part of this
project have been marked on this plan with an
"X". Only those trees with an "X" shall be
removed unless specific approval is granted by
the owner.

2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the
owner prior to beginning any tree clearing
activities.

3. Any pruning of trees ta be preserved shall be
limited ta the extent possible. Pruning shall be
performed in accordance with the International
Society af Arboriculture pruning techniques, and
according to shape, size, and condition of the
individual tree.

Restoration

Remove Debris &

Pr

eservation

485

3

Egin

to: 9+04.22

Begin Riffle
Sto: 9+86.74

End Riffle
Sta: 9+70.75

Sto: 9+46.75

End Riffle
Sta: 9+ 38.51

Restore Channel Profile

480

Begin Riffle
Sto: 9+14.51

End Riffle

End Riffle

Sto: B+63.33

Begin Riffle
Sto: B+39.33

-~
| siope

- 1.80%

~

Begin Restoration
End Preservation
Sal. 7+81.24

|

Elev: 477.54

Sta. 6+B0x

.

—_—

[ Ex. Graund

—_

475

>

\

Prop. Thalweq

/

8+BB.22

%
B+74.54 /\

R A= T
QT 97 JF

472.50

Bottom Pool Sta: 9+80.71

Elev: 471.85

C/L Riffle Sta: 9+54.75

Elev:

472.B5

473.22
Botiom Pool Sto: 9+42.03 ,/

C/L Riffle Sta: 9+22.51

Elev: 473.8D

Elev:

Boitom Pool Stp:
Elev: 473.B&

Bottom Pool Sta:| 9+09.54

Elev: 473.23
C/L Riffle Sta:
Elev: 474.41

afl

475.15

/L RITE 310

Elev:

Bottom Pool | Sta: 8+13.79

Elev: 474.85

C/L Riffle Bto: 7+81.24

Elev: 478.34

470

Matchline Sta. 5+00.00 (See Sheet RP-03)

465

+|C/L Riffle Sta: 9+94.74

O|Elev:

9+00

8+040

7+04

6+00

5+00

Job Mo,

2006-1397

RP-04/20

Shest

Datc

V=g
=5

May . 2008
Hor: 1
Ver: 1"

Seaks

UNION COUNTY, NORTH CARCLINA

STREAK RESTORATION PLAN

DAVIS BRANCH
AND UNNAMED TRIBUTARY

STREAK RESTORATION PRCJECT

Fl

Ny

En gg&ﬁgﬂt

e, Jomicicton & T

REVISIONS

DEECHI |2

e
\\ ner
|‘/

[T

[T




/
275
# Prop. Plug_(Typ.)

Prap. Fence

VN — 470
** Approx. location of
channel, bank reinforcement. !
(Refer "ta details, Sheet 13) ‘

7 ;
y (Typ.)

Notes:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

See sheets 15—18 for Erosion Control notes,
plan and details.

¥t Channel Reinforcement shall begin 5 feet
above the end of the upstream riffle and extend
3 feet below the beginning of the downstream
riffle. Refer to riffle stations on profile.

# The Existing stream within the Beltwidth shall
be plugged with a combination of compacted
cohesive clay soil and Plain Riprap, Class 1. The
existing stream outside the Beltwidth shall be
plugged every 40" to promate overland flow to
the proposed channel.

Tree Preservation Notes:

1. All trees to be removed as a part of this
project have bheen marked on this plan with an
"x". Only those trees with an "X" shall be
remaved unless specific approval is granted by
the awner.

2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the
owner prior to beginning any tree clearing
activities.

3. Any pruning of trees to be preserved shall be
limited to the extent possible. Pruning shall be
performed in accordance with the International
Society of Arboriculture pruning techniques, and
accarding to shape, size, and condition of the
individual tree.

* Approximate limits of Rock Riffle Material. {See sheet 13) e
480 = y 480
Restaration
m (1) [a1] [a;] a q—
Te) e} M M M ] M~
o @ a o o 0 0 o fis) u I ~ ™~ e I al< o o || ™ vla o
r~ M 5] o o o o @ an « @ @Q - Q = E% “-‘f -_:_—.: ﬂi E-"—_ﬂ-;
- o 1 o o 3 = 'e} = o j . j : =|t = = = = P

2l& ofF e of™ &% ol 2 25 R 25 ol 218 ol~ 2 ,|F o . #o E£lo # ol £ o o E|a

Sk gr SO gx | gt EE SEIRE - - = = A ot I Ll N b S
S X Zl= 2, Z|< e b b == it == it Z|= ban ] = al 5 'g'ﬁ al g IGE_"E'CI'ci 'ga-o'ci T

c (= o c E= =  na = L= a—t L= o | R = i =
21 s als ‘o & ol g o 5 ol 5 ‘o5 als ‘al b ol 5 ‘N d ol 5 ‘ol dold g WY+ AN W, e QUL @A e BALGA ¢ O
475 °| AP i ol cla 51‘: Sl& P e Sl SR Sla ala Sla alaAsla ala | 475
] LA aalen vy b — & Ty by S— A Ty b E— & v b — ] Ty — wileA— ] a.
&———I g - = I el - el - = el - — - Grade Break o
- Sta: 11+00.00 LR, = -
8 lev: 471.80 qope = 1-9°7 $
ﬁ e — D~ ﬁ
—
——rte ——
— W
o g s g e a
© ~— - Ve 2 | o %)
E'J/ / | T T T f \0’ —
Ex. Graund \ =
o /‘ Slape = 0.711% — e J ol e i a Q
470 S — o~ — — ! . - & s ; 470
8 o gt e v ~ | Pl B R S Tl c al| = 2 38
S 3 N Brep,. Thaineg s /" o i g @ 3 M i ~ g T
21 VL o, o R e ™ e i 5 2 B o8 of| 8 % 2 &
Y M~ & — —
- —’/—’" P =1} o -+ - o + (=1 i
o) ™~ 5 + «a o — a

. L—/ £ @ r~ a3 g = x s e & g8
2 ._,_/‘ N " < 3 vy = i o~ - a & & a2 O
U'J [Te) I M~ o) a a & 7 + <3 — b s - = a =4 ol 3l= W)

i) + a < a & = + o = 2 5 & o[ a 9"
iy : + g &|w © o

] [Te] -. b= -] = a @ = o' o - Ofc—

o o l 2 € = ai ™ + = P - 2l o|Q T alg &< - (=3
2R i a p ] b o + b - ™~ 8 a ] =l bkl -1 gl IR ES g« =
== + < i w + o s + — - g | - Qo : ola = i = =

465 5l G T & th 5 M T = & g & b N 1 4] Dl ot a2 = Ely gv e dl 3] 465
- = — = ) S = = 2
e E ] he A & i G g 3| = &la bl ]S Z+ 5 - R HE 5

= g 3 I ps o ~ = b i3 n|Z al= Qg © S g+ W EY <E glE og@ =
= = £ . 2 £ « P 3|2 ! oo =~ gl+ =¥ 8 I - olf @

£ in i & 5 o g | o al@a oo © =« 2 % Se o o=

d g 2 = ra] e < a|a =la |+ 3 ] I 4  Bld Qlm o

o = L) Sla Bl n|@ Blo v al* le 2 ohe = b <3 ol v

™~ ol 5] B|< r~ a|l= £ o (e =|o < [ O 2z o|2 o o
: [ 3 O od s ol =l £ o por] [ ~oe alao [&] ]

25 s 2|d & =B 0.{ed Elo ¢|? & al.. <3 5o Ol

= E L = =l 4 5 & |

=« gl = |+ T gl=+ 3 5] ol = ala ol

o o o ] s a b v Al

.. s 45 % L) @
0 =l Y = + | = o] [ N ala Q
< 3 5| a <3 £ <o 5| @ SN2 ala =
oo m|id Olm i | | Ol
4840 460
15+00 14+00 13+40 12+400 11+00 10+00

Job Mo,

Shest

2006-1307
RP-05/20

Datc

V=g
=5

May . 2008
Hor: 1
Ver: 1"

Seaks

UNION COUNTY, NORTH CARCLINA

STREAK RESTORATION PLAN

DAVIS BRANCH
AND UNNAMED TRIBUTARY

STREAK RESTORATION PRCJECT

Fl

Ny

En gg&ﬁgﬂt

REVISIONS

DEECHI |2

[T

[T




\ Notes:
See sheets 13—14 for In—Stream Stuctures and
\ Channel Dimensions.

2006-1307
RP-06/20

Job Mo,
Shest

. See sheets 15—-18 for Erosion Cantrol notes,
\\\ plan and details.

Prop. Fence

above the end of the upstream riffle and extend
3 feet belaw the beginning of the downstream
riffle. Refer to riffle stations an profile.

\ ** Channel Reinforcement shall begin 5 feet

V=g
=5

Hor: 1
Ver: 1"

~ Ex. Gate k '
{To be remgyed)

May . 2008

S Ex. Fehsg-- ot
“--+{To be removed within.-~~
" 471 Conservation Easement
5

# The Existing stream within the Beltwidth shall
be plugged with a combination of compacted
cohesive clay sail and Plain Riprap, Class 1. The
existing stream outside the Beltwidth shall be
plugged every 40' to promote overland flow to
the proposed channel.

Datc
Sea

Tree Preservation Notes:

1. All trees to be removed as a part of this
project have been marked on this plan with an
“X". Only those trees with an "X" shall be
removed unless specific approval is granted by
the owner.

2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the
awner prior to beginning any tree clearing
activities.

DAVIS BRANCH
AND UNNAMED TRIBUTARY

UNION COUNTY, NORTH CARDLINA
STREAW RESTORATION PLAN
FOR
STREAK RESTORATION PRCJECT

!
| =y

<. (. x : = .
L ** Approx. Ioca% of "HNiy
5 el hannel bank reinforcement. i

] v {Refer ta details, Sheet 13) -
O
; iy o

3. Any pruning of trees to be preserved shall be
limited to the extent passible. Pruning shall be
= performed in accordance with the International

y . \ Society aof Arboriculture pruning techniques, and
- according to shape, size, and condition of the
individual tree.

Fl

s Ex. Fence .~

T ; (Ta-be removed within .
szt Censervation Easemnent -

Matchline Sta. 20+00.00 (See Sheet RP-07)

5

osystem
En ang'gment

Scale: 1" = 40

=

* Approximate limits of Rock Riffle Material. {See sheet 13)

3 Restoration 9

19+B0.06
19+56.06
15219
17+D9.81
16+85.61

Te+5T.T7
Stor 15+59.15

Sto: 15+35.15
Ste: 15+15.70

End Riffle

End Riffle
Begin Riffle

ter:
tao:
tao:

Bten 19+37.40
Bt 19+13.40
Bto: 18+93.35
Bto: 18+69.35
Bto: 18+42.59
Bto: 18+1B.59
Bte: 17+76.19
Regin Riffle
Fnd Riffle
Begin Riffle
End Riffle

pic:

Begin Riffle
Bto: 16+27.17
Fnd Riffle

Bt 16+D5.46
Regin Riffle
Bto: 15+81.46

Fnd Riffle

Begin Riffle
End Riffle
Begin Riffle
End Riffle
Regin Riffle
Fnd Riffle
Begin Riffle

End Riffle
Bto:

Bto:

3

3

470 470

0.71%
= 1.06% e -—.,__'__ﬂ
_?lope e Grade Break
/ Sia: 15+25.00

/ Fx round P e e Ve o .

- i’ __'__'__'__'__,_J
_— e S S T | _a. Blev 46887 . A
Grade Break \ \II/

ol -— / £
Sta: 19+82.5 N, -
lev: 464.02 o T T T
Slops. = 1.08% - ! . |

Slope = 5| G Prag. Thalwe
B I i i S
"\___. \/’

Py

i

483 465

\

\
P
i

d
15+24/07

7
1
15+43.15

\
)
\
}
- {
a

15+B8.46

16+70.76 /
L)
\

17+33.81
16+53.61
16+ 35.17

18+02.65
17+60.19

19+05.85 /
-\\

\

/

15F46.88
166.36

460 460

161+ 26.59
4(6.99

S

Matchline Sta. 20400.00 (See Sheet RP—07)
Matchline Sta. 15+00.00 (See Sheet RP-05)

C/L Riffle Sta: 19+/64.06 \

Elev: 463.02

Bottom Pool Sta:
Elevi 466.79

C/L Riffle Sta:
Elev:| 467.48

19+21.40
1B8+77.35
REVISIONS
=
—

Bottom Pool Sto: 15+73.37

Elew:

C/L Riffle Sto:

Bottom Fool Sta:
Elev: 465.89
Elev:

C/L Riffle Ste:
Elev: 466/5C

Elev: 485.88
Bettem Pedl Sto:
Elew: 465.32

C/L Riifle Sto:

462.40
Bottom Pool |Sta:
Elev: 4B84.6B

C/L Riffle Sta:
Elev: 46518

Bottom Pool Sta
ARR Q3

Elev:

Boitom Pool Sto: 18+59.70

Bottom Pool Sta:
Elew: 462.83
Elev: 463.94
Elev: 463.32
C/L Riffle Sta:
Elev: 464.47

C/L Riffle Sta:
Elev: 463.47
C/L Riffle Sta:

BOTIOM_Fo0I Iy

Elev:

[T

453 455

L]
+

(=
O

+00 18+00 17+00 16+00 15400

[T




Notes:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

2006-1307
RP-07/20

See sheets 15—-18 for Erosion Contral notes,
plan and details.
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*¥* Channel Reinforcement shall begin 5 feet
above the end of the upstream riffle and extend
3 feet below the beginning of the downstream
riffle. Refer to riffle stations on prafile.
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May . 2008
Hor: 1
Ver: 1"

# The Existing stream within the Beltwidth shall
be plugged with a combination of compacted
cohesive clay soil and Plain Riprap, Class 1. The
existing stream outside the Beltwidth shall be
plugged every 40' to pramote overland flow ta
the proposed channel.
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Tree Preservation MNotes:

1. All trees to be removed as a part of this
project have been marked on this plan with an
"X", Only those trees with an "X shall be
removed unless specific appraval is granted by
the owner.

2. All trees within the work zone shall be
flagged for remaoval or preservation. The trees
flagged for removal shall be appraved by the
awner prior ta beginning any tree clearing
activities.

STREAH RESTORATION PLAN
DAVIS BRANCH
AND UNNAMED TRIBUTARY
STREAM RESTORATION PROJEGT

3. Any pruning of trees to be preserved shall he
limited to the extent possible. Pruning shall be
performed in acecardance with the International
Society of Arboriculture pruning techniques, and
according to shape, size, and condition of the
individual tree.
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Nates:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.
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i 5 See sheets 15—18 for Erosion Control notes,

Job Mo,
Shest

Prop. Gate plan and details.

** Channel Reinforcement shall begin 5 feet
above the end of the upstream riffle and extend
3 feet below the beginning of the downstream
riffle. Refer to riffle stations on profile.
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Ver: 1"

END RESTORATION REACH
BEGIN ENHANCEMENT | REACH
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be plugged with a comhination of compacted
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‘f ;’f_rcr):lnov b : existing stream outside the Beltwidth shall be
vatl plugged every 40’ to promote overland flow to
the proposed channel.

Iree Preservation Notes:

1. All trees to be removed as a part of this
project have been marked on this plan with an
"X”. Only thase trees with an "X” shall be
remaved unless specific approval is granted by
the owner.
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# C : ] - owner prior to beginning any tree clearing
activities.
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J. Any pruning of trees to be preserved shall be
limited to the extent possible. Pruning shall be
performed in accordance with the International
Society of Arboriculture pruning techniques, and
ey £ according to shape, size, and condition of the
**/App & atjdh _of- individual tree.
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Notes:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

See sheets 15—18 for Erosion Cantrol notes,
plan and details.
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# The Existing stream within the Beltwidth shall
be plugged with a combination of compacted
cohesive clay sail and Plain Riprap, Class 1. The
existing stream outside the Beltwidth shall be
plugged every 40' to promote overland flow to
the proposed channel.

Tree Preservation Notes:

1. All trees to be removed as a part of this
project have been marked on this plan with an
"X". Only those trees with an "X" shall be
removed unless specific approval is granted by
the owner.
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T 2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the
awner priar to beginning any tree clearing
activities.

3. Any pruning of trees to be preserved shall be
limited to the extent possible. Pruning shall be
performed in accordance with the International
Society aof Arboriculture pruning techniques, and
according to shape, size, and condition of the
individual tree.

The enhancement level | reach of Davis Branch
will consist of the following work:

— Re—grading and stabilizing the channel
banks to obtain the appropriate channel
dimensions.

— Raising the channel profile by adding
riffle grade control, this will also conneact
the channel to its natural floodplain.
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Notes:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

2006-1397

See sheets 15—18 for Erosion Control notes,
plan and details.
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Job No.
Sheet

Tree Preservation Notes:

Vl?rop.‘Fence 1. All trees to be removed as a part of this

v o o project have been marked on this plan with an %
"X”. Only those trees with an "X” shall be 3
removed unless specific approval is granted by =
the owner. s 2

2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the
owner prior to beginning any tree clearing

AN
—430~ activities.
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3. Any pruning of trees to be preserved shall be
limited to the extent possible. Pruning shall be
performed in accordance with the International
Society of Arboriculture pruning techniques, and
according to shape, size, and condition of the
individual tree.
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Enhancement | Note:
The enhancement level | reach of Davis Branch
will consist of the following work:

— Re—grading and stabilizing the channel
banks to obtain the appropriate channel
dimensions.

— Raising the channel profile by adding
riffle grade control, this will also connect
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Notes:
See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

s See sheets 15—18 for Erosion Control notes,

plan and details.

** Channel Reinforcement shall begin 5 feet
R above the end of the upstream riffle and extend
T 3 feet below the beginning of the downstream

riffle. Refer to riffle stations on profile.

BEGIN PROJECT )
& ENHANCEMENT Il |-

REACH STA. 0+00.00 # The Existing stream within the Beltwidth shall

be plugged with a combination of compacted
~ cohesive clay soil and Plain Riprap, Class 1. The

| UNNAMED TRIBUTARY 1

existing stream outside the Beltwidth shall be
plugged every 40’ to promote overland flow to
the proposed channel.

Tree Preservation Notes:

1. All trees to be removed as a part of this
project have been marked on this plan with an
"X”. Only those trees with an "X” shall be
removed unless specific approval is granted by
the owner.

2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the
owner prior to beginning any tree clearing
activities.

3. Any pruning of trees to be preserved shall be
limited to the extent possible. Pruning shall be
performed in accordance with the International

) Society of Arboriculture pruning techniques, and
T — according to shape, size, and condition of the
~ n T

456, — individual tree.
~_ 457._ ;\ o Enhancement Il Note:

T The enhancement level Il reach of the Unnamed
el TRY-- Tributary will consist of the following work:

. 59 — Re—grading and stabilizing the channel

~— banks in areas where it is needed.

= — Stabilizing the channel profile by adding
log sill grade control where needed.
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See sheets 13—14 for In—Stream Stuctures and
Channel Dimensions.

2006-1397

RP-12/20

See sheets 15—-18 for Erosion Control notes,
plan and details.

Job No.
Sheet

** Channel Reinforcement shall begin 5 feet
above the end of the upstream riffle and extend

3 feet below the beginning of the downstream %
riffle. Refer to riffle stations on profile. g
# The Existing stream within the Beltwidth shall @ 2
be plugged with a combination of compacted 8 a

cohesive clay soil and Plain Riprap, Class 1. The
existing stream outside the Beltwidth shall be
plugged every 40’ to promote overland flow to
the proposed channel.
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1. All trees to be removed as a part of this
project have been marked on this plan with an
"X". Only those trees with an "X" shall be
removed unless specific approval is granted by
the owner.

AROLINA.

2. All trees within the work zone shall be
flagged for removal or preservation. The trees
flagged for removal shall be approved by the 3
owner prior to beginning any tree clearing
activities.
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3. Any pruning of trees to be preserved shall be
limited to the extent possible. Pruning shall be
performed in accordance with the International
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>, individual tree.
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ROCK RIFFLES:

All support, crest, and fill stone will be slate material quarried on—site. No
canstructian rubble is permissible. See Riffle Materiala Table far descriptiana and
sizea of materials.

1.0 CREST STONE

The creat height ia determined in the field by measuring the elevation of the toe
of the proceeding upstream riffle. The crest elevation must poal water back ta
the base of the upatrearmn riffle/run.

Installatian:

The craat height must be determined and the center weir atone inatalled firat.
Trench inta the stream bed appraximately 1.5 feet and place the stane(s) so that
the center weir stane reachea the crest elevation. Trench and install the
rémaining <rest stones acrosa the stream, elevating them into the banks the
specified distance.

2.0 SUPPORT STONE

Installation:

Suppart atone must be placed tightly an bath sides of the creat stone paying
¢loge attention to fit on the downatream side. Proper elevation of the aupport
stane must be maintained and must be as high as the crest stone. Ten (10)
feet dawnstream of the crest stone the support stone will be laid more loasely to
¢reate turbulence of flow across the riffle. At this point, the atone should atart
ta become trenched into the streambed. At the end of the riffle, the suppart
stane will be trenched fully into the stream bed te a depth af appraximately 1.5
feet. Finished elevationa of the auppert stane muat concentrate flowa across the
riffle and create nan—laminar (turbulent} flaw. Suppart stones will cantinue up the
banks to the final elevation. Suppart atone will be trenched into the banks to
support the crest stone.

3.0 FILL STONE

Installation:

After the installatian of the larger crest and suppart stones, fill all voids with fill
stane materials and compact with an excavater bucket. Final grading and
transition with the upper bank area can be accomplished using this stone size.

BOULDER TOE:

1.0 Malarial:

The boulder toe material may conaiat of quarried stone (ne construction rubble ia
permissible). The Contractor shall review samplea af this material with the
Engineer far appraval prier te installation. The size af this material shall be
cansistent with the gradation of Class 2 riprap rock channel pratectian.

2.0 Installatian:

The boulder toe material shall be imbedded into the channel bottom and channel
bank to the minimum depths shawn on Detail *C". Fiter fabric material. shall be
included in the conatruction of the boulder toe reinforcement, as demonstrated on
Detail 'C. Over—excavation of the channel bank ta install the boulder toe
reinfarcement shall be back—filled with campactable material that ia placed in lifta
and qraded to <onform to the designed channel bank, and reinforced with the
geatextiie material specified by this plan.

COIR ROLL:

1.0 Material:

Ralls shall consist of biadegradable material 12—inches in diameter with a density
at 7 lhs. feu.ft.  The coir roll euter netting shall cansist of a biadegradable twine
.24 inches in diameter with the breaking strength of 90 Ibs. Hardwood stakes to
anchar the cair rolla shall be 2"x2"x36" in size. The specified length is a
minimum and may need to be adjusted to allow for aufficient ancharing.

The Centractar may contact RolLanka Products at 800-760-3215 (fax:
770-506-0391) as a supplier of the specified cair roll material.

2.0 Installatian:

Refer ta Detail 'A" for a schematic of the lacation af the cair rall material alang
the channel and Detail 'C' for a schematic of the location of the cair rolls with
reapect to the other bank reinforcement rmateriala.

The cair rolla shall be installed after the houlder toe is in place. The upstream
and downatream enda of the coir roll installation shall be bent back inte the
channel hank to prevent stream flow fram cutting behind the Ralls. The ends af
abutting coir rells shall be tied tegether with twine. Hardwoed atakes shall he
driven inta the native, undisturbed soil behind the Rolla. The Rella ahall be Lied to
the stakes with twine. Stakes shall be placed at the beginning and end aof each
Rall and at a maximum spacing of 2 feat.

*** Coir Ralla may be aiminated and replaced with additional Baulder Toe material.

LIVE BRANCHES:

1.0 Malerial:

Live branch material shall be dormant and gathered locally (within or in proximity
ta the project site) ar purchased fram a reputable cammercial supplier. The
cantractar may cantact Emst Canservation Seeds at 814-336-5191 {fax:
800-873-3321) as a supplier of live branch material. This material shall be
plantad only during ita naturol darmancy period, extending fram late fall thraugh
early spring.

Braneheas shall be 1/2 ta 2-inchas in diameter, 2 ta 3 faat in length, and living
based on the presence of young buda and green bark. Prior to inatallation, the
branches shall be cut sa that they are angled an the bottam and flush an the
tap.

All harvestied or purchased live branch material shall be preserved in a cool, moist
emvironment until installation. Plant material that has been allawed ta dry out ar
ia not preserved in a darmant state prior to installation shall be discarded.

See Sheat 20 for Plant Material List.

2.0 Installation:

Refer ta Detail 'A’ far a schematic af the lacation af the live branches along the
channel and Detail 'C' for a schematic of the location of the live branches with
respect to the ather bank reinforcement raterialg.

Live branchea shdll be installed in twe rows, with 2.0 foot spacing, between the
stakes. Three—faurths af the stoke is ta be imbedded within the channel bank.
The angle af the imhedded hranch te the charnel bank ahall be hetween 30 and
60 degrees. When installed, at least two (2) buds should remain above the
ground surfoce and thase buda shall be oriented upwards.

Live branches that split ar become bent or broken during installation shall be
removed from the channel bank and discarded

STOCKPILE COBELE MATERIAL:

Remove and stockpile any dvailable atream bed material through the reach of the
exiating stream channel ta be excavated /relacated. Stackpiled material shall be
replaced within excavated /relocated stream bed upon completion. Cost of this
wark ta be included in the price bid for the various related items.

GEOTEXTILES:
The specified geotextile shall meet the specifications identified an this plan, unless
otherwise approved by the Engineer.

Geotextile shall be placed in accordance with manufacturer's recommendations.

The geatextile Rolla shall be furnished with suitable wrapping far protectian againat
moisture and extended ultravislet expasure prior ta placement. Each Rall shall be
labeled ar taqged to provide product identification sufficient for fielkd inventary and
quality cantral purpases. Ralls shall be stared in a manner which pravides
identification, as well as protection from the elements. If stored outdoors, the
Rolls shall be elevated and protected with a waterproof caver,

INSTALLATION:

—  Over—excawation of the channel bank may be necessary to accamplish
the installation of the rack tee pratection. The rack tae pratection
shall be imbedded inta the battom af the channel to the depth
specifiad on this detail.

—  The live branches shall be placed on top of the imbedded baulder toe
material protruding into the native, undisturbed adil of the channel
bank.

- Sail material, ineluding the specified tap soil, shall be placed ta haekfill
the over—excavted channel bank.

- The specified seeding shall be applied to the disturbed /reatored soil
material.

—  The first {lowest) raw af the geotextile material shall be anchored ta
the restared sail material.

—  The coir roll material shall be inatalled and secured with the hardwoed
stakes pratruding intoc the native, undisturbed soil of the channel bank.

—  Any remaining rowa af geotextile material shall be installed and
anchored to the channel bank, with the last (highest) row "trenched” in
ta the bank.

CHANNEL RESTORATION DIMENSION TABLE |

DAVIS BRANCH |UNNANED TRIBUTARY 1
RESTORATIDN RESTORATION

Frem Station 7+81.24 3+95.78

To Statian 25+83.35 A+45.98

Bkf Max. Depth — Riffle 1.7 1.8’

Bkf Max. Depth — Paal 2.0 25

Bkf Width - Riffle 9.0 10.0°

Bkf Width — Paal 10 12°

Side Slopes Riffle 21 1.5:1

Side Slopes Pool 21 1.75:1

Limita of Seeding & Mulching* y

rest

Top—af-Riffle tone

Suppart
/—_Stone il Stane

% In lieu af crest/support stone,

Bend Cair Rall back inta bank
at upstream and dawnstream
ends. Imbed cair roll into
embankment. (Typ.)

Channel Reinforcement shall begin

Cantractar may use embedded lag ta establish riffle crest

5 feet ahave the end of the upstream
riffie and extend 3 feet below the
beqginning of the downatream riffle.

LEGEND

Nat to Scale

NOTES

Limits of bhoulder tae, cair rall, *
and geotextile reinfarcement®;
refer to Detail "C", (Thia Sheet).

Riffle—Run Complex

Faal

Limita of boulder toe,
eair rall & live branches.

Hardwaad

Geatextie shall be an Erasian Cantral Mat.
Such aa Geocoir/Dekowe 700, or approved
equivalent.
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Goir R {hye) Stake (Tip.) to Final G':cde
Bankfull Width ,_Limita af Seeding & Mulching*
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Sail Nail (Typ.
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Geatextilat* Tie Stake te coir roll with (8 Ft. Wide )
(8 Ft. Wide %) Cair Twine. Soil Nail {Typ.)
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Refer ta Planting Plan, (See Sheet 17).

Refer ta Geatextile Lacation Plan,
(Sae Detail "A", Thia Sheet).

Coir Rolls may be eliminated and replaced with
additional Boulder Tae material.

for construetion af boulder ") / / /
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1D DESCRIPTION sz X OF RFFLE | o
VOLUME 9P
—
Crest § Cresat stoneé should he Plain Riprap, Claoss 1 * 0 so
Stane anqular in shape. Claas 1 shall consist of sizes such that at least g2 %—Qﬁ %
85 percent af the total material by weight shall 30% Fare) =
be larger than 5 inch but less than an 17 in¢h POOL a il L
square opening. 86% =
9 a <
o0 c
Suppart § | Anqular stone that supparts|  Support Stone shall have a gradation of sizes ' 0 O @
Stane the creat stone. such that at least 85% af the material by weight ou
shall be between 4" and 8" in diameter. 0% O
a
Fill Stane | Anqular stone that Ffills the Fill stone shall have a gradation of sizes such / /
voids between the larger that at least 85% af the material by weight 20% !
stane. shall be between 1" and 4" in diameter.
Imbedded Crast Stone Channel Botta
{Depth=2" Into banks)

PLAN

Elevatian af Bankfull Bench

Bankfull Depth

Support Fill Stane
/Stane
Run |

imbedded Crest and
Suppart Stone
{Depth=1.5" into ¢hannel bed)

%k See Stream Profie far
Riffie Lengths

1 Bankfull Width # 1

*ggsd
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Support Stone
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Not ta Scale
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Not ta Scale
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# —See Channel Restoratian Dimensian Table (This Sheet)
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Log Sill Construction Specifications: 8
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3. Dimension slopes and defiaction angles af
atructures may be adjusted by designer
based an field conditiona during @ §
canstruction. § @
i | 2
= ]
g
2 i
=] W

Ex. Ground —\

—_—

Restare material in channel ta
ariginal prafile after placing
fabrie.

».
Faater Stone 2' Nin. 4 oz. Fabric stapled to log
Rip Rap Class A and atretehed upstream

Not ta Scale

Execavate
Channel

Ex. Ground —\

STREAH RESTORATION PLAN
DAVIS BRANCH
AND UNNAMED TRIBUTARY
STREAM RESTORATION PROJEGT

Plain Riprap, Class A (2' Tk.)

Not to Scale

Ex. Ground
Bankfull Width _\

Thalweg
Bottam Channel

1
B s Y

\— Footer Stone, Rip Rap Class A

2
| ot
-
osystem

En ang'gment

CROSS SECTION
CHANNEL ENHANCEMENT DIMENSION TABLE Nok Ta Bedie
DAMS BRANCH | UNNAMED TRIBUTARY
ENHANCEMENT ENHANCEMENT
Fram Statian 25+83.35 0+00.00
Te Statien 38+72.07 3+95.78
Bkf Max. Depth - Riffie 1.6 1.0
Bkf Max. Depth — Paal 2.5' 1.3 { Flaw
Bkf Width — Riffle 10" 6.2 ’
Bkf Width — Podl 12 7.0' J
I A S i
Side Slopea Riffle 1.75:1 21 s = - "j‘?ﬁ
Side Slopea Paal 1.5:1 2:1
a
a
£
b
&
a
i o
L
e ! ol Vs it =] i oty
s e e
, Beltwidth (50') ) SR LRSS TR AR o= Ea
-
2
Bankfull # S |
width = ﬁgx.
4
,,,,,,,,,,,,,,,,,,,, | \PrE

1.0" Topaoil
to Final GFr’ode

Side Slope # Bankfull Depth §

DEECHI 1R

Not to Scale

DA IE

Not to Scale Not to Scale

[T

# —See Charnel Enhancement Dimension Table (This Sheet)




BEGIN PROJECT
| UNNAMED TRIBUTARY 1

-

- Lanstruct
~--ZEntrance .

- Lesu ~

(Y ~
. Tt & Y
\ts\;oﬁ\Dlstuw;banpe’“‘
d - i ; 5

Lin\'u

L

- I3 ra

f
|
b
. N
!

5 i P R,
7 / A L2
Ex: Ff'arrp Pand . i ooy %
= i R ~ o8 B ~
) . s _{Po Not Disturb) ™~ N ;
! P ! JI s o # \\ | R e i Y N t - e RS ! ///“\\
% - Py P . ;e : . !
% % B _Sediment Barrier K '
-~ - - be

N N Fence --7 P

_ ! / Ao i = I 7 T
// "\ Vot

< kY \\
N o T

5 Mo

7 N o
o ~ gy

“Recarded

ot / ‘ ! = Conservdtien
oles:
~ Conatruction Entrance shall be installed along Olive Branch Road. gg?em ent

\

— Limita af disturbanee is approximataly 15' autside the canservation easement, unless shawn and labaled b Rel] B £ poob el s TR a A S om0 oy & B A R e R e
differantly on this sheet, 4 TR

— The axiating stream channel within the beltwidth shall ba filled after the neaw c¢hannel is active. Thia fill ahould he
a cambination aof compacted clay sail and Plain Riprap, Class 1. The area should be graded to drain inta the
new channel and atobilized with ased and mulch. The existing stream ocutaide the beltwidth shall be plugged every
40' to promate overland flow to the channel.

Sediment Barrfer———"" _.~"
Te-._ Fenice -+

BEGIN PROJECT
DAVIS BRANCH

— When canatruction is complete the spoil areaa shall be groded ta drain ta the new channel and stobilizad with
seed and mulch.

— When canstructian is complete the borrow areas shall be restored ta grade to the extent possible. After grading
the area shall be atabilized with seed and mulch.

- Locationa af the temporary astream crossings are appraximate and will be established in the field by the
Contractor throughout the ¢ourse of conatructing the project

LEGEND

e o # \ !
Temp. Stream’ ;/i/
__-Crossing _—— | |

T RN G P N N R X5 A 0 P N R G R EX. TREE LINE [ EX. UTILUTY POLE

EX. 1 FOOT CANTOURS

TEMP. STREAM CROSSING

___________________ EX. 5 FOOT CONTOURS
o o o o— EX. FENCE

EARTHEN PLUG

EX. RIGHT OF WAY e LIMITS OF DISTURBANCE ’ 5 T
ExX. STREAM # s

PROP. THALWEG £ St
PROP. BANKFULL g
PROP. BELTWDTH v I b u \\ ;
A !
PROP. CANSERVATION EASEMENT i i
/ Sediment Barrfer
PROP. SEDIMENT BARRIER FENCE 7 / Fen Cé i
% - i
S !
) ff
ri ; ¥
Limits of’Disfturbance\
N

S
|
!
|
|
|
|
!

i F O ® o5

Qo / i

Ternp. fiStf’ebm g

Crossing -
i . L

|
'
|
|

=
o
[ —
g 1
2 Y
CA b &
3 -
z L
o ]
g i
5>
%
i
<3 _5i3
S5 L o
Ez UQE
G2 ZE%
TP
cCoghk=0xy
cp HWo
sE N=9
£z >4«
=
cy 253
= = ] w
ERE =
Q(JJ
=z
<

Ny

osystem
En ang'gment

Fwweart, domicicton &

REVISIONS

DEECHI |2

S

[T

[T




[=]
EROSION AND SEDIMENT CONTROL NARRATIVE 1. Construct a temporary earthen plug at the upstream end af the TEMPORARY STREAM CROSSING E o
PLAN DESIGNER: section to be constructed and begin pumping clean water around the g 2
Evans, Mechwart, Hambleton, & Tilton, Inc. work area and to an cutlet stabilization structure before it re—enters the ot Charnel . = n'_
5500 New Albany Road existing stream. ream thonne 2 i o
Columbus, Ohia 43054 S a
Phone: (614)775-4500 Fax: (614)775-4800 2. Construct a temporary earthen plug at the downstream end of the
section and pump any turbid water to a dewatering sediment trap or
PROJECT OWNER filter bag. Surface Flow
Cal Miller Diversions 5
Wetlands Resource Center 3. Excavate the walley and channel, construct the in—stream structures. g §
3970 Howen Rd i "
Canal Wincheater, Ohio 43110 4. Stabilize the valley with seed, fertilize, mulch and matting per the 2 -
(614) 327-7034 seeding table and stabilization details.
&2
SITE CONTACT CONTRACTOR RESPONSIBILITIES e 3
Bob Koane Detaila have been provided on this plan in an effort to help the
South Mountain Forestry Contractor provide erosion and sedimentation cantrol. The details
6624 Roper Hallaw Road shown on the plan shall be considered a minimum. Erasion and
Morganton, NC 28635 ;ec{inﬂczt con:}:ol getaléurcsr :Sdli::t%d o:'! thB relotcatio? p;an shall be Stone approach section
L installed per the State of Nor arolina Department o :
(828) 432-7759 Transpartation details. The Contractor shall be solely responsibility for s cnroad
PROJECT LOCATION providing necessary and adequate measures for proper control of -
The praject is lacated within Union County. erosion and sediment runoff from the site along with proper o
maintenance and inspection in compliance with with the North 45 >
PROJECT DESCRIPTION Carolina Department of Environment and Natural Resources erasion 25% 5 a
The project conaista af the restaration and enhancement af stream and sediment control regulations. 2L LmE
channels, indicated as Davis Branech and Unnamed tributary an the . . =5 Q e =
restaration plan. The existing eraded atream hanks and the stream The Contractor shall provide a schedule of operations to the Owner. CE = |_(%
buffer carridars af the watercaurse shall be planted with a variety of The schedule should include a sequence of the placement of the P il £ E& g
trees, shrubs and seedings as indicated an the planting plan. sedimentation and erosion control measures that provides for — Diversion SO °m Qr
' continual protection of the site throughout the earth maving - @ L ©
AREA OF PROJECT SITE & AREAS OF DISTURBANCE activities. - iz D=9
Praject Area: 13.7 Acres ) ) o . £z > =1
Estimated Area af Disturbance: 35.3 Acres Prior ta Construction Operationa in a particular area, all = 422
sedimentation and erosion control features shall be in place. Field cE 0O 2
EXISTING SITE CONDITIONS adjustments with respect to locations and dimensions may be made = @ :f_‘n
Existing stream corridors predominantly consist of a narraw riparian by the Engineer. o
buffer with adjoining pasture lands. i ; i =z
It may become necessary to remove portions of sedimentation e lean S toc s i <
ADJACENT AREAS controls during canstruction ta facilitate the grading operations in ?*:"_J“E
The adjacent areas are predominately pasture or waaded areas. The certain areas. However, the controls shall be replaced upan dnrie
woaded areas will be protected to the extent possible. completion of grading or during any inclement weather.
Flow
DESCRIPTION OF SOILS The Contractor shall be responsible to have the current Erosian l l
The predominant sail type mapped on the Davis Branch mainstem is Contral Plan immediately available or pasted on site. .
the Cid channery silt loam, 1 ta 5 percent slopea. This map unit ¢ 4 4 )
cansists mainly of maderately deep, maderately well drained and The Contractor shall be responsible to ensure that off-site tracking B o e
somewhat poorly drained, nearly level and gently sloping Cid and of sediments by vehicles and equipment is minimized. All such #57 woshed stone -
similar soils on flats, on ridges in the uplands, in depreasions and in off-site sediment shall be cleaned up daily. o
headwater drainageways. The Contractor shall be responsible to ensure that no solid or liquid gﬂ)
Included with the Cid soils an site are areas of Badin channery silt waste is discharged inta the stream tributaries. Untreated 3 Hai
loam, 2 ta 8 percent slapes, mapped an river left along the sediment—laden runaff shall not flow aff qf site without being !.'Dd_)g
mainstem restoration reach on the Staton property and aleng the directed through a sediment control practice. A
mainstem preservation reach on the Griffin property. The Badin map wng
unit cansists mainly of maderately deep, well drained undulating soils INSPECTIONS . . Qa
on convex upland ridges that are highly dissected by intermittent The Owner /Contractor shall provide qualified personnel to cenduct
drainageways. site inspections ensuring proper functionality of the erosion and o
sedimentation contrals. All erosion and sedimentation controls are to m
Goldston—Badin complex soils, 2 to 8 and 8 ta 15 percent slapes, be inspected once every seven (7) calendar days or within 24 hours af
respectivaly, are the mapped units on UT-1. GsB sails are mapped a |1 /2 inch starm event or greater. Racords of the site inspections
alang the upper third of the praject reach. GsC soils are mapped to shall he kept and made available ta juriadictional agencies if
the canfluence of UT—1 with Davis Branch mainstem. The GsB and requested. i
GsC component af the mapped unit consists mainly of shallow and Channel
moaderately deep, well drained to excessively drained, undulating MAINTENANCE
Goldston and Badin soils. It is the Contractor's respansibility to maintain the sedimentation and NCBOT #5 o #57 Coaniy oF pipe alibacts
erosion control features an this praoject. Any sediment or debris that washed stone Tegethicn = hankctull flow
RECEIVING STREAM/SURFACE WATER has reduced the efficiency of a control shall be remaved immediately. Elate8 Erpsion
Davis Branch Upon conducting an erosion control inspection, the Cantractor shall
repair or replace structures if it is determined that the structure is
EROSION AND SEDIMENT CONTROL PRACTICES damaged and/or overwhelmed with sediment.
Sediment Fence: 4 diameter of pipe o 127
Sediment fence will be placed befare construction beging ta prevent SOIL STABILIZATION whicheyerispreates Filter Cloth
sadiment fram the barraw/spail areas from entering the existing The Contractor shall stabilize disturbed slopes within 15 working days
stream. ar 21 calendar days following completion of any phase of grading, Conslruction 1. Keep dlearing and axcavation of the streamt bonka and hed ond
permanent ground cover shall be established for all disturbed areas Specificationa appraach sectlona to a minimum.
Dewatering Sediment Trap: within 15 werking daya er 90 calendar days (whichever is shorter) 2. Divert dll surface water bam the conglruction site mta undiaturbad
Dewatering Sediment traps shall be used to dewater the existing follawing completion of construction or developrment. araas adjoining the atream,
channel during the pump around pracess. Sediment laden watar within 1. Keep stream erossings ot right angles o the sirsam fiaw.
the wark area will he trapped by a temporary plug and pumped inta Disturbed areas within the conservation easement shall be stabilized per ; : . )
the dewatering sediment trap. The trap sheuld be located so that deadline listed in the erosion contral schedule on this sheet. e o i :
filtered water flaws thraugh existing vegetatian hefore re—entering the minimum of 1 foak above the adjeining approach sections to prevent
existing stream downstream af the wark area. These sediment traps Disturbed slopes shall be stabilized per the stream channel bank Sroalon from ‘mrlace-nunaffind ta“aliaw-flacd fious'to pasa ataind the
will be ahandaned ance the work area is stahilized. Any aceumulated stabilization details and the planting plan. B T s o T
sediment will be remaved or stabilized in—place. Filter fabrie pioned ‘aaerfion Greas, with riirap o Giher silobte. mas if dasidn
sediment bags can be used instead af sediment traps, if needed. velocity mm;. the dlawable for the in-place sail (Table 8.85a, ¢
Appendix 8.05).
The lacatian of these traps will be determined in the field by the 6. Ensure that bysass channels neceastry Lo dewdter the crossing site 2
Contractar. are atoble hafore diverh‘_ng the atream. Upon eompleh‘c_m of the erasaing, % L
fil, campact, and stabilize the bypass channal oppropriataly. E ‘tx.
EROSION CONTRAOL SCHEDULE 7. Ramove temparary atreom craasings 'rnmedigtdy when they are na L4 \
This project shall be canstrueted in the dry using temparary earthen il I g crone ko T
plugs and purmps. With this methad clean water shall be pumped B, Any in—str 2 coiibodi - 4 upan
araund the eonstruetian area and turbid water shall be pumped ta a stebilization of the dred. 2
dewatering sediment trap or filter haqg. With this method the praject Maintenance  Inspect e sras after runcil aviraiia. a £
shall be constructed in sectiona amall enough that the entire section check for Blockags i channel, seation of dBUDTEnLs, CHOANE Scour, B
can be campleted and stahilzed within 5§ working daya. The following f&ﬁsdgfxﬂ:"ﬂt-mf iﬁ.:m?;h!:nm dl repaira immedialely to prevent
sequence describes the steps that will need ta be repeated for each 2 ) u
section. 5
Note: Details on this sheet aore from the North Carolina Erosicn and Sediment Control Plonning and Design Monuol %
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SEDIMENT FENCE ROLLED EROSION CONTROL PRODUCTS &~
ke b
-1
| 8" max. standard strength fabric with wire fence | 2 P
6' max. extra strength fabric without wire fence e ~
MATERIALS Excavate channel to design g g n
Canatruetion 1. Usa a syithetic fter fobrie of at leaat 5% by weight af " grade and cross-section H 2 m
Specifications polyolafina or polyester, which ia certified by the manufacturer or Longitudinal anchor Terminal slope and =5 i
Steel supplier aa canfarming ta the raq.ura-nents in ASTM D G481, ‘trencl channel anchor trench
it which iz ahown in part n Table &. T
Plastic. op Synthelic filter fabric should contain ullravialet ray inhibitora and
s atohilizers ta provide @ minimum af & manthg af expected usable .
wire tieg pemgll Design depth
construction lifs at a temperature range of 0 to 120" F. e
""" Longitudinal = =
2. Ensure thak poata for sed'menst ff:enees are 1.33 Ib/iinear ft Stake of ‘3"5 : - ancher trench g a8
steal with a minimum length af t. Make sure that steel intervals Overcut channel 2" 1o qT!oW‘hu‘ YT ) P "
poats have projections 1o fadilitale faatening the fabric. el taiile, “j : T TR ] £
Natural 3. For reinfarcament of atandard strength fillar fabric, use wire
grosmy fence with & minimum 14 gouge and o maximum mesh spacing o o
/ of § Inches. 2 1
a ul
~ L SO
2" down ,‘f;;.g Table 6.62b Specifications For Sediment Fence Fabric Typical installotion
. the trench = - = with erosion contral
24 J::i\gg_, Temporary Silt Fence Material Property Requirements blankete o turf
aric Supported® Un-Supported’ Type of reinforcement mats
Test Material Units Siit Fence Silt Fence Value
Grah Strength ASTM D 4632 N (ks) Intermittent check slot Longitudinal ancher trench >
Machine Direction 400 550 MARV Tirticl i Intermittent o
Wi p check slot -
FB::’ (30} (©0) anchar trench g IS E.i =]
Cross-Section X-Machine Direetion 400 450 MARY Shingle-lap spliced ends or begin new £l 5 s 1)
View P roll in an intermittent check slot = T X ]
o o st 5@
vity? L O
Backfill trench P Permittivity® ASTM D 4481 sec-1 0.05 005 MARY sigve, , end | 1 & E z lﬂ_: %
T . repare soil and o seed be =
i COMpACE ground Apparent Opening Size? ASTM D 4751 mm 060 080 Max. ARV 1. Check slots o be constructed per manufacturers specifications, ? oy e =
thoroughly 2 ik Sl o oy instolling blankets. mats or ath el = Ge o o
(US Sieve #) lac“ (JDJ . aKing or stapling layouT per manutacturers specincotions. TBH’IE]D[‘C"‘Y Ghﬂﬂﬁﬁl l[WE.I" ER= E m m %
w
% a =
. - x 70% atter TO% after i w @w
U Sty ASTMD4355 Rsf’“f'”fs s00hofexposure 500N of exposure Typical Slope surface shall be smooth before If there is @ berm at the top of BN 2] = o
reng placement for proper soil contact., slope. anchor upslope: of +he berm. = > L
! Bt Fence support shall consist of 14 gage stee! wire with a mesh spacing of 150 mm (€ inches), or prefabricated poylmer mesh of > ﬁ < Z =
jent strength, iapling pai Min. 2* Anchor in 6°x6" min. Trench cE oZj§
* These default values are based on empirical evidence with a vasiety of sedimeni. For environmentally sensitive areas, a review of apling Pfﬂ Ernias averlap "‘; e "‘[ b 12':“"' "P‘rl'c % 0'7) : @
previous experience andior site or regionally speciiic geotextile tests in accordance with Test Method D 5141 should be performed per monufacturers and staple af 12" intervals. [
by the agency to confirm suitability of these requiremeants recommendations. o Ty
3 A= measured in accordance with Test Mathod D 4632 ‘r___..-_‘ Min. 6" averlap. z
Staple overlops
max. 5" spacing.
h blank y htoall Bring material down to a level area.
Do nat stretch blankets/matting tight-allow turn the end under 4* and staple ot 12°
the rolls to conform to any irregularities. R
& Lime, fertilize, ond seed before installation. Planting
— fondapes lecs thanatal rolls of shrubs, tress, ete. should accur after mstallation.
3 may be placed in horizontal strips. —
TT Ronskniction I,;"%:::ntcmgﬁ;mh::}gmm‘ Brrier”.of atonir s et on oxtra iehrenrath 1. Design velocities exceeding 2 f1/sec require temporary blankets, mats or similar liners to protect
Beniding height POST SPACING: Inatailation seed and soil until vegetation becomes established,
max . 24 & MaX . on Cpen NS 2 Ensure that the height of the asdiment lence dosa not excesd 24 inches 2. Erass-lined channels with design velocities exceeding 6 f1/sec should include turf reinforcement )
obove the ground surface. {Higher fencea may impound volumes af waber Installabion for Slopes— Ploce the RECP 1-3 feat over the top of mats g
z 4' max . on podiing amat sufficient ta cause faiure of the structura.) the sigpa and Ints an &nd trénch D
:appmnmntdy 12 nches deep by f neches wide. Pin ﬁthe RECP at 1
£ d. Canatruct the flter fabrie fram a eantituoua roll eul ta the length of the ot intervala dang the battam of the trench, bodkfill, and campact. _
Atiach faodc 1o 3 Barrier ta avoid jaints. When foints are necessary, ascurdly fasten Lhe fiter dath Unrall the RECP dawn (or dlang) the siope maintaining diect Thde (7 thia PECE (bwiy Tayw ) th bia Hatlom of Hia_Leanch, HDEE
upsteam side of post only at @ support poat with 4 fest minimum ovérleg Lo the next peat. contact betwean e soil and the RECP. Overlap adjacent rolla a bnckﬁ:!, and compack (kmhnu; up the channd (wrapping ower the } mﬂ.)
minimum af J inchea. Pin the RECP to the ground using ataples ar top of the intermittent trench) repsating thia step at other i i g
FLOW —» ; 4. Suppart standard strangth fillar fabeic by wira mesh faslenad securely ta the ping in a 3 foot eenter-lo—center pattern. Eun frequel?t F inlermittent trenches, unti reaching the upper lerminal trench. Main Lenanoe :,},_I:-‘p:; R::ﬁ.-g: Z‘,?.’,‘.“.f.‘." :r:m":::; lr.,l;.“;;r :m“y;and >{J
upsiope gide of the poats., Extend the wire mesh support to the bettom of the atapling /pinning is acceptable an maderate siopes. Al the upper terminal trench, allow the RECP to conform to the repar immediatel mg
Dwive over each side of silt POST DEPTH: trench. Fasten the wire rein ment. then fabric on the upalope side af the trénch, sscurs with pind or aloples, baeklll, cormpost and then *
fence 2 to 4 times with fence post. Wire or plastic Zp lias should have minimum 50 pound tensile Installation in Channels— Excavale berminal trenchea (12 inches deep bring the mal back aver the tap af the trench and enta the 2. Good contaet with the greund must be meintained, and OCG
device exerting 60 0.5.1. or 1t ttrength. and 6 inchea wide} acreas the chanme at the upper and lawer end exiating mat (2 la 3 fest averlap in_the dawnalream direction), and erosion must nat eccur beneath the RECP. '
greater &5 e L i i Ci of the lined channel sections. At 25—fack intarvals alang b ph okl feabmteoly sl e REOE. WIen sitving imtaldtin =
&n a wire mesh suppart fence s used, spoce posts a maximum o e of a new roll, begin in a or shingle—lap enda of rolla a i
Dingand atinchmant apart. Support poats should be driven aeturdy inte the ground d minimum of 24 ;’::m;:":::“art:; ﬁ?;h-::m t::;;’;‘m;émr:'r; E,z',“::a minimum af 1 foot with upatream RECP an top la pravent uplifting. él.eﬂ.:l‘::td:?&a &Ll;?oflfdwmﬂlﬂz:’:q?quzd“;t::fe: wiEA
:nmpaaec soil compactad soll doubies Sength. inches. Excavate langitudingl lranches & inches deep and wide alang channel Flace theﬂoul:ide edqea of the RECP(a) in longitudinal trenches, m
. e ’ — chove water line) in which to bury the autside RECP edges. Pin, ‘hackfl, and ‘campact, 4, If eresion ofeurs due 4 poorly centrolied draindge, the
6. Extra strenglh filter fabric with 6 feel poat spacing does nol require wire ¢ Fobl hall be fxed ond th dod tected,
mesh upport fence. Securdy fasten Uho fiter fabric directly to poste. Wire or B e oo R O et ad ot ar 10 Anchoring Devioea=11 gauge, ot leaal € mehes length by | hch preplen shal be Tixed and The eroded area proted
plostic zip Hes shauld have minimum 50 pound tensile strength. faat in s dong the battam ef the bench ruidlﬂ :::;[:‘I’:’ zr1innmn:::ra£qr; :&?:Tm::mﬂ! are 5. Moniter and repar the RECP a3 necessary until ground cover
s - a2 established.
7. Excavate a trench approxmately 4+ inches wide and 8 inchea deep dong the . , N " —
proposed line of poats and updspe fram the barrier {Fiqure 8.624). ';:’e";u"n"; R&fdmg.:np;‘i’::%ﬁ;:‘h:::; Tt st it Drive staples ar pina sa that the top af the stople o pin is Aush Referencas  Spraque, C. Jael, TR/ Emviroamentd, Inc. “Green Enginesring, H
— : with the ground surface. Ancher each RECP every J feet along its Design F;ﬁ".c'Plﬂ. and’ applicatians u!!rlg ralled eragion contral S
ATTACHMENT DETAILS: 8. Place 12 inches af the fobric along the battom and side of the trench. — i i center, Longltudinal overlapa muat be sufficlent to acccommodate a - 2a8s
1 pinned and hackfilled, the RECP ia deployed by wrapping aver ih " products’ = &
Il 9. Hackfill the trench with aail placed ower the fiter fabric and compact fhe:fop.of the toench andiuiroling upatreamn. If, the chamnd "ia ;::h::;::; Jn"?eeutmdang ‘:Irf:gnvl::mmlgrgtlﬁ" ;I ‘:‘n:ﬂ%& :ld 4 ey
H f z 2 wider thon the prowided rolla, place ends of adjacent rolla in the 2 S - e Storm Water Mani ent Manual for Western Washington, cref
1 N » Gaher fabilc of posts, if needed. Tharough compaction of the backfll ia criticd to silt fance performance. terminal trench, overlapping the odjacent rdlls a minimum of 3 spliced by overiapping 1 fact {in the diraction of water flow), with Washington smu“g‘"meg of Ecology, Water mdigl.y Program 2 gc',%
£ a o Hiler fobri L inches. Pin at 1 feat intervals, backfil, and campact Unrall the the upatream /upslope mat placed on tep af the http: //www.ecy.wa.gov/arograma fwq /atanmwater Andex htmi R
H ® Ulize hiee Tesper post, al within fop 8° of fabiic. Hifla notzattach:hiteniiahticita:ekisking ree, REGF in the upstreom irecticn untl recching the firak intermittent t::;n:h‘mn/dnm:lop; RECP. Thia avertap should be anchored al. | £y
brench. Fold the back aver itself, pasitioning the rall on the spacing acrass the . When inatalling multiple wi mats - : ;i T
F | X SEDIMENT FENCE INSTALLATION USING THE SLICING METHOD = dawnatream side of the trench, and aliowing the mot ta conform Lo heat seamad in the lactory, all lactory seams and fisid overiaps Erdaics: st Tachmulagy Councd; BEsZ pam Boleong £
® Postton each fiediagonally, punchuing holes vertically insead of emialing g tredch. glacing falice cnd hen hackling trenchi. the trench. should be similarly anchared. g
I / / // 7/ a m ot I* sediment fence may be instdled using specially designed equipment that inserts h
F 4 /\ /\ \\ - i opan. the fabric inte o cut aliced in the graund with a disc (Figure 6.62b). 2
— \ # Hang each fie ona post nipple and fighten securely. Instaliatian 1. The base of BATH end peats should 1Be oL 18ast ane fost higher then the TEMPORARY GRAVEL CONSTRUCTION ENTRANCE/EXlT s
No more than 24" ofa 36" fabric Use cable fes (50ibg) o soft wire Specifications midde af the fence. Cheek with a level if necesaary. u;j
is allowed above ground. 2 Inatall podta 4 feat apdrt In orfticd areda and B feel apart &n alandard
opplicationa.
3. Inatal podta 2 feet desp on the downdiredm slds of the alll fence, dnd aa
r dose a3 posable to the fobric, enabling peata to suppart the fabric from
Roll of st fence upstream water pressure.
e Operation 4. Inatdl poata with the nipplea facing away fram the st fabrie.
Post 5. Attach tha fdbric to 8aeh podt with tres lies, all 4pdced within the top 8 =
Instalied inches af the fabric. Atlach each tie diaqamally 45 deqrees thraugh the fobrie,
after ith each punclure at least 1 inch verticdly apart. Also, each tie should be
onad to hang on 4 peal nipple when lightensd [ pravenl ddging.
compaction
&. Wrop oppraximately & inches af fobric around the end posts and secure with
3 ties. -3"
coarse aggregate
SitFence 7. Na mare than 14 inches of o 3& inch fabric ia dllawed abave graund level. .
8. The natdlation should be checked and carrected far any dewationa hefare Conatruclion . Clear the entrance and exil area of all vegetation, reots, and g
campactian. Specificalit & material and propedy qrade L O
!‘*\ L e WY 7".'4; WA ot b e L . . 0 =
-&‘,\ @\ Q/\$.§‘ Q\g&&\ \\\? Q\,?\,, 9. Campaction ia vitdly importont for effective resulta. Compact the aail 2 Placs the gravel Lo the apecific grade and direrdiona shawn on a
& *f’.&pz,:&}&@ rb\‘?/ .:;\4;, ,,}“49.3." immediataly nexL to the sit fence fabric with the frant whed of the tractar, the plana, and amaath it ©
4/‘/;,{1,;2,%_?_-&(\-‘, ,/\“,;_;\\,#\, AN akid atesr, or roller exerting ol leaat 60 pounda per aquare inch. Compact the
%» ‘)",’?/, \\47\/% S o "}}/@‘j upatream side firat, and then eoch side twice for a latal af + bripa 3. Provide drdinage [ carry waler [0 o sediment trap or other L1
NS NS i sitohle cubllet
b %}@’@% Sy \/,/ 2% SA Maintenonce INSPREL sedimenl fencds al 16a8l orice d wesk ond after sach rainfall. Meke eny
S PRI R VAR TN required repara immediately. Shauld the fabric af o sediment fance collopas, 4. Use gectextie fabrics becouse they improve atabiity of the z
L tear, decomposs ar hecome ineffactive, replace it promplly. Remove sediment foundation i locationa subject to seepage or high waler 2
1 : depodita 48 necadsary Lo provids adequald atorage volume for the next reain and table. H
Horizontal chisel point Sicing blade to reduce preasure on the fence. Take care to owaid undermining the fence 3
(3" width A it during deanout. Remowve dl fencing malarida and unstoble sediment deposits Maintenance  Maintain the gravel pad in o condition to prevent mud or sediment a
b [ 07 width) Completed Irstaliation and Bring the ared to grade and atabilize it alter the conbibuling drainage dreq from leaving the canatruction site. This may require periodic
. haa been properly atohilized. topdreasing with 2—inch store. After edch ranfdl, ingpect dny
structure used to sediment and dleon it out a3 necassary. f
Immediataly remave all ahjectionohle maleriala spiled, washed, or 3
Vibratory plow s not acceptable because of horzontal compaction tracksd “ante pubRe. Foadmaa,
v
. . " . " " . £
Note: Details on this shest are from the North Carolina Erosion and Sediment Control Planning and Design Manual =
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Notes: = o
— Construction Entrance shdll be instdlled aleng Olive Branch Read. TEMPORARY DEWATERING SEDIMENT TRAP DETAIL g ‘92
L]
— Limita of disturbanee is approximately 15° autside the conservation easement, uniess shown and labeled antractor ia to enaurs that dewatering hese ia 4 & o « B
differantly an this sheet. ) Be” mounted da7ing'itoptof e lrame; 2 : o
R a2 g SR I
- The existing atream channel within the beltwidth shall be filled after the new channel is active. Thia fill should be Fr"u"n Sheam L
a cambination of compacted clay soil and Plain Riprap, Class 1. The area should be graded to drain into the Thia detall ko be used as o Fillorad Water
new channel and stabilized with seed and mulch. The existing stream outside the beltwidth shall be plugged every me udﬂ?eﬂlubdifﬂ o
100" to promate averland flow to the channel. ngzematniEtan. .
=
— When canstruction is complate the spoll areas shall be graded to drain ta the new channel and atebilized with § 3
seed and mulch. # 2
= 2
— When camatruction is complate the horraw dreas shall be restaved ta grade ta the axtent possible. After grading Fta ctrc, Cuer, W piesh &
the area shall be stabilized with seed and mulch. o
Waker Flow 3 3
— Locationa af the tamporary atream erossings are approximate and will be established in the fiald by the | Arvima i
Contracter throughout the course of constructing the praject By " e _" Trénch ta ba
b 4 boekfilled and
L b
Dewatering within excovoled oreas, if required, shall be perfarmed n occordonce with
the datails shawn an thia plan. i of may require priar
approval of the Engineer. -
1 Jm  Controctor ia to pump turbid water fram the atream to the sediment brop endasure ﬂ:
o provide dediment control during comstruction of the alream. g 5
e =
Al ssdimentation and erosicn conlrol devicea shall be inspected immadiately after sach £l =5 = =
4 b rainfdl and at least daily during prolonged rainfall. Cantroctor shall ublize sediment = T X m 8
trap endasure prior ta diacharge from aite for all excavalion dewalering activitiea = U —
Qutfall shall be through ndlive ground cover. No untrealed atorrwater wil F0 2z
. L be released fram the site. Accumulated sediment shall be remaved and properly = ':: - o
/' °‘\ disposed af in an area beyond the faodway and properly atobiized. aa e § E
c O
= - SCPm s
OUTLET STABILIZATION STRUCTURE DETAIL \ Stream Specifie Appifcation: EY =D
Do not exceed 13 gallons per minute pumping rate or the seepage copacity af the Ela—i w
fiter fabric ancloaurs, whichever is leas. Filter fobric shall hove an equivalent opening 8 = o < o
. size (EQS) of 40 — 84 sieve {0.3 gol/min/al maximum). Filter fabric and wira mesh = ﬁ < Z=
H‘ﬁ_lﬂlﬂ}?"g Lﬂﬂeg backing shal extend 13" below qgrade and shall be cowvered with compacted backill. O = o = j
e T4l Temparary sediment storage shall be provided within the excovated partion of the = 0'7) =
sadiment trap. Excavotad side slapea shall nat be alesper than 2 hariz :1 vert. Dapth =
A A of axcavation ahall be 4—fest balow naturd qrade. Sediment trap shall be Ty
g T ra—excavoted when the holding aren heecomes half-full af sadiment. =2
i
s
ek o Py
Pump areund
pipe i ] SEEDING TABLE OUTSIDE CONSERVATION EASEMENT
TYPE APPUCATION RATES |[APPLUCATION DATES
TEMPORARY SEED: )
PLAN VIEW Rye (Grain) e ) 120 Ibs/facra June—Auquat g
=0
PERMANENT SEED: DE
Big Bluestem {Andrapagen garordsi) 15 Iba/acre September — May —— 3
Tall Fescue (Fastura onundinoceo) of mixlure } !-'Dd.)g
J_ ¥ Bl id i)
" Keorean L L v i H mg:'
sr Sericed Lespedeza [Lespadeo cunecis) O
Redtop (Agraslia gigoniac)
Gase B Stone Indiangrass {Sarghastrum nulans) g
CHANNEL STABILIZATION DETAIL — SECTION B-B
Permanent Seeding & Mulching Zons Planting par Planting Flen | Permanent Seeding &
Qutaide Conservation Easement 5 Temporary/Perrndnent Seeding and Mulehing withinn atream earrider § Dutside Conaerwation Eqaement
HE HE
4 F}
i i
O Qs
1 Beltwidth |
e —
e —_—— ——— SR
- p—— e 3
.‘.'-‘-'—._._ /
—
— - Prapossd Gra de_\ o /
\ — — C
w
=z
\’\_ Q
Ex. Chennal ] -
Netas: (To Be Filled) E ‘Tg
—Typical Section B-B is fram left ta right looking dawnstream, see sheet 16 far location. \ il
—Matting shall he placed along the autside af the meander bends, ses channel reinforcement =17
detail on sheet 13.
—See sheat 15 for a detailed erosion cantral schedule. =
—See plan view on sheat 16 for location of each erosion eantral feature. z
—Matting shall be installed per NCDOT Item 1631.3 and detail, sheet 17. 3
—Straw mulch shall be applied at o ratic 1-2 tons per acre, and shall be anchared using a 4
mulch anchering taal ar othar appraved methad.
:




Nates

- The existing wooaded portions of Davis Branch and Unnamed Tributary 1 will only

PLANTING ZONES

* A |- Stream Hlire
Live Branches | Sxd comiers

Common Namme
Buttoabush
Sy eoewond
Klaek willow
Sty wtiony
Flkerbeey

+ Zone 2 - Streamside Shawbs and Trees
Shrubs. Buoresoot Marern! - A+ centery

Lt Nanwe
Pasatcdd berekeve
Thg ardor
Red chokebery
Sy coewood
American Iollv
Llack willow
Elderbeny

Trees. 1 Gafon Contemers - W0 ol whactig

Common Nae
River birch
uszibeny

Chiven a3l
Tulin popiar
Speamor:
Water ok
Wirthny 22k
AmBeiean ohn

* Zone F - Moodolain
Barcrool Matcshf - 8¢8 cealors

Ceriirnan Name
Rod chokoborry
Pov-pows

River birch
American iorrhean
Suezrbery
freen il

Dudep ponkar
Black gom
Speampr:
AL Sl

# Zone 4 - 30 Repanan Butier
Bareroor Mitesial - 105 1) centers

Prosert hickery
Flowoiing cigwood
Wihize s
Biack wafmaf

Tukip poplar

Lastem Roplorbeem
Bluck chemy

Wit onk

Seroeli swmac
Winguit ehm

Scaemrific Nase

Lo hea s QeLRTE AT
CEmIIS

Stwii iz
ShT e

S Brere v A

Scrzrtitic Nawe

ovendire g
At s
Arris e hunisintia

L Rmaes crsrnitiens

Mok s

SIREr e
Sanisduneay corddza iy

Screnrriic Name

Betily 1ok
[T SR
Frai e penagvlivmic
AP pet e Byl
AArernsns exte RATIATY

wiser ety

LFmsry comperscacne

Seremtitic Nome
Aretusie e dinl e
e feiide
Bkt aigrir
BRI RN
EBO dpnaa
FrL e vl
LA APy

Visssia v atices
RO TR
TFrisee cpzeis vovenis

Sermitic Name
i oAb
Charmaey Sransidin
TRLLLIN ST
G R
L dafpiking
A QiR
Lhrennr seradng
e o i

s erbnling

s

Ja ackdition to plenging descrived ahove. feminorary and permanent
seechine Wikl vecti iy Zones 5, 3£+, See scedmz sable, mies

sheer

il specics seloction will be bused ipon svarhibiily.
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STREAM CORRIDOR SEEDING TABLE

TYPE

APPLICATION RATES

APPLICATION DATES

TEMPORARY SEED:

Rye (Grain)

{Secale cereale)

40 Ibs/acre

June—Auguat

PERMANENT SEED:

Big Bluesteam
Broomsedge
Deertongue

Little Bluestem (Schrzchyrivm scopariun)

Indiangrass

{Ancropogon gerardi)
(Andiopagon virginicus)
(Paseam clndestionn)

Sorghastrum nutans,
g J

15 Iba/acre
of mixture

September — May

OVERSEED:
Pearl Milet

(Penniscium glancum)

15 Ibs/acre

June—August

REVISIONS
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See Planting Plan Zanesa and Planting List, Sheet 19.
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ECOSYSTEM ENHANCEMENT PROGRAM
Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

APPENDIX 2

Project Site NCDWQ Stream Classification Forms



North Carolina Division of Water Quality -

Stream ldentification Form; ' Version 3

|

bate: o7

Project: 1y, e Br.£0TA Latitude:
Evaluator: S.Peflec, EMWLT  Site: Dovie Br. Maiasten~ Longitude:
Total Points:
Stream is at least intermittent Other

5%5.5

if 219 or perennial if 2 30

County: 0(\.\0(\

e.g. Quad Name:

_A. Geomorphology (Subtotal= {4

12. 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

ol~Nojo|alw|n

._Recent alluvial deposits
9° Natural levees

10. Headcuts
11. Grade controls

mwwwww@ww@

oooo@@oooooo

12. Natural valley or drainageway

A“@mmww@)w@@f\);

&)

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

No Yes =3

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

B. Hydrology (Subtotal = 1.5 )

14. Groundwater flow/discharge

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

16. Leaflitter

17. Sediment on plants or debris

o

18. Organic debris lines or piles (Wrack lines)

oo
&

No

19. Hydric soils (redoximorphic features) present?
C. Biology (Subtotal =

20°. Fibrous roots in channel

)

21°. Rooted plants in channel

22. Crayfish

23. Bivalves
24. Fish

1.5
3

25. Amphibians

1.5
1.5

26. Macrobenthos (note diversity and abundance)

27. Filamentous algae; periphyton

oQcEPLe®

NG Y P PG RN i U U [y R

1.5
3

28. Iron oxidizing bacteria/fungus.

@)

29°. Wetland plants in streambed

FAC = 0.5; FACW =0.75; OBL=15 SAV= 2.0,

1.5

ther = 0)

Pitems 20 and 21 focus on the presence of upland plants, lte

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

m 29 focuses on the presence of aquatic or wetland plants.

Sketch:




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

Date: q I t ' o7 Project: Dawis Be. « UTA Latitude:

Evaiuator: S, P&Q—ch, CMUT Site: T A Longitude:
Total Points: Other

Stream is at least intermittent . County: . Quad Name:
if2 19 or perennial if> 30 U\ Uniom &9 Quad Name:

._A. Geomorphology (Subtotal= Q2. )
1. Continuous bed and bank

2. Sinuosity

3. In-channel structure: riffle-pool sequence
4. Soil texture or stream substrate sorting
5. Active/relic floodplain
6
7
8

. Depositional bars or benches
. Braided channel
. 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 Yes =3
evidence.

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

B. Hydrology (Subtotal= "7 )
14. Groundwater flow/discharge
15. Water in channel and > 48 hrs since rain, or

Water in channel —- dry or growing season
16. Leaflitter

17. Sediment on plants or debris
18. Organic debris lines or piles (Wrack lines) 0
19. Hydric soils (redoximorphic features) present?

ooooo@oooooo

lol- =B~ B =~ [~]~|-
o,
-~ B il

3
3

0
1.5

1.5
No=0 (Nes=15)

@I\J

o -

(@]
By o
K ion
-

C.Biology (Subtotal= S )
20°. Fibrous roots in channel
21°. Rooted plants in channel
22. Crayfish
23. Bivalves
24. Fish
25. Amphibians
26. Macrobenthos (note diversity and abundance)
27. Filamentous algae; periphyton
28. Iron oxidizing bacteria/fungus.
29°. Wetland plants in streambed
®ltems 20 and 21 focus on the presence of upland plants, ite

1 0
1 0
1 1.5
2 3
1. 1.5
1

1

2

1

1.5
1.5
3

98 clc@8Rw |

0.5 1.5

FAC =05, FACW=0.75; OBL=15 SAV=20(Other=0S
m 29 focuses on the presence of aquatic or wetland plants.

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




ECOSYSTEM ENHANCEMENT PROGRAM
Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

APPENDIX 3

Impaired Project Stream Reaches, Rosgen Level III Assessment Documentation



Z/2 RIVERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_4.1

18] x|
File , Tools ., Halp,| R |

a-n- Davis Branch
w1+ Davis Branch Reference Reack
=+ Restoration Reach - Impaired

B | R Ratios | *= Riffle | ; Profile | PgyDSO | =F Reset Sliders | € extra Info l

Profiles |Impaired Conditions DLS Profile 07/17 ¥ | Pebble Counts{ Riffle XS 2+50 - Upper Dav ¥ |

. # Survey Data
m Cross Sections

<

| 2]

#start| | 7 @ O]

Riffle x-Sec:ians{ Riffle 16+50.79 DLS

— Walley Morphology

— Location and Date of Survey

=

P Banks Stat -
& Profiles | Valley Type [Typevill x| JENSIEISN Noth Carcina__ [
. m Particles _ County  [Union s
L TR [ ValleySlope (/) [0.0176 | | ! f4
o [ Latiude  [35.08722 [
- Plankuch B Ea e A {01823 [Tongtude [80.52467 |
~  BEHI
AP [ Date  [o7717/2007 [~
P REP — Stream Classification — Bankfull Channel Data (Riffle Cross Section) ———
. = Designs " Single Thiead & Multiple Channels:
»--E :lntes 1 Foash Width [ft] 8.31
#-n- Enhancement 1 Reac
#-n- Davis Branch - UT1 : MEEnReil) AL E
— | Maximum Depth (ft [1.81
D A 4 /1 I Flood-Prone Width (ft) 124.37
[ Channel Materials D50 (mm) [17.65
Slope is out of range | Water Surface Slope (ft/ft) |0.0158
[ Sinuosity 112
Entrenchment :
Ratio Adjustment , .j T chharge Igk i
Velocity (fps) 5.26
Width to Depth Cross Sectional Area (sq ft) |7.56
Hiatio Adpstent, i 2 Entrenchment Ratio 14,97
[ Override Calculated Classification | Width to Depth Ratio 913
¥ This Reach has bedrack contral [~ This Reach is a Reference Reach

» | | 5] Inbox - Microsoft Outlook “ RIVERMorph 4.1.1 Pro... [} Restoration Plan

Davis Branch - Restoration Reach

I W] Davis Branch & UT Resto, ..

Impaired Conditions

Rosgen Stream Classification

I_l OB HBE® 10:02aM



Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Davis Branch, Impaired Restoration Reach

Basin: Yadkin - Pee Dee River Drainage Area: 116.672 acres 0.1823 mf°
Location: ~ Staton Property, North of Marshville, NC

Twp.&Rge: ; Sec.&Qtr.: ;

Cross-Section Monuments (Lat./Long.): 35.08722 Lat / 80.32467 Long Date: 07/17/07
Observers: M.F. Hebert, W.E. Knotts, J.M. Hines, S.T. Peffer Valley Type: VIII

Bankfull WIDTH (W)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 8.31 ft

Bankfull DEPTH (d)
Mean DEPTH of the stream channel cross-section, at bankiull stage elevation, in a riffle
section (dyy = A / W), 0.91 ft

Bankfull X-Section AREA (A,)

AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle section.

7.56 |[it?

Widtthepth Ratio (kafl dbkf)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 9.13 ft/ft

Maximum DEPTH (d.pk)

Maximum depth of the bankfull channel cross-section, or distance between the bankfull
stage and Thalweg elevations, in a riffle section. 1.81 ft

WIDTH of Flood-Prone Area (Wipa)

Twice maximum DEPTH, or (2 x dyy) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 124.37 |t

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wiga / W)
(riffle section). 14.97  |ft/ft

Channel Materials (Particle Size Index ) D5,

The Dsy particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg elevations.

1765 |mm

Water Surface SLOPE (S)

Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel widths
in length, with the "riffle-to-riffle" water surface slope representing the gradient at bankfull

stage. 0.0124 |fi/ft

Channel SINUOSITY (k)
Sinuosity is an index of channel pattern, determined from a ratio of stream length divided
by valley length (SL / VL); or estimated from a ratio of valley slope divided by channel
slope (VS /S). 1.12

Stream DA4/1 (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology WARSSS page 5-29



Worksheet 5-4. Morphological relaticns, including dimensionless ratios of river reach sites (Rosgen and Sitvey, 2005).

Strean: Davis Branch lmpaired Restoration Reach Location: Davis Branch - Staton Property

Observers: Hebert, Knotts, Hines & Peffer Date: 07/17/07 Valley Type: Vilt Stream Type: E 4/1
E River Reach Summary Data '

[Mean Ritie Depth (dhert Loer leff&Wldth (W) o83 |R|ﬁ|e Area (Aw) 7.56 e

< Mean Fool Depth (dhsp) [ 118 it [rool Width (wwp) T 819 [t |pool Area Po) T ees it

§ '5’1:;‘{; Pool Depihiidean Riffle | 1 30 i/ dus [Poo! Width/Riftie Width 0.99 m::"/ Pool Area / Riffle Area 1.28 B/ P
g ;Max Rxffe Depth (dmw) ] %.'61' }n [t4ax Pool Depth () | 172 Max I.:I.if;‘léan.e.pt.i'.a.,’.Méan. Riffle Depth [ 199
E Max Pool Depth/Mean H:ifle Deplh ; 1 . Poml Bar Slope .' i .N[,t..\“

o Stfeamffow Estimated Mean Velocniy at Bankfull Staga (Uw) i |Estlmatton Method

IStreamf!ow Esnmaked Dlscharge at BankfulE Stage (Qbk,)

248

.cis

|Dra|naga Area

eometry:
lMeander Length (Lm} i i 1 Meander Length Ratio (mekaa) f
: £ i|Radius of Curvature (Hc) i i ft JHadtus of Cuwaturemnne Widith {Hchb,d) i
18 - = L >
| & lBeit Width (be} | § ;n jMeander Width Ratno (wm/wbk) ; i
' % |I?'.1f:|.|‘wduai Pooi Length : . 19 52 ; 29..8 .gl f'.ool Lengtthl&fﬂe Wndth ...... '2.‘?’6' ; 235 i
5 ]Pool to Pool Spacmg 39.99 f 35, 25 ; 43.7 ift Pool to Poo Spacmg/Huffle W|dth : 4.81 ; 424 ;
IH:fﬂe Length 26.99 | 24.99 ; 3t it iRiffie Length}‘Filfer width § 3.25 | 301 i
Valley Stope (VS} 0 0176 e }Rverage Wa\‘er Surface Slope (S} § 0 ot 58 iftm |Smuosriy (VS,’S) i 112
Stream Length {SL.) 1562 ift Valiey Lenglh (VL} 1397 Eﬂ ISmuosxty (SLNL) 5 ‘I 12
Low Bank Height Start 2 37 it Max Riffle starty 1.72 ft Bank- Hecgh! Ratio (BHR} start 1 38
(LBH) 2.55 i# Depth end! 1.81 ift (LBH/Max Riffle Depth) end
. et Slope i _
o !lelle Slope {5, ,4) 4_0.0449 0.0208 | 0.0629 fLIfl —lleﬂe SiopefAverage Water Surface Slope (S,,.’ S)
. E |Run Slope (S,.,,,) a rtlft Run Slope.’Average Water Surface Sope (Sm,,/ S)
g Pool Slope (S,,) 0.0010 { 0.0003 | 0.0027 Itute  [Pool Siope.fAverage Water Surface Slope (s IS)
£ s o e ey e
15 Ghde Slope (Sy) ] f Hutt IG}n:!e SEope!Average Waler Suriace Slope (S IS

Fhffle Depth (dm)

|R!ffle Depth.’l‘v‘iean Fhff?e Deplh ) o)

Run Depth ( :un)

ft Fign Deptthean Riffle Depm (d,m! dw)

Pool Depth (d,,)

1.72

ft Pool Depth/Mean R:fﬂe Depth (d fdbk,}

1.89

: S g
W 4

Ghde Depth {d,)

Ghde Deptthean lef!e Depth (d !dw)

Y Sllt.fClay

a, : e e :
| 8 % Sang ! ] Das | 12, 12 i
|Eeome T e L o iz
18 o Cobole 0 ! || D | 28.88
i - H ] : H
£ S (o [ e |
1L_J[% gedrock i 0 i ]| Do | 64 |

a Min, max, mean cieplhs are lhe average mld pom! values except pools, which are taken at deepesl part 01 pooi

b Composite sample of riffles and poo!s within the designated reach.
¢ Aclive hed of a riffie.
d Height of roughness feature above bed.

Copyright © 2006 Wiidiand Hydrology

WARSSS page 5-31
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Impaired Restoration Reach LP Summary Rpt.txt
RIVERMORPH PROFILE SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired

Profile Name: Davis Br Restoration Reach - Impaired
Survey Date: 07/17/2007

survey Data

DIST CH WS BKF Pl p2 P3 P4
0 7.07

8.5 7.27

16 7.14

19.5 6.95

41 6.76

43

52 6.9%

76 6.74

86.5 7.15 5.43
87.5 7.2

98 6.8 5.79
123 7.32

141 6.79

166 8.07

177 7.58

179 6.67
208 7.41

240 7.53

250 7.39 5.58
269 7.66

300 7.88

Cross Section / Bank Profile Locations

Name Type Profite Station
Pool XS station 0+486.5 Pool XS 86.5
Riffle x5 station 2+50 Riffle XS 250
Measurements from Graph

Bankfull sTope: 0.0132

variable Min Avg Max

s riffle 0.0208 0.0449%4 0.06289

S pool 0.0003 0.00098 0.00274

S run 0 0 0

S glide 0 0 0

P-P 35.25 39.99 43.71

Pool Tlength 19.52 22.94 29.78

Riffle length 24.99 26.99 30.98

Dmax riffle 1.25 1.29 1.33

Dmax pool 1.84 2.06 2.28

Dmax run 0 0 0

Dmax glide 0 0 0

Low bank ht 1.72 1.78 1.83

Length and depth measurements in feet, slopes in ft/ft.

i

Page 1




Impaired Restoration Reach LP Summary Rpt.txt
RIVERMORPH PROFILE SUMMARY

Notes

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired

Profile Name: bavis Br Restoration Reach - Impaired
Survey Date: 07/17/2007

DIST Note
8.5 4]
16 p
19.5 g
41 r
43 bikf
52 D
76 g
86.5 P XS
87.5 D
88 r
123 p
141 r
166 p
177 r
179 bkf
208 p
240 r
250 r Xs
269 r
300 r

pPage 2
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Riffle XS 8+47.21 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name:

Reach Name:

Cross Section Name:
Survey Date:

bavis Branch

Restoration Reach - Impaired
Riffle XS 8+47.21

04/28/2008

Cross Section Data Entry

BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE FS ELEV NOTE
0 0 478.97
24.15 0 476.65
38.57 0 475.85
40.59 0 475.61
43.44 0 476.34
55.93 0 475.54
61.45 0 475,54
71.63 0 474.63
72.82 0 475.03
73.76 0 475.74
85.22 0 475.39 BKF
96.34 0 475 LB
97.22 0 474.67
99.18 0 474,34 W
101.71 0 474,63
105.27 0 475.91 RB
127.04 0 476.75
161.18 0 480.9
202.01 0 485.17
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 476.44 476.44 476.44
Bankfull ETevation (ft) 475.39 475.39 475.39
Floodprone width (ft) 91.07 ==+ e
Bankfull width (ft) 18.6 9.3 9.3
Entrenchment Ratio 4.9 e e
Mean Depth (ft) 0.4 0.16 0.64
MaxTmum Deﬁth (ft) 1.05 0.33 1.05
width/pPepth Ratio 46.5 58.13 14.53
Bankfull Area (sgq ft) 7.48 1.52 5.97
wetted Perimeter (ft) 18.85 9.63 9.86
Hydraulic Radius (ft) 0.4 0.16 0.6
Begin BKF Station 85.22 85.22 94,52
End BKF Station 103.82 94.52 103.82

Entrainment Formula: Rosgen Modified Shields curve

Channel Left Side Right Side
Slope 0.0139 0 0
shear stress (lb/sg ft) 0.35

Page 1




Riffle XS 8+47.21 - Impaired.txt
Movable Particle (mm) £69.8
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Riffle Xs 9+89.74 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Riffle X5 9+89.74

Survey Date: 04/29/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE S ELEV NOTE
0 0 474 .53

22.72 0 473.59

26.25 4] 473

27.79 0 473.62

44 .86 0 472 .82

76.49 0 472.78 BKF
77.06 0 471.96

78.86 0 471.5 TW
80.93 0 471.72

81.51 0 472 .94 RB
98.26 0 472 .96

120.54 0 473.73

151.77 0 475.33

177.85 0 478.17

210.45 0 481.79

Channel Left Right
Floodprone Elevation (ft) 474.06 474.06 474,06
Bankfull Elevation (ft) 472.78 472.78 472.78
Floodprone width (ft) 115.62 —-ee- el
Bankfull width (ft) 4.94 2.47 2.47
Entrenchment Ratio 23.39 e e
Mean Depth (ft) 0.97 0.91 1.04
Maximum Depth (ft) 1.28 1.28 1.27
width/pDepth Ratio 5.09 2.71 2.38
Bankfull Area (sq ft) 4.81 2.25 2.56
wWetted Perimeter (ft) 6.11 4.23 4.42
HydrauTic rRadius (ft) 0.79 0.53 0.58
Begin BKF Station 76.49 76.49 78.96
End BKF Station 81.43 78.96 81.43

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right side
S1ope 0.0139 0 0
Shear Stress (1b/sq ft) 0.69
Movable Particle (mm) 115.1

Page 1
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Pool XS 11494.06 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Pool XS 11+94.06 Conf Nw Trend UT
survey Date: 04/28/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 472 .82

43.17 0 474 .78

52.4 0 474.13

60.75 0 471.28

69.17 0 470.35 BKF
76.67 0 469,52 LB
77.27 0 468.82

77 .64 0 468.67 TW
80.82 0 468.96

82.52 0 471.1 RB
98.7 0 472.88

108.67 0 470.48

147 .66 0 469.68

205.1 0 469.92

230.61 0 472 .26

280.75 0 477 .26

Channel Left Right
Floodprone Elevation (ft) 472.03 472.03 472.03
Bankfull Elevation (ft) 470.35 470.35 470.35
Floodprone width (ft) 158.29 - oo
Bankfull width (ft) 12.75 9.83 2.92
Entrenchment Ratio 12,41 - e
Mean bepth (ft) 0.79 0.67 1.18
Maximum Depth (ft) 1.68 1.68 1.56
width/Depth Ratio 16.14 14.67 2.47
Bankfull Area (sq ft) 10.06 6.61 3.45
wetted pPerimeter (ft) 13.84 11.79 5.16
Hydraulic Radius (ft) 0.73 0.56 0.67
Begin BKF Station 69.17 69.17 79
End BKF Station 81.92 79 81.92

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right Side
Slope 0.0139 0 0

Shear Stress (1b/sg ft) 0.63

Movable particle (mm) 108.6
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Pool XS 13+44.83 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name:
Reach Name:
Cross Section Name:
survey Date:

Davis Branch

Restoration Reach - Impaired

Pool XS 13444.83 conf N-S Trend UT
04/28/2008

Cross Section Data Entry

BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE FS ELEV NOTE
0 0 473.33
55.34 0 470.62
84.3 0 469.27 LB
84.61 0 468.15 BKF
85.03 0 466.72 LEW
86.69 0 466.5 ™
90.83 0 466.72 REW
93.21 0 469,51 RB
111.72 0 469,51
203 .87 0 469.27
235.05 0 469.54 Fp
267.11 0 472 .26
305.74 0 477 .21
Cross Sectional Geometry

channal Left Right
Floodprone Elevation (ft) 469.8 469.8 —----
Bankfull Elevation (ft) 468.15 468.15  -----
Floodprone width (ft) 165.18  -——--- e
Bankfull width (ft) 7.44 10.08 -
Entrenchment Ratio 22.2 —m—ee e
Mean Depth (ft) 1.36 1.36 -
Maximum Depth (ft) 1.65 1.65 -----
width/Depth Ratio 5.47 7,41 -
Bankfull Area (sq ft) 10.1 0.1 eeee-
wetted Perimeter (ft) 9.19 9.19 = --—a-
Hydraulic Radius (ft) 1.1 1
Begin BKF Station 34.61 84.61L -e-—-
End BKF Station 92.05 92.05  —--e-

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right side
Slope 0.0139 0 0
Shear Stress (1b/sq ft) 0.95
Movable Particle (mm) 146.9
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Pool XS 14+87.29 DLS - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Pool XS 14+487.29 - DLS
Survey Date: 07/17/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 473.29

30.63 0 471.69

62.53 0 469.09

78 0 469,21

126.07 0 468.88 FP
132.07 0 468 .65 LB
133.37 0 467 .76

135.07 0 466.91 S8
138.07 0 466.51 Tw
139.67 0 466.77 58
140.37 0 467.62

140.87 0 468.23 BKF
146.07 0 468.34 FP
151.07 0 468.59 FP
167.5 0 469.64

193.36 0 473,27

231.29 0 476.08

Channe] Left Right
Floodprone Elevation (ft) 469.95 469.95 469.95
Bankfuil Elevation (ft) 468.23 468.23 468.23
Floodprone width (ft) 117.73 o= aeee
Bankfull width (ft) 8.19 7.32 0.87
Entrenchment Ratio 14.38 ————= e
Mean Depth (ft) 1.18 1.26 0.53
Maximum Depth (ft) 1.72 1.72 1.06
width/Depth Ratio 6.94 5.81 1.64
Bankfull Area (sq ft) 9.66 9.2 0.46
Wetted Perimeter (ft) 9.27 8.96 2.43
Hydraulic Radius (ft) 1.04 1.03 0.19
Begin BKF S$tation 132.68 132.68 140
End BKF Station 140.87 140 140.87

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side gight Side

Slope (0.0139 0
Shear stress (1b/sq ft) (.20
Movable Particle (mm) 140.9

Page 1.
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Riffle xs 16+50.79 DLS -~ Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Riffle 16+50.79 DLS

survey Date: 07/17/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 471.87

21.48 0 470.12

45.41 0 467 .87 FP
73.88 0 467.05 Fp
77.88 0 466.64 FpP
79.88 0 466.52 Fp
82.58 0 466.09 LB
82.98 0 465.69 ON LB
83.38 0 464 .85 SB
84.38 0 464.6 TW
86.48 0 464 .7 SB
87.08 0 465.84 RB
88.88 0 466.41 BKF
94.08 0 466.43 FP
98.48 0 466.42 FP
106.34 0 467 .15

124 .32 0 466.81

150.79 0 466.42 Fp
199.57 0 472.17

Channel Left Right
Floodprone Elevation (ft) 468.22 468.22 468.22
Bankfull Elevation (ft) 466.41 466.41 466.41
Floodprone width (ft) 124.37 - —me-
Bankfull width (ft) 8.31 4.65 3.66
Entrenchment Ratio 14.97  —---m e
Mean Depth (ft) 0.91 0.9 0.93
Maximum Depth (ft) 1.81 1.81 1.77
width/Depth Ratio 9.13 5.17 3.94
Bankfull Area (sg ft) 7.56 4,17 3.39
Wetted Perimeter (ft) 9.84 7.17 6.21
Hydraulic Radius (ft) 0.77 0.58 0.55
Begin BKF S$tation 80.57 80.57 85.22
End BKF Station 88.88 85.22 88.88

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right Side
Slope 0.0139 0 0
Shear stress (I1b/sq ft) 0.67

Page 1




Riffie XS 16+50.79 DLS - Impaired.txt
Movable Particle (mm) 113.0
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Braided XS5 18+42.50 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Restoration Reach ~ Impaired
Cross Section Name: Braided XS 18+42.50

Survey Date: 04/25/2008

Cross Section Data Entry

BM ETevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 468.79

35.53 0 466.82

43.36 0 466.52

53.99 0 464 .62

81.35 0 463.39

86.24 0 463 .81

94.92 0 463.98

104 0 463.93

104 .83 0 463.37

106.19 0 463.21

107.91 0 463.34

108.89 0 464 .28

114.13 0 464.55

123.03 0 463.81 LB
124.26 0 462.77

125.54 0 462.77

126.63 0 462.83

127 .4 0 463.19

128.77 0 463.52

129.43 0 462.306

129.99 0 462.28

132.36 0 462.1 TW
134.01 0 462 .29

134.88 0 463.6 BKF
159.12 0 466.32

176.26 0 470.29

Channel Left Right
Floodprone Elevation (ft) 465.1 465.1 465.1
Bankfull Elevation (fr) 463.6 463.6 463.6
Floodprone width (ft) 96.94 ——-ee e
Bankfull width (ft) 11.6 8.54 3.06
Entrenchment Ratio 8.36  --—— -
Mean Depth (ft) 0.91 0.8 1.2
Maximum Depth () 1.5 1.46 1.5
width/Depth Ratio 12.75 10.68 2.55
Bankfull Area (sgq ft) 10.51 6.83 3.69
wetted Perimeter (ft) 13.43 11.11 5.23
Hydraulic Radius (ft) 0.78 0.61 0.7
Begin BKF Station 123.28 123.28 131.82
End BKF Station 134.88 131.82 134.88

Entrainment Calculations




Braided XS 18+42.50 ~ Impaired.txt

Entrainment Formula: Rosgen Modified Shields curve

Channel Left Sside Right side
Slaope 0.0139 0 0
Shear Stress (1b/sqg ft) 0.68
Movable Particle (mm) 114.9

Page 2



(3) @9ue3sIq [ejuozlioH

g Betaaty Al s

8°0L = FHaQy #L°L = 344q "6 = FHAK
S0 838UNS Jalepn & siojealpy| [Inpjues SUI0d PUROIY Y

#6'6E+0Z SX [suueyD papleid - Yoesy uonelojsay paliedu|

(4) uonens|3



Braided XS 20+39.94 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Braided XS 20+39.94

Survey Date: 04/29/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 465.05

24.25 0 462.55

58.31 0 461.29

69.84 0 460.35

76.41 0 460.73

84.23 0 459,93 LB
84.72 0 459.29 BKF
85.51 0 458.26 LEW
89.47 0 457 .89 TW
93.13 0 458.01 REW
95.26 0 460.65 RB
106.11 0 460.04

107.77 0 459.41

108.83 0 459.29

109.54 0 459.45

109.85 0 459.92

134.7 0 462,04

155.6 0 465.13

161.75 0 466.71

Channel Left Right
Floodprone Elevation (ft) 460.69 460.69 460.69
Bankfull Elevation (ft) 459.29 459.29 459.29
Floodprone width (ft) 52.12  eeee— o
Bankfull width (ft) 9.44 4.72 4.72
Entrenchment Ratio 5.52  ——-ee
Mean Depth (ft) 1.14 1.1 1.19
Maximum Depth (ft) 1.4 1.4 1.4
width/Depth Ratio 8.28 4,29 3.97
Bankfull Area (sq ft) 10.78 5.18 5.61
wetted Perimeter (ft) 10.58 6.64 6.73
Hydraulic Radius (ft) 1.02 0.78 0.83
Begin BKF Station 84.72 84.72 89.44
End BKF Station 94.16 89.44 94.16

Entrainment Formula: Rosgen Modified Sshields Curve

Channel Left side Right side
Stope (.0139 0 0
Shear Stress (th/sqg ft) 0.88

Page 1




Braided XS 20+39.94 - Impaired.txt
Movahle Particle (mm) 138.9
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Braided XS 21+92.05 - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Braided X$ 21+92.05

Survey Date: 04/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 461.38

47,86 0 457.26

53.21 0 457 .04

62.51 0 456.8 LB
65.11 0 455.63

67.03 0 455,37

68.31 0 455.26 TW
72.47 0 455.7

73.21 0 456.71 BKF
80.5 0 456,42

81.97 0 456.1

84.18 0 455.8

85.6 0 456.01

86.96 0 456.67

108.65 0 459,04

137.28 0 464 .36

Channel Left Right
Floodprone Elevation (ft) 458.16 458.106 458.16
Bankfull Elevation (ft) 456.71 456.71 456.71
Floodprone width (ft) 63.19  -———- e
Bankfull width (ft) 10.5 5.75 4.75
Entrenchment Ratio 6.02 --=e- e
Mean Depth (ft) 1.04 0.98 1.11
Maximum Depth (ft) 1.45 1.45 1.43
width/Depth Ratio 10.1 5.87 4.28
Bankfull Area (sgq ft) 10.9 5.62 5.27
wetted Perimeter (fr) 11.29 7.44 6.72
HydrauTlic Radius (ft) 0.97 0.76 .79
Begin BKF Station 62.71 62.71 68.46
End BKF Station 73.21 68.46 73.21

Entrainment Formula: Rosgen Modified shields curve

Channel Left side Right side
Slope 0.0139 0 0
Shear stress (lbh/sq ft) 0.84
Movable Particle (mm) 133.9
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Riffle XS 23+43.21 - BOR - Impaired.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pbavis Branch

Reach Name: Restoration Reach - Impaired

Cross Section Name: Riffle X5 23+43.21 - Restoration - B.O.R.
Survey Date: 04/29/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE

0 0 460.68 LT
59.84 0 454 .44 FP
70.85 0 453.86 LB
72.16 0 452.88 BKF
73.78 0 451.64

76.99 0 451.38 TW
79.43 0 451.5

82.62 0 453.9 RB

94.3 0 454,16 Fp
103.63 0 453.07 TRIB LB
104 .49 0 452.32

105.78 0 452.21 CL

107 .48 0 452 .48

107.88 0 453,16 TRIB RB
118.89 0 454.26 FpP
238.89 0 471.84 BM 3357
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 454.38 454.38 454 .38
Bankfull Elevation (ft) 452.88 452,88 452.88
Floodprone width (ft) 58.73 ee--- oo
Bankfull width (ft) 9.1 4.55 4.55
Entrenchment Ratio 6.45 = ----- e
Mean pepth (ft) 1.12 1.1 1.14
Maximum Depth (ft) 1.5 1.48 1.5
width/Depth Ratio 8.12 4.14 3.99
Bankfull Area (sq ft) 10.18 4.99 5.2
wetted Perimeter (ft) 10 6.46 6.49
Hydraulic Radius (ft) 1.02 0.77 0.8
Begin BKF Station 72.16 72.16 76.71
End BKF Station 81.26 76.71 81.26

Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right side
Slope 0.0139 0 0
Shear stress (1b/sq ft) 0.88
Movable particle (mm) 138.9

Page 1
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Impaired Riffle XS 16+50.79 Partical Dist Summary.txt
RIVERMORPH PARTICLE SUMMARY

River Name: pavis Branch

Reach Name: Davis Branch Restoration Reach - Impaired Conditions
sample Name: Riffle X5 16+50.79

Survey Date: 07/17/2007

Size (mm) TOT # ITEM % cum %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.60
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 0 .00 0.00
5.7 - 8.0 5 9.62 9.62
8.0 - 11.3 6 11.54 21.15
11.3 - 16.0 12 23.08 44.23
16.0 - 22.6 12 23.08 67.31
22.6 -~ 32.0 13 25.00 92.31
32 - 45 1 1.92 94.23
45 - 64 3 5.77 100.00
64 - 90 0 0.00 106.00
90 - 128 0 0.00 106.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 .00 100.00
512 - 1024 0 .00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 9.83

D35 {mm) 14.12

D50 (mm) 17.65

D84 (mm) 28.88

D95 (mm) 47 .54

D100 (mm) 64

silt/clay (%) 0

sand (%) 0

Gravel (%) 100

Cobbte (% 0

Boulder (%) 0

Bedrock (%) 0

Total Particles = 52 (need at least 60).
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'?f;_.-"'RI\l'ERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_4.1

File , Tools ., He!p..[ e

=l@] x|

g-n- Davis Branch
s;s—nr Davis Branch Reference Reack
s - Restoration Reach - Impaired
- Survey Data
Cross Sections
Banks
Profiles
Particles
Classification
Ratios
Pfankuch
BEHI
Lo 1448729
S\VAP
. . RBP
@ Designs
5 Notes
& -n- Enhancement 1 Reach
w-n- Davis Branch - UT1

Report | Rosgen WARSSS Worksheets; 5-8 5-9 5-10

— Input Data

0372008 [2~]

—Select a Near Bank Stress Method
NBS Method #6: Near-Bank Shear

Links
Stress
| Bankfull Height (ft] | 1.72 Mean Depth (ft) [ os Ll
i w2
| BankHaoh | 214 1 AverageSlope () | 0.0158
|  RootDepth [ft) 05 #3
Root Density (%) 5 NB Max. Depth (ft) I 15 24 ]
Bank Angle (degrees) q0 NB Slope [ft/ft) | 0.0158 5 I
Surface Protection (%) 5 Shear Stress (Ib/sq ft) 0.90 He
Total Bank Length [ft) 1562
l_Total Reachn )" I 555 NB Shear Stress [Ib/sq ft) l 1.48 | #7
s Stress Ratio 1.65
Bank Material  |Sit/Clay  ~]
Adjustment 0
— Results
W [~ Dveride BEHI Calculation
Bank Stratification |Yes :J BEHI Numerical Rating 42.0
Adjustment — - -
3 BEHI Adjective Rating Very High
e
£ Use Colorado Erosion Data (1389) {AEHES ESRE R i
. I NBS Numerical Rati !
" Use Yellowstone Erosion Data (1989) uT'ner{ca a.lng 155
] NBS Adjective Rating Extreme
{* User Specified Bank Erosion Rates : . 2
Erosion Rate: IUES (ft;'y[] IPdelCEEd Erosion [_'}d 3!’}“’] I 30.95
] Predicted Erosion [tondyr] | 40.24

| |

dBStartl | R @ (o]

*Note: This includes the entire length of
the reach and not just the individual BEHI
length. Length must be the same for all
BEHIs.

22 J 0| Inbox - Microsaft Outlook | |2} Restaration Plan

Create a Reach-Scale Bank Summary Report

| ) Davis Branch &.T Resto... |[ 2 RIVERMorph 4.1.1 Pro...

O[O BR D 9:36 aM



¥ RIVERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_4.1

File , Toals . Help,| T

=181 x|

4

=-n- Davis Branch
w-n- Davis Branch Reference Reack

a e Restoration Reach - Impaired

e

. BEHI

Survey Data
Cross Sections
Banks

Profiles
Particles
Classification
Ratios
Pflankuch

14+87.29
SVAP

RBP
Designs
Notes

narv Enhancement 1 Reach
w-n- Davis Branch - UT1

2]

#start| | 7 @ O

Report ‘ Rosgen WARSSS Worksheets: 5-8 5-9 5-10

— lnput Data Select a Near Bank Stress Method
[E03/2008 — [&~] NBS Method #6: Near-Bank Shear TR
Stress
= #1
[ Bankfull Height [f) | 1.72 Mean Depth (ft) [ os —
| " BankHeDR () 214 1 AverageSlope(fts) | 0.0158
|  RootDepthft) 05 #3
Root Density (%] 5 NE Mas. Depth (ft) I 1.5 w4 l
Bank Angle [de?rees] | 0 NE Slope [ft/ft) I 0.0158 | 45 I
Surface Protection (%) 5 Shear Stress (Ib/sq ft) ] 0.90 HE
Total Bank Length (ft) 1562
ﬁotei ReachIn " | o53 NB Shear Stress [Ib/sq ft) I 1.48 . #7
. Stress Ratio 1.65
Bank Material  [Sit/Clay = |
Adjustrment 0
—Results
ORI LLL (e [~ Overide BEHI Calculation
Bank Stratification IYas :j BEHI Numerical Rating 420
Adjustment e - -
3 BEHI Adjective Rating Ve High
el
¢ Use Colorado Erosion Data (1989) EREHEGE TG i
) | MBS Numerical Rati
¢ Use Yellowstone Erosion Data (1989) s urnexfca _ralmg 169
| NBS Adjective Rating Extreme
(+ User Specified Bank Erosion Rates . : P>
Erosion Rate: [0.25 (Ftyr) | Predicted Erosion (yd"3/yr) | 30.95
[ Predicted Erosion [tondyr) | 40.24

*Note: This includes the entire length of
the reach and not just the individual BEHI
length. Length must be the same for all

BEHIs.

22 J | O] Inbox - Microsoft Outlook I . Restaration Plan

Create a Reach-Scale Bank Summary Report

| W Davis Branch & UT Resto.., “ RIYERMorph 4.1.1 Pro...

OB R S 9:36am



Reach Est Sediment Export.txt
RIVERMORPH BEHI SUMMARY REPORT

Name: bavis Branch )
Name: Restoration Reach - Impaired

1. Bank Identification Summary
Name
14+87.29

Totals

Total

2. Predicted Annual Bank Erosion Rates

BEHI BEHI NBS

Numeric Adjective Adjective  Length Loss LOss
Rating Rating Rating ft cu vds/yr tons/yr
42 very High Extreme 1562 30.95  40.24

1562 30.95  40.24

Reach Ln: 1562 Total Loss (tons/yr) per ft of Reach:

Page 1
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XS 14+87.29 BEHI Report.txt
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
BEHI Name: 14487.29

Survey Date: 06/03/2008

Bankfull Height: 1.72 ft
Bank Height: 2.14 ft
Root Depth: 0.5 ft

Root Density: 5 %

Bank Angle: 90 Degrees
surface Protection: 5 %

Bank Material Adjustment: silt/Clay O
Bank Stratification Adjustment: yes 3

Erosion Loss Curve: Yellowstone

NBS Method #6: Near-Bank shear Stress

Mean Depth: 0.91 ft Average Slope: 0.0158 fr/ft
NB Max Depth: 1.5 ft NB Slope: 0.0158 ft/ft
Shear Stress: 0.90 1b/sq/ft NB Shear sStress: 1.48 Th/sq/ft

Stress Ratio: 1.65

BEHI Numerical Rating: 42.0

BEHI Adjective Rating: Very High

NBS Numerical Rating: 1.65

NBS Adjective Rating: Extreme

Total Bank Length: 1562 ft

Estimated Sediment Loss: 30.95 Cu vds per Year
Estimated Sediment Loss: 40.24 Tons per Year

Page 1




27 RIVERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_4.1

File . Tools ., Help,| e -

R 1 =l&] x|

s Daviz Branch
&1~ Davis Branch Reference Reack
#-n- Restoration Reach - Impaired
=-n- Enhancement 1 Reach
P Survey Data
El Cross Sections
© - Riffle XS 32+45.24 DLS §
: Paol %5 33+49.25 - DLS
3145726 - UT1 Conf. - T.
B.0.R. Geomorph Survey
Riffle XS 24+90.05
i Design Riffle X5
- Riffle %S 27+19.30
i Design Riffle ®5 24+90.0!
Pool X5 26+16.08
Design Pool =S 26+16.0E
Design Pool XS
Design Riffle %S 27+19.31
Riffle XS 23+43.21
Riffle }S 32+72.43
Design Riffle XS 32+72.4
Pool XS 33+49.25 DLS &
Design Pool XS 33+49.25
Riffle XS 36+30.27
Pool XS 30+53.38
Riffle XS 29+46.39
Pool %S 34+80.74
Design Riffle XS 23+43.2°
Riffle XS 28+14.40
Design Riffle XS 28+14.41
Riffle XS 24+03.75 T.0.R
Design Riffle XS 24+03.7!
Riffle X5 31+18.14
Design Riffle <5 31+18.1.
i+ Design Riffle X5 29+46.3!
- Design Pool X5 30+53.3¢
- Design Pool X5 34+80.74
. Design Riffle X5 36+30.2
.. Design Riffle X5 32+45.2.
L L. 34457.26-B.0.R. Geome
- Banks
5 Profiles
. Lower Davis Branch - Imf
. E1TSS Impaired LP
. . E1DesignLP
% Particles
- Classification
-~ Ratios
E Pfankuch
BEHI
SWAP
-~ RBP
w-  Designs
- Notes
#-n- Davis Branch - UT1

| |

f’startl | R @ o

il

B ] R Ratios | = Riffle l <=5 Profile ' Do D50 | = F Reset Sliders | € extra Info

Profiles Ianer Davis Branch - Impaired

j Pebble CounESi Riffle Station 0+76 BR Protr LI

Riffle #-Sections{ Riffle XS 32+45.24 DLS & TS5

l» Valley Morphology

— Location and Date of Suryey

5

| Valley Type

[Typevinl |

| Valley Slope [ft/ft)

[00223

| State INorth Carolina

| County |Uninn

| Latitude [35.09144

| Diainage Area (sq mi) |[13352

[ Longitude [80.32847

=

[ Date [07/1772007

R4

— Stream Classification

E 3/1b

Entrenchment
Ratio Adjustment , .J '

Width to Depth
Ratio Adjustment , .'I '«

™ Override Calculated Classification
¥ This Reach has bedrock control

— Bankfull Channel Data [Riffle Cross Section)
+ Single Thread

¢ Multiple Channels

Width (ft) |8.78
MeanDepthll 127 &)
| Maximum Depth (ft) |2.04
| Flood-Prone Width (ft) 97.94
| Channel Materials D50 (mm) [154
Water Surface Slope [ft/ft]  |0.0216
Sinuosity 106 [
Discharge [cfs] 455
Velocity (fps) 5.32
Cross Sectional Area (sq ft] [11.18
[ Entrenchment Ratio 1115
Width to Depth Ratio 6.91

[~ This Reach is a Reference Reach

Fitpiata Y |

Davis Branch Enhancement Level | Reach

Impaired Conditions

Rosgen Stream Classification

» | ] tnbox - Micrasoft Outlook | (. Rosgen Classification - 1., | ] Davis Branch & UT Resto... || RIVERMorph 4.1.1 Pro... 1 Impaired Riffle X5 23+43...

\,aﬂ%gu% )P E® 12:52pM




Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Davis Branch - Impaired Enhancement Level 1 Reach
Basin: Yadkin - Pee Dee Drainage Area: 214.50 acres 0.3352 mi°
Location: Staton Property, North of Marshville, NC
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments (Lat./Long.): 35.09144 Lat / 80.32847 Long Date: 07/17/07
Observers: Hebert, Knotts, Hines, Peffer Valley Type: VIII
Bankfull WIDTH (kaf)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 8.78 ft
Bankfull DEPTH (dy)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dpx = A / Wyy). 1.27 ft
Bankfull X-Section AREA (A,
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section. 11.18 ft2
Width/Depth Ratio (Wi, / dy)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 6.91 ft/ft
Maximum DEPTH (dmbkf)
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 2.04 ft
WIDTH of Flood-Prone Area (Wy,,)
Twice maximum DEPTH, or (2 x dq,g) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 97.94 |t

Entrenchment Ratio (ER)

The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wipa/ W)
(riffle section).

1115 [ft/t

Channel Materials (Particle Size Index ) D;,

The Dy particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg
elevations.

154 mm

Water Surface SLOPE (S)

Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient
at bankfull stage.

0.0216  |ft/ft

Channel SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S).

1.06

Stream E 3/1b (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2005).

Stream: Impaired Enhancement 1 Reach

Location; Davis Branch Mainstem, Staton Property

Date: 07/17/07 Valley Type:

vill

Stream Type: E 3/1b

Observers: Hebert, Knotts, Hines, Peffer

River Reach Summary Data

[Mean Riffc Depth (dbk,) ; it ]leﬂe Widh W) | 878 it |anf|e Area (Ayq) T
g lMean Pool Depth (dbk,,,) | 14 i [Pool wmm (wbk.p) 7 10 s e IPooI Area (A,,H,,} {1515 ¢ |
g — A e
£ | [Mean Pool Depih/itean Fifle 1.10 dbk.p/ | Pool Width/Riffle Width 1.23 il Pool Area / Riffle Area 136 o/
£ Depth kal bkt
S| [Max Fifie Demh (dmw) i 2.04 it IMax Pool Depih (dmbk,p) 1206 1 [Max Riffle DepthiMean Riffie Depth | 1,61
< oo ¥
St Max Poo! Depth/Mean Fhfﬂe Depth 1 62 l Point Bar Slope : N/A f
- L 3 o ..I e "
Ol Streamfow Estlmated Mean Veﬁocny at Bankfull Ssage {ubm) 5 32 -ft/s IEsnmataon Melhod | U I
lSlreamiIow Eshmated D;scharge at BankfuIE Siage (Qum} 45 5 .cfs lDralnage Area !

|Meander Length (Lr:; i i ; §ft Leander Le:;th Ratio (Lm.le,k,) i § H I

f—; fRadaus of Curvaiure (Rc) N § E Eft [E%adlus of Cuwature/Rﬁfle W|dm (Rc/th,) § f l
& |[Ber wia (wm.) T T T |Meander Widih Fatio (wt,;,:w,,k,) C T
E Indwldual PooE Leng!h - . ”j 39 15 ’ 29%??488 ’ft o Pool Length/Rnﬁe W;dth T . ! 446 3 36 5 56 l
g :Pool to Pool Spacmg B ' 97 61 B 92 2 1103 PooE to F’ool Spaclngllefle Wldth ' ”-11 12 10. 50 11. 73]:
-] Rsffle Length B 57 08 | 57.94 §.85.3 I Hlffle Length/leﬁe Widih ] '. 764 6. 60 9.71 |
|VaIEey Slopeww 00224 i'f.t/ft —T;werage Water Surface SEope (S) E 00211 if !Smuosﬁy (VS/S) T 1 061
[Slream Length (SL) ; - 1289 . Efl |Vailey Length (VL) ) i 1213 ?ﬂ |Sanuos:ty (SLNL) T 1 06 l
Low Bank Height . Staff 2, 48 "o Max Riffle slari 142 w | B;T:Heaght Ratic (BHR) “etart] 1 1.75

{L.BH) end ft Depth endi 1.30 ift (LBH/Max Riffle Depth) endi 1.78 [

0.0264

186 125 246.

o |Fhff|e Sk iope (s,,f) T 0.0393 o 051 8w __|Riffl Slope/Average Water Surface Slope (s,,,/ 5 |
;é ]Run Si c}pe (Sm,,) - i ' i iftfft . Run S;pe/Average Wazer Surface Slope (S,un / S) ": § i
g |Pool Slope ( p) 00005 ]i 00003 00006 Eft/ft . .Ié’.t;oi Slope,’Average Waler Surface S!ope (S /S)
g thde Slope {Sg) E T ift/ﬂ GElde SIcpe/Average Water Surface Slope (S IS}

Riffc Depth (0] | 126 | 1.08 | 154 h__[Fife Depthean Aitfs D Depth (d,,,/db,d) (055 051 127]
Run Deplh( run) § 7T E_f; ET Depth/Mean Rifile Depth (dmnfdbm) ” § - E ]
[Pool Demh( p) 236 | 212 | 259 it |Fool Depth!Mean Riffle Depth (d /d.,kf) 1186 1.67 200 j
i%_‘éﬁ&; Deptnidy | | 1 |aide Depth/Mean Riffle Depth e /dom) 1 1]

[ [ sivcay o 0 D, | 8064 | | 2678 | 5064 jmm
§ e = T ,__5_2_6 1384 ——
é%erave; — 0 e 45 [105015T_“ 692 154 —
| B[ Cobbie 100 | 50 || Ds | 207.36 § 14012 207.36 jom |
H TR [ 5 [oe] =00 [ T2 [ 2i00 o]
L %Bedrock ; 0 o 1[ Do} 256 | i 362 I 256 lrm

a Min, max, mean depihs are the average mzd po;nt values except paals, whlch are taken at deepest part of pooi
b Composite sample of riffies and pools within the designated reach.

¢ Active bad of a riffle.

d Height of roughness feature above bed.

Copyright © 2006 Wildland Hydrology
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Impaired Riffle XS 36+30.27.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle XS 36+30.27
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 437.47

33.34 0 432.33

47 .28 0 430.93

53.64 0 428.11

69.36 0 426.86

75.41 0 426.74

103.06 0 426.43

113.87 0 426.54

130.89 0 425.53 BKF
136.05 0 424.76 LB
137 0 424 .41 LEW
139.77 0 424,23 ™
143.04 0 424,27 REW
145.25 0 426.29 RB
152.21 0 427.01

173.36 0 428.74

189.57 0 431.04

193.05 0 431.14

205.23 0 430.77

222.29 0 433.79

239.36 0 439.81

Channel Left Right
Floodprone Elevation (ft) 426.83 426.83 426.83
Bankfull Elevation (ft) 425.53 425.53 425.53
Floodprone width (ft) 79.6 ——--= e
Bankfull width (f) 13.53 6.45 7.08
Entrenchment Ratio 5.88  ——eee
Mean Depth (ft) 0.83 0.51 1.13
Maximum Depth (ft) 1.3 1.14 1.3
wWidth/Depth Ratio 16.3 12.65 6.27
Bankfull Area (sq ft) 11.29 3.27 8.02
Wetted Perimeter (ft) 14.14 7.71 8.72
Hydraulic Radius (ft) 0.8 0.42 .92
Begin BKF Station 130.89 130.89 137.34
End BKF station 144,42 137.34 144 .42

Entrainment Formula: Rosgen Modified shields Curve

Channe]l Left side Right Side
Page 1




Impaired Riffle XS 36+30.27.txt

Stope 0.02162 0 O
Shear stress (1b/sq ft) 1.08
Movable Particle (mm) 160.8

Page 2




LDB Riffle XS 0+76 BR Protrusion Summary Rpt.txt
RIVERMORPH PARTICLE SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch UT - Impaired
Sample Name: Riffle XS 0+76 Bedrock Protrusion Heights
Survey Date: 07/17 /2007

Size (mm) TOT # ITEM % CuM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 (.00
0.125 - 0.25 0 0.00 .00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 0 0.00 .00
5.7 - 8.0 0 0.00 .00
8.0 - 11.3 0 0.00 G.00
11.3 - 16.0 0 0.00 0.00
16.0 - 22.6 0 0.00 0.00
22.6 - 32.0 0 0.060 0.00
32 - 45 0 0.00 0.00
45 - 64 0 0.00 0.00
64 - 90 15 25.00 25.00
90 - 128 0 0.00 25.00
128 - 180 30 50.00 75.00
180 - 256 15 25.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 1060.00
D16 (mm) 80.64

D35 (mm) 138.4

D50 (mm) 154

D84 (mm) 207 .36

D95 (mm) 240.8

D100 (mm) 256

silt/Clay (%) 0

Sand (%) 0

Gravel (%) 0

Cobble (%) 100

Boulder (%) 0

Bedrock (%) 0

Total Particles = &0.

Page 1
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Impaired Riffle XS 23+43.21.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle X5 23+43.21
Survey bate: 03/29/2007

Cross Section bata Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE

0 0 460.68 LT
59.84 0 454,44 FP
70.85 Q 453.86 LB
72.22 452.8 BKF
73.78 0 451,64

76.99 0 451.38 ™
79.43 0 451.5

82.62 0 453.9 RB

94.3 0 454.16 FP
103.63 0 453.07 TRIB LB
104.49 0 452.32

105.78 0 452.21 cL
107.438 Q 452 .48

107.88 0 453.16 TRIB RB
118.89 0 454.26 Fp
238.89 0 471.84 BM 3357

Channel Left Right
Floodprone Elevation (ft) 454.22 454,22 454,272
Bankfull Elevation (ft) 452.8 452.8 452.8
Floodprone width (ft) 54.47 —we—-
Bankfull width (ft) 12.67 4.49 36.96
Entrenchment Ratio N T it ———
Mean Depth (ft) 0.88 1.04 0.79
Maximum Depth (ft) 1.42 1.4 1.42
width/Depth Ratio 14.4 4,32 39.19
Bankfull Area (sa ft) 11.11 4.65 6.46
wetted Perimeter (ft) 13.89 6.28 10.4
Hydraulic Radius (ft) 0.8 0.74 0.62
Begin BKF Station 72.22 72.22 76.71
End BKF station 107.67 76.71 107.67

Entrainment Formula: Rosgen Modified Shields curve

Channe Left side Right side
Slope 0.02162 4] 0
Shear stress (Ib/sg ft) 1.08
Movable Particle (mm) 160.8

page 1
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Impaired Riffle XS 24403.75.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach nName: Enhancement 1 Reach
Cross Section Name: Riffle XS 24+03.75 T.0.R.
Survey Date: 03/29/2007

Cross Section Data Entry

BM Etlevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 459,88

6.41 0 458.63

15.42 0 456.81

26.48 0 455.52

36.79 0 454.6

46.2 0 454,19

59.27 0 452.96

80.52 0 450.02 TW
94.99 451.03 BKF
111.64 0 452.19 LB
112.52 0 451.45

113.83 0 451.28 CcL
114.61 0 451.46

115.22 0 452 .57 RB
142.63 0 453.85 FP
252.52 0 471.84

Channel Left Right
Floodprone Elevation (ft) 452.04 452.04 452.04
Bankfull Elevation (ft) 451.03 451.03 451.03
Floodprone width (ft) 46.68 2 -----
Bankfull width (f) 21.77 11..78 9.99
Entrenchment Ratio 2.14 e e
Mean Depth (ft G.5 0.64 0.35
Maximum Depth (ft) 1.01 1.01 0.7
wWidth/Depth Ratio 43.54 18.41 28.54
Bankfull Area (sq ft) 10.99 7.51 3.48
wetted Perimeter (ft) 21.87 12.56 10.71
Hydraulic Radius (ft) 0.5 0.6 0.33
Begin BKF $tation 73.22 73.22 85
End BKF Station 94,99 85 94.99

Entrainment Formula: Rosgen Modified Shields Curve

Channe]l Left side Right Side
Stope 0.02162 0 0
Shear Stress (lb/sq ft) 0.67
Movable Particle (mm) 113.8

Page 1
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Impaired Riffle XS 24+490.05.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle XS 24+90.05
survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE s ELEV NOTE
0 0 458.65 Fp
14.43 0 454 .91 FP
39.19 0 451.75 FP
61.04 0 451.13 FP
69.85 0 449,62 BKF
72.68 0 449 .14 LB
72.95 0 448.75
76.36 0 448,61 W
85.21 0 449.02
86.48 0 450.82
91.43 0 451.07 RB
122.14 0 451.57 FP
145.1 0 453.57 FP
162.21 0 453.25 FP
207 .45 ¢ 453.98 Fp
254.94 0 454.8 FP
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 450.63 450.63 450.63
Bankfull Elevation (ft) 449.62 449.62 449 .62
Floodprone width (ft) 22.39 —=eee
Bankfull width (ft) 15.78 7.95 7.83
Entrenchment Ratio 1.42 eeeem e
Mean Depth (ft) 0.72 0.69 0.75
Maximum Depth (ft) 1.01 1.01 (.94
width/Depth Ratio 21.92 11.52 10.44
Bankfull Area (sq ft) 11.32 5.47 5.84
Wetted Perimeter (ft) 16.35 9.14 9.09
Hydraulic Radius (ft) 0.69 0.6 0.64
Begin BKF Station 69.85 69.85 77.8
End BKF Station 85.63 77.8 85.63

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left side Right Side
Slope 0.02162 0 0

Shear stress (1b/sq ft) 0.93

Movable Particle (mm) 144.2

Page 1
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Impaired Pool XS 26+16.08.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Pool XS 26+16,08
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 448 .01

11.76 0 446.6

41,25 0 446,57

49,05 0 446.18

56.47 0 446.08

56.79 0 445,72

58.26 0 445.61 BKF
68.75 0 444 .21 TW
73.41 0 445,37

74.15 0 446.63 LB
78.52 0 447 .4 FP
82.49 0 447,12

85.53 0 446.54

87.23 0 446,37

87.94 0 446.31

88.94 0 446.85

96.01 0 448,17

Channel Left Right
Floodprone Elevation (ft) 447.01 447,01  -——--
Bankfull Elevation (ft) 445.61 445.61 ~----
Floodprone width (ft) 4.7 eme—— o
Bankfull width (fu 15.29 23.2 e
Entrenchment Ratio 4.89 -———= .o
Mean Depth (ft) 0.73 0.73 ————-
Maximum Depth (ft) 1.4 1.4 e
width/Depth Ratio 20.95 31.78  e———-
Bankfull Area (sg ft) 11.18 11,18  weneo
wetted Perimeter (ft) 15.66 15.66 --—wa
Hydraulic Radius (ft) 0.71 0.7, -
Begin BKF Station 58.26 58.26 --——-
End BKF Station 73.55 73.55 -

Entrainment Formula: Rosgen Modified sShields cCurve

Channel Left Side Right side
Slope 0.02162 0 0
Shear stress (1b/sq ft) 0.96
MovabTe Particle {(mm) 147.3

Page 1
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Impaired Riffle XS 27+19.38.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Riffle XS 27+19.30

survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE ) ELEV NOTE
0 0 448 .48 MT
26.27 0 446,35 LT
44,67 0 444 .57 FP
52.19 0 444 61 Ep
54.84 0 444 .56 Top Bank
56.08 0 443.94 SB
58.11 0 443.93 SB
60.27 0 444 .02 SB
66.52 0 444,25 SB
71.7 0 444 .49 SB
74.17 0 443,78 Bot LB
76.5 0 443,52 TwW
78.13 0 443.7 BOL RB
79.88 0 444,34 BKF
95.04 0 445.71 FP
105.27 0 445 .43 LT
119.87 0 447 .66 LT
131.47 0 450.64 MT
168.48 ] 456.55 MT

Channel Left Right
Floodprone Elevation (ft) 445.16 445.16 445,16
Bankfull Elevation (ft) 444 .34 444 .34 444,34
Floodprone width (ft) 50.388Z.. =~ —---- -
Bankfull width (ft) 20.84 20.51 4.09
Entrenchment Ratio 2.42 ————=
Mean Depth (ft) 0.34 0.28 0.56
Maximum Depth (ft) 0.82 0.74 0.82
width/Depth Ratio 61.29 73.25 7.3
Bankfull Area (sg ft) 7.04 4.74 2.3
wetted Perimeter (ft) 21.16 17.68 4.96
Hydraulic Radius (ft) 0.33 0.27 0.46
Begin BKF Station 55.28 55.28 75.79
End BKF Station 79.88 75.79 79.88

Entrainment Formula: Rosgen Modified shields Curve

Channe]l Left side Right side
Slope 0.02162 0 0
Shear Stress (1b/sq ft) (.45

Page 1



Impaired Riffle X$ 27+19.38.txt
Movable Particie {(mm) 83.8
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Impaired Riffle XS 28+14.40.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle XS 28+14.40
Survey bate: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 457 .49

14.79 0 455.6

40.53 0 451.82

64.73 0 447 .01

81.97 0 443,31

124.92 0 442 .54 LB
126.01 0 441.09 TW
129.81 Q 441.15 cL
133.18 0 441.32

136.06 0 4471 .48

137.78 442,25 BKF
138.75 0 442 .66 RB
145,34 0 443 .56

169.52 0 447 .76

186.41 0 452.42

209.01 0 457 .38

Channel Left Right
Floodprone Elevation (ft) 443.41 443 .41 443 .41
Bankfull Elevation (ft) 442.25 442,25 442.25
Floodprone width (ft) 62.74 ———== s
Bankfull width (ft) 12.64 6.56 6.08
Entrenchment Ratio 4.96 —-ee- 0 eeee-
Mean Depth (ft) 0.9 1.03 0.75
Maximum Depth (1) 1.16 1.16 1
width/pepth Ratio 14.04 6.37 8.11
Bankfull area (sq ft) 11.33 6.79 4.54
Wetted Perimeter (ft) 13.39 8.15 7.26
Hydraulic Radius (ft) (.85 0.83 0.63
Begin BKF Station 125.14 125.14 131.7
End BKF Station 137.78 131.7 137.78

Entrainment Formula: Rosgen Modified shields Curve

Channe] Left side Right Side
Slope 0.02162 0 0
Shear stress (1b/sq ft) 1.15
Movable Particle (mm) 168.1

Page 1
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Impaired Riffle X$ 29+46.39.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle X5 29+46.39
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 463.23

25.11 0 459.11

53.15 0 455.3

55.03 0 453.94

60.25 0 452.23

61.94 0 451.88

73.64 0 446.81

97 0 442.27

119.85 0 439.83

155.67 0 440.56

167.75 0 440.5

171.95 439.25 BKF
176.44 0 437.89

178.55 0 438.32

179.2 0 439.2

180.26 0 439,28 LB
181.59 0 438.7

184.02 0 438.02 T™W
187.59 0 438.89

189.86 0 440.82 RE
197.12 0 441.02

216.41 0 443,85

222.65 0 445 .12

234.79 0 448.05

258.22 0 452.31

Channel Left Right
Floodprone Elevation (ft) 440.61 440.61 440.61
Bankfull glevation (ft) 439,25 439,25 439,25
Floodprone width (ft) 77.07 e e
Bankfull width (ft) 15.6 6.67 9.39
Entrenchment Ratio 4,94 ——--n e
Mean Depth (ft) 0.72 0.83 0.64
Maximum Depth (ft) 1.36 1.36 1.23
width/Depth Ratio 21.67 8.04 14 .67
Bankfull Area (sq ft) 11.23 5.53 5.7
wetted Perimeter (ft) 16.73 7.8 10.6
Hydraulic Radius (ft) 0.67 0.71 0.54
Begin BKF Station 171.95 171.95 178.62
End BKF Station 188.01 178.62 188.01




Impaired Riffle XS 29+46.39.txt

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left side Right Side
Slope 0.02162 0 0
Shear stress (1b/sq ft) 0.90
Movable Particle (mm) 141.1

Page 2
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Impaired Pool XS 30+53.38.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Pool XS 30+53.38

Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 447 .65

21.19 0 438.77

48,45 0 438.15

58.96 0 439,47

79.32 0 439.84

98.04 0 437.49 LB
102.75 0 435.68

105.65 0 434,72 TW
109.21 0 435.58

115.909 0 436.75 BKF
126.78 0 438.28

139.74 0 438.78

150.06 0 442 .34

159.7 0 444 .62

167.93 0 445.68

185.18 0 448,51

Channel teft Right
Floodprone Elevation (ft) 438.78 438.78 438.78
Bankfull Elevation (ft) 436.75 436.75 436.75
Floodprone width (ft) 84.28  —-e-m e
Bankfull width (ft) 15.12 9.42 5.7
Entrenchment Ratio 5.7 ——--= e
Mean Depth (ft) 1 1.26 0.57
Maximum Depth (ft) 2.03 2.03 1.13
width/Depth Ratio 15.12 7.48 10
Bankfull Area (sq ft) 15.12 11.89 3.23
wetted Perimeter (ft) 15.7 11.02 6.95
Hydraulic Radius (ft) 0.96 1.08 0.47
Begin BKF Station 99.97 99.97 109.39
End BKF Station 115.09 109.39 115.09

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right side
Slope 0.02162 0 0
shear Stress (1b/sq ft) 1.30
Mavable Particle (mm) 183.9
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Riffle XS 31+18.14 - Impaired

2 Ground Paints & Bankfull Indicators W Water Surface Paints
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Impaired Riffle XS 31+18.14.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle Xs 31+18.14
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 454 .47,

4,14 0 453.28

21.49 0 447 .65

42 .68 0 438.77

54.72 0 437.44

74.01 0 437.62

86.43 0 436,92 Ep
113.44 0 436.72 LB
115.38 0 435.9 BKF
117.99 0 434,83

120.05 0 434.68 TwW
123.24 ¥ 434,72 SB
124.27 0 434 .74

129.84 0 436.49 RB
139.92 0 436.51 FP
172.49 0 436.53

195.58 0 438.55

215.2 0 438.74

Channel Left Right
Floodprone Elevation (ft) 437.12 437.12 437.12
Bankfull Elevation (ft) 435.9 435.9 435.9
Floodprone width (ft) 96.35 = —-ee- 0 —ee
Bankfull width (ft) 12.58 6.54 6.04
Entrenchment Ratio 7.66 0 ee--—- oo
Mean Depth (ft) 0.87 0.92 0.81
Maximum Depth (ft) 1.22 1.22 1.2
width/pDepth Ratio 14.46 7.11 7.46
Bankfull Area (sq ft) 10.93 6.01 4.92
Wetted Perimeter {(ft) 12.98 7.95 7.42
Hydraulic Radius (ft) 0.84 0.76 0.66
Begin BKF Station 115.38 115.38 121.92
End BKF Station 127.96 121.92 127.96

Entrainment Formula: Rosgen Modified Shields cCurve

Channel teft Side Right side
Slope 0.02162 0 0

Shear stress (1b/sqg ft) 1.13

mMovable Particle (mm) 166.7

Page 1




Impaired Riffle XS 31+18.14.txt
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Elevation (ft)

Davis Branch Impaired Riffle XS 32+45.24 DLS & TSS - 07/17/2007

2 Ground Paoints & Bankfull Indicators W Water Surface Points
Dbkf = 1.27 Abkf = 11.2
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Impaired Riffle XS 32445.24 DLS.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pDavis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Riffle XS 32+45.24 DLs & TSS
survey Date: 07/17 /2007

Cross Section Data Entry

BM Elevation: 433,3 ft

Backsight Rod Reading: 6.42 ft

TAPE £S ELEV NOTE
0 0 445.68

60.92 0 441,72

64.47 0 441,22

96.94 0 434.5 FP
168.17 4] 434,32 FP
173.57 0 434,26 LB
176.17 0 433,38

179.07 0 432.74

180,37 0 431.6

181.27 0 431,32 Bot LB
182.57 0 431.03 W
184.97 0 431.47 Bot RB
185.97 0 432.08

186.35 0 433.07 BKF
186.47 0 433.41 RB
188.67 0 434,25 Fp
191.57 0 435.03 FP
195.17 0] 435.83 Fp
237.14 0 435.94

253.5 0 436.74

257.26 0 436.82

277,06 0 438.37

Channel Laeft Right
Floodprone Elevation (ft) 435.11 435.11 435,11
Bankfull Elevation (ft) 433.07 433.07 433.07
Floodprone width (ft) 97.94  ————— .
Bankfull width (ft) 8.78 5.07 3.71
Entrenchment Ratio I R T e
Mean Depth (ft) 1.27 1.08 1.54
Maximum Depth (ft) 2.04 2.04 2.03
width/pPepth Ratio 6.91 4.69 2.41
Bankfull area (sq ft) 11.18 5.47 5.71
wetted Perimeter (ft) 10.21 7.63 6.63
Hydraulic Radius (ft) 1.1 0.72 0.86
Begin BKF Station 177.57 177.57 182.64
End BKF Station 186.35 182.64 186.35

Entrainment Formula: Rosgen Modified Shields Curve
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Impaired Riffle XS 32445.24 DLS.tXT

Channel Left Side Right side
Stope 0.02162 0 0
Shear Stress (ib/sg ft) 1.48
Movable Particlie (mm) 203.2
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Riffle XS 32+72.43 - Impaired

& Ground Paoints € Bankiull Indicators W 'Water Surface Points
Wbkf = 17.3 Dbkf = .65 Abkf = 11.2

Elevation (ft)
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Tmpaired Riffle XS 32+72.43.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Riffle XS 32+472.43
survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 441.72

3.55 0 441.23

36.02 0 433.89

64.78 0 433.64

102.98 0 433.85

120.36 0 432.68 BKF
124.45 0 432.03 LEW
127.43 0 431.72 TwW
132.68 0 431.75 SB
134.35 0 431.98 REW
139.62 0 433.1 RB
152.38 0 434 .21

182.07 0 437.01

Channel Left Right
Floodprone ETevation (ft) 433.64 433.64 433.64
Bankfull £levation (ft) 432.68 432.68 432.68
Floodprone width (ft) 39.73 —-=ee e
Bankfull width {(ft) 17.28 8.51 8.77
Entrenchment Ratio 2.3 e e
Mean Depth (ft) 0.65 0.6 0.7
Maximum Depth (ft) 0.96 0.96 0.95
width/Depth Ratio 26.58 14.18 12.53
Bankfull area (sg ft) 11.2 5.1 6.1
wetted Perimeter (ft) 17.44 9.53 9.81
Hydrauiic Radius (ft) 0.64 0.54 0.62
Begin BKF Station 120.36 12G.36 128.87
End BKF Station 137.64 128.87 137.64

Entrainment Formula: Rosgen Modified shields cCurve

Channel Left side Right side
Stope 0.02162 0 0

shear Stress (1b/sg ft) 0.86

Movable Particle (mm) 136.5
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Elevation (ft)

Davis Branch Impaired Pool XS 33+49.25 DLS & TSS - 07/17/2007

3 Ground Points
Wbkf = 10.8

€ Bankfull Indicatars

W Water Surface Paints
Abkf = 15.2
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Impaired Pool XS 33+49.,25 DLS.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Pool XS 33+449.25 DLS & TSS
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 436.35

28.69 0 434.36

66.05 0 432.5

110.33 0 431.82 LB
114.33 0 431.59

116.33 0 431.21

117.83 0 430.43

119.93 0 429,57

121.13 0 429 BR
121.33 0 428.63 LEW
121.53 0 428.13 SB
122.93 0 427.98 Tw
127.73 0 428.45 REW
128.93 0 429.06

129.58 0 430.04 BKF
130.53 0 432.44 RB
133.93 0 432.85 Fp
138.33 0 433.26 Fp
166.62 0 439.87

173.68 0 442.39

185.69 0 445.26

190.47 0 446.8

211.3 0 448.63

251.19 0 453,93

Channe] Left Right
Floodprone Elevation (ft) 432.1 432.1 432.1
Bankfull Elevation (ft) 430.04 430.04 430.04
Floodprone width (f) 38.3 memeem e
Bankfull width (ft) 10.8 10.38 0.42
Entrenchment Ratio 3.5 ———ee e
Mean Depth (ft) 1.4 1.45 0.32
Maximum Depth (ft) 2.06 2.06 0.63
width/Depth Ratio 7.71 7.16 1.31
Bankfull Area (sq ft) 15.15 15.02 0.13
wWetted Perimeter (ft) 12.28 12.15 1.39
Hydraulic Radius (ft) 1.23 1.24 0.1
Begin BKF 3tation 118.78 118.78 129.16
End BKF Station 129.58 129.16 129.58



_ Impaired Pool XS 33+49.25 DLS.txt
Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right side
Slope 0.02162 0 0
shear stress (lb/sq ft) 1.66
Movabhle Particle (mm) 220.6
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Elevation (ft)
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Pool XS 34+80.74 - Impaired

2 Ground Paoints & Bankfull Indicators W Water Surface Paints
Dbkf = 1
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Impaired Pool XS 34+80.74.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Pool XS 34+80.74
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 442 .19

40.19 1] 438.63

58.23 0 435.79

85.53 0 433.11

105.37 0 432.56

137.86 0 430.53

154.57 0 428.8 LB
156.55 427 .28 BKF
157.02 0 426.93

162.31 0 425.08 W
168.6 0 426.84

169.61 0 429,57 RB
204.28 0 432.68

222.9 0 434,97

234.52 0 435.28

258.73 0 436.23

299.61 0 438.11

Channel Left Right
Floodprone Elevation (ft) 429.48 429.48 429.48
Bankfull Elevation (ft) 427 .28 427.28 427.28
Floodprone width (ft) 21.57 emeem oo
Bankfull width (fr) 12.21 5.4 6.81
Entrenchment Ratio 1.77  e———— e
Mean Depth (ft) 1.24 1.12 1.34
Maximum Deﬁth (ft) 2.2 2.07 2.2
width/Depth Ratio 9.85 4.82 5.08
Bankfull Area (sq ft) 15.17 6.06 9.11
wetted Perimeter (ft) 13.19 7.88 9.46
Hydraulic Radius (ft) 1.15 0.77 0.96
Begin BKF Station 156.55 156.55 161.95
End BKF Station 168.76 161.95 168.76

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left side Right Side
Slope 0.02162 0 0
Shear stress (1b/sq ft) 1.55
mMovable Particle (mm) 210.0
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LDB Riffle XS 0+76 BR Protrusion Summary Rpt.txt
RIVERMORPH PARTICLE SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch UT - Impaired
Sample Name: Riffle XS 0+76 Bedrock Protrusion Heights
Survey Date: 07/17/2007

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 0 0.00 0.00
5.7 - 8.0 0 0.00 0.00
8.0 - 11.3 0 0.00 0.00
11.3 - 16.0 0 0.00 0.00
16.0 - 22.6 0 0.00 0.00
22.6 - 32.0 0 0.00 0.00
32 - 45 0 0.00 0.00
45 - 64 0 0.00 0.00
64 - 90 15 25.00 25.00
90 - 128 0 0.00 25.00
128 - 180 30 50.00 75.00
180 - 256 15 25.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 80.64

D35 (mm) 138.4

D50 (mm) 154

D84 (mm) 207.36

D95 (mm) 240.8

D100 (mm) 256

Silt/Clay (%) 0

sand (%) 0

Gravel (%) 0

Cobble (%) 100

Boulder (%) 0

Bedrock (%) 0

Total Particles = 60.
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%:"“RWERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_4.1

File , Tools ., Help,| T |

=181 x|

s+ Davis Branch
#-n- Davis Branch Reference Reack
mnr Restoration Reach - Impaired
a-n- Enhancement 1 Reach
L Survey Data
= Cross Sections
T Riffle ¥S 32+45.24 DLS &
o Pool XS 33+49.25 - DLS
31+57.26-UT1 Conf. - T,
.. B.0.R. Geomorph Survey
Riffle XS 24+30.05
Desian Riffle X5
Riffle XS 27+19.30
Design Riffle X5 24+90.0!
Pool XS 26+16.08
Design Pool X5 26+16.0¢
Design Pool X5
Design Riffle X5 27+13.31
Riffle XS 23+43.21
Riffle XS 32+72.43
Design Riffle X5 32+72.4.
Pool XS 33+49.25 DLS &
Design Pool 25 33+49.25
Riffle X5 36+30.27
Pool XS 30+53.38
Riffle X5 29+46.39
Pool X5 34+80.74
Design Riffle ®S 23+43.2°
Riffle XS 28+14.40
Design Riffle S 28+14.41
Riffle XS 24+03.75 T.0O.R
Design Riffle XS 24+03.7!
Riffle XS 31+18.14
Design Riffle %S 31+18.1-
Design Riffle XS 29+46.3:
Design Poal %S 30+53.3¢€
Design Pool XS 34+80.74
Design Riffle XS 36+30.2°
Design Riffle XS 32+45.2.
34+57.26 - B.O.R. Geomc
. i~ Banks
@ Profiles
m - Particles
E g Classification
Ratios
Pfankuch
BEHI
- Pool XS 33+49.25
SVAP
RBP
Designs
i e Motes
&-n- Davis Branch - UT1

< | i

@& Startl J RNEO 2 J | O] Inbox - Microsoft Outlook | (.} Cross-Section Summary ... | 8] Davis Branch & UT Resto... " RIVERMorph 4.1.1 Pro... 1 Impaired Rest Reach Ero...

Report | Rosgen WARSSS Worksheets: 5-8 5-9 5-10

~Input Data

[06/05/2008 [~

Bankfull Height (ft) 2.06
Bank Height [ft) 384
Root Depth [ft] 0.5

[ Root Density (%) 5
| Bank Angle (degrees) 90
I Surface Protection (%) 5
| Total Bank Length (] | 1289
| TotalReachLn(ft)* | 1289
S
Banl;é‘}ll‘r:tt;nll::ttmn IYes . Zl

R

PSSR I T I R R |

(" Use Colorado Erosion Data [1989)
" Use Yellowstone Erosion Data (1983)
{+ User Specified Bank Erosion Rates

Erosion Rate: |l1 95 (ftdyr)

Select a Near Bank Stess Method

MBS Method #6: Near-Bank Shear ;
Stress Lmi]
Mean Depth [ft) I 1.4 LI
#2
Average Slope [ft/ft) I 0.0216 ?l
NB Mag. Depth (ft) 2.06 24
MNB Slope (ft/ft) I 0.0216 #5
Shear Stress (Ib/sq ft) I 183 g
NB Shear Stress [Ib/sq ft) | 278 | &7
Stress Ratio I 1.47
—Results
[~ Override BEHI Calculation
| BEHI Numerical Rating 46.3
| BEHI Adjective Rating Extreme
| NBS Estimate Method | #6
| NBS Numerical Rating 1.47
| NBS Adieclive Rating Very High
Predicted Erosion [vd"34yr) 45.83
Predicted Erosion [ton/yr] 59.53

* Note: This includes the entire lenath of
the reach and not just the individual BEHI
length. Length must be the same for all
BEHIs.

Create a Reach-Scale Bank Summary Report

OIS ES woran



XS 33449.25 BEHI Report.txt
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
BEHI Name: PooT XS 33+49.25
Survey Date: 06/05/2008

Bankfull Height: 2.06 ft
Bank Height: 3.84 ft
Root Depth: 0.5 ft

RooOt Density: 5 %

Bank Angle: 90 Degrees
Surface Protection: 5 %

Bank Material Adjustment: silt/cClay O
Bank Stratification Adjustment: Yes 3
Erosion Loss Curve: Yellowstone

NBS Method #6: Near-Bank Shear Stress

Mean Depth: 1.4 ft Average Slope: (.0216 ft/ft

NB Max Depth: 2.06 ft NB Slope: 0.0216 ftr/ft

Shear Sstress: 1.89 1b/sq/ft NB Shear Stress: 2.78 1h/sq/ft
Stress Ratio: 1.47

BEHI Numerical Rating: 46.3

BEHI Adjective Rating: Extreme

NBS Numerical Rating: 1.47

NBS Adjective Rating: very High

Total Bank Length: 1289 ft

Estimated Sediment Loss: 45.83 Cu Yds per Year
Estimated Sediment Loss: 59.58 Tons per Year

Page 1




EL Reach Erosion Estimates.txt
RIVERMORPH BEHI SUMMARY REPORT

River Name: Davis Branch
Reach Name: Enhancement 1 Reach

Table 1. Bank Identification Summary

Bank Name
1 Pool XS 33+49.25

Table 2. pPredicted Annual Bank Erosion Rates

BEHT BEHI NBS

Numeric Adjective Adjective  Length Loss L0ss
Bank Rating Rating Rating ft cu yds/yr tons/yr
1 46.3 Extreme  Very High 1289 45.83 59.58
Totals 1289 45.83 59.58

Total Reach Ln: 1289 Total Loss (tons/yr) per ft of Reach: 0.0462

Page 1




7" RIVERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_d.1

=181 x|

File , Tools ., Help,l K=

R Ratios | %= Riffle | . Profile | DeyD50 | =} Reset Siders | @ Extra Info

g-n- Davis Branch
sa - Davis Branch Reference Reack
nfawnr Restoration Reach - Impaired
%—nr Enhancement 1 Reach
&-n- Davis Branch - UT1
Lo Survey Data
m Cross Sections
Banks
El Profiles
: Davis Branch UT - Impain
L. UT1TSSLP
sa Particles
- Classification
Ratios
Pfankuch
BEHI
e GYAP
- RBP
ai Designs
‘. Notes
« |

h’_"Start| | & @ (o

Profiles IDavis Branch UT - Impaired

| Pebble counts{Riffle XS 0+76 Pebble Cour ~ |

Riffle X-Seetions{ Riffle XS 3+16.26

— Yalley Morphology

— Location and Date of Survey

=

| State |North Carolina

zl

: E | County |Union

El

| Latitude [35.09125

| Valley Type [Typell |
[ Valley Slope (ft/ft) 0.0244
| Drainage Area (sq mi) |D. 0721

=

[ Longitude [80.3265

=

[ Date [07/1772007

tel~l

— Stream Classification

E 4/1b

Entrenchment
Ratio Adjustment , , .J T

Widthto Depth
Ratio Adjustment , , .J T

[ Dveride Calculated Classification
¥ This Reach has bedrock control

— Bankfull Channel Data [Riffle Cross Section)
{* Single Thread

™ Multiple Channels

[~ This Reach is a Reference Reach

Width [ft) 6.06
MeanDepth(t)  [o71
| Maximum Depth (ft) [1.02
Flood-Prone Width [ft] 23.36
Channel Materials D50 [mm) [11.43
Water Surface Slope [ft/ft] [0.023
| Sinuosity |1.06 ﬁ
Discharge [cfs) 9.8
Velocity [fps) 6.58
| Cross Sectional Area sq ft] [4.3
|  Entrenchment Ratio  [3.85
|  WidthtoDepth Ratio |35

.22 ] 5| Inbox - Microsoft Outlook | RIVERMorph 4.1.1 Profe... | 2} Rosgen Classification - I... | ] Davis Branch & UT Resta... | Y untitled - Paint |

Resistance Equation Calculator |
Manning IChezv | Darcy-WeisbachI U l Pipes I

I Manning Roughness Coefficient [n)

Limerinos n IcOwan n I Stream Type n I Jez 1 | b

| Hydraulic Radius [ft) | 0.64
I Bed Material D84 [mm) I 15.4
I Manning's n:
I 0.0255

| Cross Sectional Area [sq ft) | 43
| Wetted Perimeter (ft) | £.69
| Hydraulic Slope [ft/ft) | {0.0230
| Velocity (fps): | 6.58
[ Discharge (cfs} |

218 = 112

U=-="R

n

S

Davis Branch - Unnamed Tributary 1
Impaired Conditions

Rosgen Stream Classification

CIR OB HBE@ s24pm




Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Davis Branch - Unnamed Tributary 1 - Impaired Conditions

Basin: Yadkin - Pee Dee Drainage Area: 46.12 acres 0.0721 mi°
Location: Eddie Staton Property

Twp.&Rge: ; Sec.&Qtr.: ;

Cross-Section Monuments (Lat./Long.): 35.09125 Lat / 80.3265 Long Date: 07/17/07
Observers: M. Hebert, W. Knotts, J. Hines, S. Peffer Valley Type: Il

Bankfull WIDTH (W)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 6.06 ft

Bankfull DEPTH (dbkf)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dyg = A / Wyq). 0.71 ft

Bankfull X-Section AREA (Ahkf)

AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section. 4.3 ft2

Wldtthepth Ratio (kaf/dbkf)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 8.54 ft/ft

Maximum DEPTH (dmbkf)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.02 ft

WIDTH of Flood-Prone Area (Wy,,)

Twice maximum DEPTH, or (2 x dmyg) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 23.36 |t

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wipa! W)
(riffle section). 3.85 ft/ft

Channel Materials (Particle Size Index ) D5,

The Dsy particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg

elevations. 11.43 |mm

Water Surface SLOPE (S)

Channel slope = "rise over run” for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient

at bankfull stage. 0.023 ft/ft

Channel SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S). 1.06

Stream E 4/1b (See Figure 2-14)
Type
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Sitvey, 2005),

Streamn:  Davis Branch - UT1 - Impaired Conditions Location: Eddie Staton Property
Observers: Hebert, Knotts, Hines & Peffer Date' Q717/07 Valley Type; i Stream Type: E 4/1b

River Reach Summary Data ]:

[Mean Fhffle Depth (dbk,} 0.72 it [Riftie Widtn (wbk,) {62 §ﬂ [H.u © Area (Ay) 4.3 ;'n?-.
i Mean poo| erth (dbk,p) .l:. 933”‘2.{: .lpoo; W|dth (ka(p) ; 700 ﬂ |Poo! Area (Abk,p 551 . ERZ
é ggsgp‘”' Depihitcan ifie 1.10 g‘;::"/ Poct Width/Riffle Width 113 ‘xz::"/ Poci Area / Riffle Area 1.24 :‘i’*“’mé
g T Fifle Depm( mbk,) T '1._.00.”;-&. o Max Pool Depth ool ] 2.00 i |Max R;me Depm/Mean R;ffle Depth 11.39 |
g Max Pool Depth/Mean F-hffie Depth 1 278 “ Paing Bar S!ope i . N/A_~I
S 581reamflow Eshmated Mean Velocny at Bankfu!l Stage (ubk,} i 6:..58 ' ft.fs FEstfmatzon Method E . Mannlng ] 7

Streamflow: Eshmated Dsscharge at Bankfull Stage (Qw) o Tm 98 cfs IDramage Area R G 0721 gmj?- - l

' Ratios’ . Max
lMeander Length (Lm} E i i ift Meander Length Ratic (Lm!ka,} i H
: g |Hadlus of Curvature (Hc) f : : gft |Rad|us of O Curvature.’Fhffle Width (Rcfwbk,) E
13 Beithdth (wm.) | i gn IMeanderWsdth Ratio (w.,n/wbk,) i
£ lndlwdual Pool E_ength ! 19 2 i 7.22 31 86 ift POOI E_ength.’Fhfﬂe Wldth i 3 10 1.16 5 14 ;
£ e . —
1S Pool lo Pooi Spacmg E 76 87 15 56 324 84 ?t F’ool to Poo! Spacmg/ﬁnffle Wldth 512 40 2 51 52 39[
L R.me Length a 67 5 1 13 305 70 it Fhffie LengihyAitfle Widih B 1 49 o 18 49 31)
IVaIley S ope (VS) i 0.0244 ift/ﬂ JAverage Water Surface Slope (S} 0.0230 ift/ft lSanuosny (VS/S) i 1 06 '
IStream Length (SL) § 735 §fr ]Vasiey Length (VL) 693 §ft |S|nuos|ly (SLNL} §
Low Bank Height start]_1.79_if Max Riffle start} 0.63 it Bank He|ght Ratio {BHR) start] 2.84
{LBH) end! 3.45 ift Dapth end! 1.11 ift {L.BH/Max Hiffle Depth) endi 3.12 |

1@ Riffie S‘OPE {S,,,) i 0.0586} 0.0372 0.1001 {i/it !lefEe Slcpe.fAverage Water Surface Siope (Sm/ S}
5_? Run Slope (S,m) i i o lRun Slope/Avera e Water Surface Slope (S,u,,/ S) ;’

g Poo Sfope (S ) £0.0016! 0.0003 i 00023 nm |PO0I S!ope/Average Water Surface Slope (s /S) | 0.07]0.01] 0.10]
| El= e e - e —
: 6 i : 1 Glide S!ope.’Average Water Surface Siope (S IS} ! __ l

[Rife Dopth (6,) | 0.52 | 0.85 | 0712 | Aifie Depiriiean iffic Dopih (dm"fﬁbkt)n- To.72] 0.497 1.00]
Run Depth (dy,) ~ i mT. ) Eftm Run Dep!h/Mean Hsffle Depih (dmr./dbk,) rhh_“’ f ‘
E:m-———————POOI R N TR T e i'

[Foct Deptn 4, 83 ¢ 0.57 T T T

IGElde Depth (d !

[ e siniciey 0 | | 843 | T 0

18 ]% Sand ) : ! 10 09 9 | i i 0 mm |
| % Gravel H 100 ! ] : 11 43 ] i i 0 imm

| 8 {{% Cobule i 0 I ! .1 1543 | 0 lmom
'8 %Boulder 0 i {2054 | ' ! 0 fmm
16 T ——— e e— L L

:. %Bedrock ] ,5 i 32 ! i ; 0 mm

a Mln max, Mmean depths are the average msd posnt values except pooEs WhICh are taken at deepest part 01 pool
b Composite sampie of riffles and pools within the designated reach.

¢ Active bed of a riffle.

d Height of roughness feature above bed.
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Davis Branch - UT1 - Impaired Conditions Profile - 07/17/2007
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Impaired Riffle x5 0+00.00.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UTl
Cross Section Name: Riffle xXs 0+00.00
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 459.22

23.72 0 455.09

47.15 0 452.74

73.58 0 451.85

86.17 0 451.23

96.48 0 450.6 BKF
97.62 0 449.99 ™
99.21 0 450.03 SB
101.53 0 450.31

102.57 0 450.82 RB
118.61 0 452.42

126.92 0 455.36

150.49 0 459.3

174.5 0 463.42

Channel Left Right
Floodprone Elevation (ft) 451.21 451.21 451.21
Bankfull Elevation (ft) 450.6 450.6 450.6
Floodprone width (ft) 19.98 --e-- e
Bankfull width (ft) 5.64 1.24 4.4
Entrenchment Ratio 3.54 -———= .o
Mean Depth (ft) 0.42 0.33 0.45
Maximum bDepth (ft) 0.61 0.61 0.61
width/Pepth Ratio 13.43 3.76 9.78
Bankfull Area (sq ft) 2.37 0.41 1.96
Wetted Perimeter (ft) 5.88 2 5.09
Hydraulic Radius (ft) 0.4 0.2 0.38
Begin BKF Station 96.48 96.48 97.72
End BKF Station 102.12 97.72 102.12

Entrainment Formula: Rosgen Modified shields curve

Channe] Left Side Right Side
Slope 0.02297 0 0
Shear Stress (1b/sqg ft) 0.57
Movahle Particle (mm) 101.0
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Impaired Pool XS 0+33.42.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - uTl

Cross Section Name: Pool XS 0+33.42

survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE s ELEV NOTE
0 0 459.87

22.97 0 455.99

51.68 0 451.3

65.57 0 450.96

95.21 0 450.71

102.14 0 450.44

107.33 0] 450.16

169.12 0 449,37

110.2 0 449,35

111.05 0 449,49

112.17 0 450.33

118.77 0 450.19

119.94 0 449.98 LB
120,23 449 .35 BKF
120.47 0 449,01

123.75 0 448,41 Tw
128.37 0 449,72

128.96 0 450.43 RB
130.08 0 450.66

130.81 0 451.06

140.57 0 450.85

206.15 0 463.42

Channel Left Right
Floodprone Elevation (ft) 450.29 450.29 450.29
Bankfull Elevation (ft) 449,35 449,35 449,35
Floodprone width (ft) 22.03  ——-em e
Bankfull width (ft) 8.21 4.11 4.1
Entrenchment Ratio 2.68 e e
Mean Depth (fr) 0.57 0.65 0.49
Maximum Deﬁth {(ft) 0.94 0.94 0.84
width/Depth Ratio 14.4 6.32 8.37
Bankfull Area (sq ft) 4.66 2.66 2
wetted Perimeter (ft) 8.6 5.19 5.09
Hydraulic radius (ft) 0.54 0.51 0.39
Begin BKF Station 120.23 120.23 124.34
End BKF Station 128.44 124.34 128.44

Entrainment Formula: Rosgen Modified shields curve

Page 1




Slope
Shear stress (1b/sq ft)
Movable Particle {mm)

Impaired PooT XS 0+33.42.txt
Channel Left side Right side
0 0 0

Page 2
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Impaired Riffle XS 0+79.88.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch
Reach Name: Davis Branch - url
Cross Section Name: Riffle xS 0+79.88
Survey Date: 03/29/2007
Cross Section Data Entry
BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE FS ELEV NOTE
0 0 459,87
22.97 0 455.99
51.68 0 451.3
65.57 0 450.96
75.24 0 450.35
90.53 0 449,84
101.25 0 449,33
102.59 0 448.35
103.25 0 448,34
104.1 0 448.4
104.8 0 448,72
107.01 0 449.03 BKF
108.6 0 448.38
110.84 0 448.25 Tw
112.79 0 448 .45
114.21 0 449 .43 RB
124.8 0 450.18
132.08 0 450.79
163.45 0 454 .8
184.68 0 457.99
Cross Sectional Geometry

Channel teft Right
Floodprone glevation (ft) 449.81 449.81 449,81
Bankfull Elevation (ft) 449 .03 449.03 449,03
Floodprone width (ft) 28.42 ee-—— e
Bankfull width (ft 6.62 3.31 3.31
Entrenchment Ratio 4.29 - —ew
Mean Depth (ft) 0.56 0.52 0.59
Maximum Depth (ft) 0.78 0.75 0.78
width/Depth Ratio 11.82 6.37 5.61
Bankfull Area (sq ft) 3.69 1.72 1.97
wetted Perimeter (ft) 6.94 4.19 4.25
Hydraulic Radius (ft) 0.53 0.41 0.46
Begin BKF Station 107.01 107.01 110.32
End BKF Station 113.63 110.32 113.63

Entrainment Formula: Rosgen Modified Shields curve

Channel Left Side Right side
Slope (¢.02297 0 0

Page 1




Impaired Riffle XS 0+79.88.txt
Shear stress (lb/sg ft) 0.76
Movable Particlie (mm) 124.2
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Impaired Pool XS 1+17.16.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UTl
Cross Section Name: Pool XS 1+17.16
survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 457.66

30.4 0 452.29

53.33 0 449,59

72.97 0 449,18

84.16 0 448.75

105.77 0 448.57

114.29 0 448.47 LB
114.76 0 447 .31

117.14 0 447 W
120.28 0 447 .53

122.86 0 448.08 BKF
131.78 c 449,83

141.79 0 450.72

146.82 0 452.56

171.18 0 455.7

199.99 0 461.55

Channel Left Right
Floodprone Elevation (ft) 449.16 449,16 449.16
Bankfull Elevation (ft) 448.08 448.08 448.08
Floodprone width (ft) 54.87 —-w—— e
Bankfull width (ft) 8.41 4.23 4.18
Entrenchment Ratio 6.52  e———e e
Mean Depth (ft) 0.66 0.89 0.43
Maximum Deﬁth (ft) 1.08 1.08 0.82
width/Depth Ratio 12.74 4.75 9.72
Bankfull Area (sgq ft) 5.59 3.78 1.81
wetted Perimeter (ft) 9.05 5.61 5.08
Hydraulic Radius (ft) 0.62 0.67 0.36
Begin BKF Station 114.45 114.45 118.68
£nd BKF Station 122.86 118.68 122.86

Entrainment Formula: Rosgen Modified shields curve

Channe’l Left side Right Side
Slope 0.02305 0 0
Shear Stress (lb/sq ft) 0.89
Movable Particle (mm) 139.7

Page 1




(4) souejsiq [ejuozLioH

0oz 06L O
(I

L 0ib 0

_____.___

orl  D0DEL O

g 9L 051
_ _

LE™ = F44q 9°LE = F4ah
S04 a9BUNS 1818 A& si0jealpul Inpiueg ¢ SuI0d PUNDIS O

80'Gr+1 SX BIYIY LN paliedw

(1) uoneas|q



Impaired Riffle XS 1+45.08.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: pavis Branch - uTl
Cross Section Name: Riffle XS 1+45.08
survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 457 .66

30.4 0 452.29

53.33 0 449.59

77.03 0 448.75

1067.02 0 447 .71 BKF
112 .47 0 447 .35 LB
113.36 0 447 .16

115.52 0 446.97 T
117.47 0 447 .2

119.51 0 448.07 RB
133.99 0 448 .58

141.68 0 449 07

149.19 0 451.37

161.21 0 452.2

179.27 0 454 .8

199.28 o 459,03

Channel Left Right
Floodprone Elevation (ft) 448.45 448 .45 448.45
Bankfull Elevation (ft) 447.71 447 .71 447 .71
Floodprone width (fr) 44.62 --==- e
Bankfull width (ft) 11.65 8.13 3.52
Entrenchment Ratio 3.83 = e
Mean Depth (ft) 0.37 0.31 0.51
Maximum DEﬁth (fo 0.74 0.71 0.74
width/pepth Ratio 31.49 26.23 6.9
Bankfull Area (sq ft) 4.3 2.51 1.79
wetted Perimeter (ft) 11.8 8.88 4.34
Hydraulic Radius (ft) 0.36 0.28 0.41
Begin BKF Station 107.02 107.02 115.15
End BKF Station 118.67 115.15 118.67

Entrainment Formula: Rosgen Modified Shields curve

Channel Left Side Right Side
Slope 0.02305 0 0

Shear stress (1b/sq ft) 0.52

Movable Particle (mm) 93.7
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Impaired Pool XS 1+60.60.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UT1
Cross Section Name: pPool XS 1+60.60
Survey Date: 03/29/2007

Cross Section bata Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 454 .54

36.8 0 448,67

59.43 0 448 .07

89.8 0 447.71 BKF
91.24 0 446,72

93.93 0 446.57 TW
95.48 0 446.7

95.8 0 447 .73 RB
109.82 0 448,58

117.3 0 449.07

124.81 0 451.37

136.83 0 452.2

154.89 0 454.8

174.9 0 459,03

Channel Left Right
Floodprone Elevation (ft) 448.85 448.85 448.85
Bankfull Elevation (ft) 447 .71 447.71 447 .71
Floodprone width (ft) 78.27 meee— el
Bankfull width (ft) 5.99 3 2.99
Entrenchment Ratio 13.06 ————- e
Mean Depth (ft) 0.9 0.78 1.03
Maximum Depth (ft) 1.14 1.08 1.14
width/Depth Ratio 6.66 3.85 2.9
Bankfull Area (sq ft) 5.4 2.33 3.08
Wetted perimeter (ft) 7.05 4.39 4.82
Hydraulic Radius (ft) 0.77 0.53 0.64
Begin BKF Station 89.8 89.8 92.8
End BKF Station 95.79 92.8 95.79

Entrainment Formula: Rosgen Modified Shields curve

Channe] Left Side Right Side
Siope 0.02297 0 0
shear Stress (1b/sq ft) 1.10
Movable Particle (mm) 163.5
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River Name:

Reach Name:

Cross Section Name:
Survey Date:

Impaired Riffle XS 2+46.75.txt

RIVERMORPH CROSS SECTION SUMMARY

Davis Branch

bavis Branch - UTL
Riffle X5 2+46.75
03/29/2007

Cross Section Data Entry

BM ETevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE s ELEV NOTE
0 0 453,83
33.4 0 447,33
63.76 0 446.38
71.73 0 446.16
78.16 0 445.66 BKF
81.15 0 445 .43 LB
81.8 0 445,13
82.5 0 444,99 SB
83.42 0 444 98 Tw
84.97 §; 446,05
89.81 0 445 .84
92.57 0 445 .21
95.33 0 445.09
96.14 0 445 .26
97.43 0 446.25
106.45 0 447 .39
121.66 0 448 .87
158.37 0 453.97
Cross Sectional Geometry

Channel Left Right
Fioodprone Elevation (ft) 446.34 446.34 446.34
Bankfull Elevation (ft) 445,66 445,66 445,66
Floodprone width (o) 32.93 - ———~ e
Bankfull width (ft) 12.31 7 11.5
Entrenchment Ratio 2.68 —----
Mean Depth (ft) (.35 0.31 0.39
Maximum Depth (ft) 0.68 0.68 0.57
width/Depth Ratio 35.17 22.58 29.49
Bankfull Area (sq ft) 4.32 1.97 2.35
Wetted Perimeter (ft) 12.82 6.55 6.27
Hydraulic Radius (ft) 0.34 0.3 0.37
Begin BKF Station 78.16 78.16 90.6
End BKF Station 96.66 84.41 96.66
Entrainment Calculations
Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right Side
Slope 0.02305 0 0
Shear stress (1b/sg ft) 0.49
Movable Particle (mm) 89.8
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Impaired Riffle XS 3+16.26.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UT1
Cross Section Name: Riffle XS 3+16.26
Survey Date: 03/29/2007

Cross Section Data Entry

BM ETevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 452 .66

29.39 0 446,93

55 0 445,88

64.16 0 444 .97

78.32 0 444 .75 LB
79.31 444,03 BKF
80.04 0 443.5

82.21 0 443 01 TW
85.05 0 443,41

85.87 0 445.02 RB
98.04 0 445 .45

112.77 0 447,57

124,68 0 448 .37

162.82 0 454 .06

Channel Left Right
Floodprone Elevation (ft) 445.05 445.05 445.05
Bankfull Elevation (ft) 444.03 444,03 444 .03
Floodprone width (ft) 23.36 —ee—- o

Bankfull width (ft) 6
Entrenchment Ratio 3
Mean Depth (ft) 0 0 0
Maximum Depth (ft) 1 0 1
width/Depth Ratio 8.54 4.39 4.28
Bankfull Area (sq ft) 4 1 2
wetted Perimeter (ft) 8 8 4

0

Hydraulic Radius (ft) .64 .43 .55
Begin BKF Station 79.31 79.31 82.03
End BKF Station 85.37 82.03 85.37

Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right sSide
Slope 0.02305 0 0

Shear stress (lb/sqg ft) 0.92

Movable Particle (mm) 143.0

Page 1




s sl T ]
e

8 Hr

= 34qy k5" = 34qq 1872

SJUIDd 828UNS J21eAn A siopealpu| (Inpjueg ¢

L0°LS+€ SX Sy LN palreduw|

E R LEL]
SuI0d PUNOIS O

(¥) uoneas|g



Impaired Riffle XS 3+57.07.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach Name: Davis Branch - UTl
Cross Section Name: Riffle X$ 3+57.07
Survey bate: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 453.13

50.2 0 444 .66

84.06 0 444,26

89.22 0 443.28 LB
90.22 0 442.65

93.51 0 442.21 W
96.92 0 442 .56

97.52 443,01 BKF
98.81 0 443,96 RE
109.98 0 444,78

130.45 0 448 .95

134.03 0 449,35

140.48 0 452.05

173.31 0 455.39

Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 443.81 443 .81 443,81
Bankfull eElevation (ft) 443,01 443,01 443.01
Floodprone Width (ft) 12.18 --———- e
Bankfull width (ft) 7.87 3.91 3.96
Entrenchment Ratio 1.5 - e
Mean Depth {(ft) 0.54 0.52 0.56
Maximum DeEth (ft) 0.8 0.8 0.79
width/Depth Ratio 14.57 7.52 7.07
Bankfull Area (sgq ft) 4,28 2.05 2.23
wetted Perimeter (ft) 8.17 4,84 4,92
Hydraulic rRadius (ft) 0.52 0.42 0.45
Begin BKF Station 89.65 89.65 93.56
End BKF Station 97.52 93.56 97.52

Entrainment Formula: Rosgen Modified Shields cCurve

Channel Left Side Right Side
Slope 0.02297 0 0

Shear Stress (1b/sg ft) 0.75

Movable Particle (mm) 122.5
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Impaired Riffle XS 4+00.87.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - uTl
Cross Section Name: Riffle XS 4+00.87
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 453.13

45,31 0 445

79.32 0 442.52 LB
80.74 0 441.26

81.56 0 441.19 Tw
83.28 0 441.23

90.08 441.9 BKF
91.3 0 442 .02 RB
107.3 0 442 .53

130.14 0 445,32

151.24 0 448,95

154.82 0 449.35

161.27 0 452.05

194.1 0 455.39

Channe]l Left Right
Floodprone Elevation (ft) 442.61 442 .61 442 .61
Bankfull Elevation (ft) 441.9 441.9 441.9
Floodprone width (ft) 29,87  --eee -
Bankfull width (ft) 10.06 2.5 7.56
Entrenchment Ratio 2.97 —-ee—
Mean Depth (ft) 0.42 .58 0.37
Maximum Depth (ft) 0.71 0.71 0.69
width/Depth Ratio 23.95 4.31 20.43
Bankfull Area (sg Tt) 4.25 1.46 2.79
wetted Perimeter (ft) 10.34 3.44 8.28
Hydraulic Radius (ft) 0.41 0.42 0.34
Begin BKF Station 80.02 80.02 82.52
End BKF Station 90.08 82.52 90.08

Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right side
Slope 0.02297 0 G
Shear Stress (1b/sq ft) 0.59
Movable Particle (mm) 102.8
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Impaired Riffle XS 4+50.09.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Davis Branch - uTl
Cross Section Name: Riffle XS 4+50.09
survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 448 .04

70.7 ] 441,71

106.1 0 441.32 LB
106.92 0 440.65

107.99 0 440,32 TwW
111.59 0 440.62

115.61 441.16 RKF
144.9 0 443,55

155.42 0 446,06

167.35 0 448.12

193.13 0 452.07

216.58 0 453.64

Channel Left Right
Floodprone Elevation (ft) 442 442 442
Bankfull Elevation (ft) 441.16 441.16 441.16
Floodprone width (ft) 58.44 ———e- .
Bankfull width (ft) 9.31 3.86 5.45
Entrenchment Ratio 6.27 —eeee o
Mean Depth (ft) 0.48 0.65 0.36
Maximum DEEth {fo) 0.84 0.84 0.66
width/Depth Ratio 19.4 5.94 15.14
Bankfull Area (sg ft) 4,45 2.51 1.94
wetted Perimeter (ft) 9.59 4.76 6.15
Hydraulic Radius (ft) 0.46 0.53 0.32
Begin BKF Station 106.3 106.3 110.16
End BKF Station 115.61 110.16 115.61

Entrainment Formula: Rosgen Modified shields curve

Channel Left side Right Sside
Stope 0.02297 0 0
Shear stress (lb/sq ft) 0.66
Movable Particle (mm) 111.9
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Impaired Riffle XS 4+99.12.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - uTl
Cross Section Name: Riffle XS 4+99.12
survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
4] 0 448.04

44 87 0 441,24

71.36 0 440.36

84.36 0 440.16 LB
85.21 0 439.45

86.95 0 439,13 TW
89.68 0 439,37

90.84 440,08 BKF
91.26 0 440.33 RB
103.17 0 442 .86

119.53 0 444 82

127.8 0 445 .98

139.7 0 448 .33

154,71 0 449.73

Channel Left Right
Floodprone Elevation (ft) 441.03 441.03 441,03
Bankfull Elevation (ft) 440.08 440.08 440.08
Floodprone width (ft) 43.36 @ —-re- e
Bankfull width (ft) 6.38 3.21 3.17
Entrenchment Ratio 6.79 ----- e
Mean Depth (ft) 0.67 0.71 0.64
Maximum Deﬁth (ft) 0.95 0.95 0.89
width/Depth Ratio 9,52 4.52 4.95
Bankfull Area (sg Tt) 4.29 2.27 2.02
Wetted Perimeter (ft) 6.85 4.36 4.26
Hydraulic Radius (ft) 0.63 0.52 0.47
Begin BKF Station 84.46 84 .46 87.67
End BKF Station 90.84 87.67 90.84

Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right side
Slope 0.02297 G 0
Shear stress (Ib/sq ft) 0.90
Movable Particle (mm) 141.0
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Impaired Pool XS $+11.69.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach Name: Davis Branch - UTl
Cross Section Name: Pool XS 5+11.69
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 447 .85

70.7 0 443.8

90.05 0 441.02

102.31 0 440.36

117.35 0 439,96 LB
118.89 0 439.12

121.86 0 437.62 ™
122.82 0 438.39

123.37 439.62 BKF
123.63 0 440.25 RB
141,89 0 440.35

154.67 0 441 .47

163.83 0 442 .43

185.58 0 446.05

198.71 0 447 .73

Channel Left Right
Floodprone Elevation (ft) 441.62 441.62 441,62
Bankfull Elevation (ft) 439.62 439.62 439.62
Floodprone width (ft 70.23  ————= e
Bankfull width (f1) 5.4 2.7 2.7
Entrenchment Ratio 3.0 - e
Mean Depth (ft) 1.08 0.71 1.45
Maximum Depth (ft) 2 1.4 2
width/Depth Ratio 5 3.8 1.86
Bankfull Area (sq ft) 5.83 1.92 3.91
wetted Perimeter (ft) 6.95 4.44 5.31
Hydraulic Radius (ft) 0.84 0.43 0.74
Begin BKF Station 117.97 117.97 120.67
End BKF Station 123.37 120.67 123.37

Entrainment Formula: Rosgen Modified shields Curve

Cchannel Left Side Right side
Slope 0 0 0

Shear stress (1b/sq ft)

Movable Particle (mm)
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Impaired Riffle XS 5+62.69 DLS.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach Name: Davis Branch - UT1
Cross Section Name: Riffle XS 5+62.69
Survey Date: 07/17/2007

Cross Section Data Entry

BM Elevation: 443 .66 ft

Backsight Rod Reading: 0.01 ft

TAPE FS ELEV NOTE
0 8] 447 .71

32.61 0 442 .01

51.84 0 440,52 Fp
55.34 0 440.18 FP
56.74 0 439,82 LB
57.74 0 439,24

60.24 0 438.42

61.94 0 437.39 Bot LB
62.84 0 437.31 TwW
64.14 0 437.66 SB
67.94 ¢ 437.86 Bot RB
68.94 0 438.23 BKF
70.34 0 439.28 RB
74.34 0 439,58 FP
77.34 0 439.01 FP
81.34 0 438.98 Fp
91.6 0 440,45

124.38 0 442 .43

145,21 0 446,44

151.53 0 447,29

164.38 0 449,12

Channel Left Right
Floodprone Elevation (ft) 439.15 439,15 439,15
Bankfull Elevation (ft) 438.23 438.23 438.23
Floodprone width (ft) 18.08 —--—-- e
Rankfull width (ft) §.39 4.2 4.19
Entrenchment Ratio 2.16 eeeee e
Mean Depth (ft) 0.51 0.64 0.39
Maximum Depth (ft) 0.92 0.92 0.54
width/Depth Ratio 16.45 6.56 10.74
Bankfull Area (sg ft) 4,31 2.68 1.63
wetted Perimeter (ft) 3.74 5.02 4.8
Hydraulic Radius (ft) 0.49 0.53 0.34
Begin BKF Station 60.55 60.55 04.75
End BKF Station 68.94 64.75 £68.94

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right side
Page 1




Impaired Riffle XS 5+62.69 DLS.txt
Slope 0.023 0 0

Shear stress (lb/sq ft) 0.70
Movable Particle (mm) 117.3
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Impaired Riffle X5 6+13.69,txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UTl
Cross Section Name: Riffle X5 6+13.69
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE F$ ELEV NOTE
0 0 447 .54

31.74 0 441.8

41.55 0 440.37

59.33 0 438.71 LB
63.28 0 435.35

64.78 0 435.19 TW
68.28 0 435.67

69.21 436.13 BKF
74.06 Q 438.64

134.52 0 439.1

162.57 0 442.29

187.89 0 447 .26

215.43 0 452.16

277.64 0 456,12

Channel Left Right
Floodprone Elevation {ft) 437.07 437.07 437.07
Bankfull Elevation (ft) 436.13 436.13 436.13
Floodprone width (ft) 9.77 e e
Bankfull width (ft) 6.85 3.47 3.38
Entrenchment Ratio 1.43 - e
Mean Depth (ft) 0.63 0.74 0.52
Maximum Depth (ft) 0.94 0.94 0.8
width/Depth Ratio 10.87 4.69 6.5
Bankfull Area (sq ft) 4.31 2.56 1.75
wetted Perimeter (ft) 7.28 4.57 4.31
Hydraulic Radius (ft) 0.59 .50 0.41
Begin BKF Station 62.36 62.36 65.83
End BKF Station 69.21 65.83 69.21

Entrainment Formula: Rosgen Modified shields curve

Channel Left side Right sSide
Slope 0.02297 0 0
Shear stress (lh/sgq ft) 0.85
Movable Particle (mm) 134.4
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Impaired Pool XS 6+55.69 DLS.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UT1
Cross Section Name: Pool XS 6+55.69 DLS
Survey Date: 03/29/2007

Cross Section bata Entry

BM ETevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE FS ELEV NOTE
0 0 445 .64
26.63 0 440.79
34,15 0 439,07
52.38 0 438.55
57.6 0 437.91 FP
62.6 0 437.64 FP
65.7 0 437.21 LB
66.9 0 434.62
63.6 0 434,12 LEW
69.6 0 434.01 TW
71.9 0 434.1 REW
72.42 0 435.2 BKF
72.9 0 436.24
75.8 0 437.47 RB
78.9 0 437.39 FP
93.94 0 437.27
130.73 0 437.26
166.68 0 442.29
176.17 0 444 .34
189.12 0 446.55
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 436.39 436.39 ---—-
Bankfull Elevation (ft) 435.2 435.2  —--—-
Floodprone width (ft) 7.17 e e
Bankfull width (ft) 5.79 29.54 e
Entrenchment Ratio 1.2 —--e- e
Mean Depth (ft) 0.2 0.6  ———w-
Maximum Deﬁth (fFt 1.19 .19 -——e-
width/pepth Ratio 6.03 30.77 —-——-
Bankfull area (sg ft) 5.54 5.54 -—ewe
Wetted Perimeter (ft) 6.94 6.94 -
Hydraulic Radius (ft) 0.8 0.8 -----
Begin BKF Station 66.63 66.63  -----
End BKF Station 72.42 72.42 —eee

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right side
Slope 0.02297 0 0

Page 1



Impaired Pool XS 6455.69 DLS.txt
Shear stress (1b/sq ft) 1.15
Movable Particie (mm) 168.1

Page 2
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Impaired Riffle XS 7+24.30.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - utl
Cross Section Name: Riffle XS 7+24.30
Survey Date: 03/29/2007

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 439.46

5.3 0 438.78

49.7 0 437.55

88.58 0 436.57

113.29 0 435.81 LB
117.22 0 434.09

119.02 0 433.91 W
121.55 0 434 .02

124.08 434 .68 BKF
128.07 0 435.7 RB
205.15 0 435.94

235.56 0 436.62

255.37 0 437.01

297.32 0 443.39

Channel Left Right
Floodprone Elevation (ft) 435.45 435.45 -----
Bankfull elevation (ft) 434,68 434.68 -----
Floodprone width (ft) 12.98 - o
Bankfull width (ft) 8.21 22.47 e
Entrenchment Ratio 1.58 - e
Mean Depth (ft) 0.52 0.52 ———--
Maximum bDepth (ft) 0.77 0.77 eeee-
width/Depth Ratio 15.79 43,21 -
Bankfull Area (sgq ft) 4.27 4.27 -
wetted Perimeter (ft) 8.43 8.43 —eee-
Hydraulic rRadius (ft) 0.51 0.51  —-ee-
Begin BKF Station 1315.87 115.87  -----
End BKF Station 124.08 124.08  ~-——-

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right side
Slope 0.02297 0 0
Shear Stress (1h/sq ft) 0.73
Movable Particle (mm) 120.7
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UT Riffle XS 0+76 Pebble Count RM Summary.txt
RIVERMORPH PARTICLE SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch UT - Impaired
sample Name: Riffle XS 0+76 Pebble Count
Survey bate: 07/17 /2007

Size (mm) TOT # ITEM % CuMm %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 ¢.00
0.25 ~ 0.50 0 .00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 1 2.22 2.22
5.7 - 8.0 4 8.89 i1.11
8.0 - 11.3 17 37.78 48.89
11.3 -~ 16.0 18 40.00 88.89
16.0 - 22.6 4 8.89 97.78
22.6 - 32.0 1 2.22 100.00
32 - 45 0 0.00 100.00
45 - 64 0 0.00 100.00
64 - 90 0 0.00 100.00
90 - 128 0 .00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 106.00
362 - 512 0 0.00 106.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 8.43

D35 (mm) 10.09

D50 (mm) 11.43

D84 (mm) 15.43

DS9S5S (mm) 20.54

0100 (mm) 32

silt/Clay (%) 0

sand (%) 0

Gravel (%) 100

Cobble (%) 0

Boulder (%) 0

sedrock (%) 0

Total Particles = 45 (need at least 60).
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File , Tools . Help,| =

Z¥ RIYERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter 2_4.1

=18]x|

-n- Restoration Reach - Impairec
-~ Enhancement 1 Reach
~a- Davis Branch - UT1

: Survey Data

1\ [ R e

Riffle %S 5+62.69 - DL
7+29.60 - B.O.R. Geo
Riffle %5 3+16.26
Riffle %5 1+45.08
Riffle %5 2+46.75
Riffle %5 4+99.12
Riffle %5 4+00.87
Pool XS 1+17.16
Design Riffle %5 5+62
Design Riffle %5 Temg
Paool %S 6+55.69 DLS
Design Pool xS Temp
Design Pool XS B+55.
Design Riffle XS 3+16
Pool XS 0+33.42
Design Pool %S 0+33.
Design Pool XS 1+17.
Design Riffle XS 1+45
Design Riffle XS 2+46
Design Riffle XS 4+99
Design Riffle XS 4+00
Riffle X5 7+24.30
Design Riffle XS 7+24
Riffle %5 0+00.00
Design Riffle XS 0+00
Riffle %5 6+13.69
Design Riffle %S 6+13
Pool X5 1+60.60
Design Pool X5 1+60.
Riffle XS 4+50.03
Design Riffle %5 4+50
Poaol XS 5+11.69
Design Poal %5 5+11.
Riffle %5 3+57.07
Design Riffle %S 3+57
Riffle %5 0+79.88
Design Riffle 5 0+79
4+89.60 - T.0.R. Geo
«-  Banks

& Profiles

- DavisBranch UT - Imy
L UT1TSSLP

@  Particles

. Classification

-+ Ratios

. Pfankuch

5~ BEHI
- . PoolX5 6+55.69
. SYAP

- Davis Branch Reference Re | peport [ | Rosgen WaRSSS Workshests: 5-8 59 5-10

- Cross Sections I

Input Data

Select a Mear Bank Stress Method

[06/05/2008 (&4 ~| NBS Method #6: Near-Bank Shear e
Stress
[ BankfulHeight (1) | 119 Mean Depth (ft] [ o9 |-
i #2
l Bk Helght[H] I 345 Average Slope (ft/ft] 0.023
|  RootDepth(f) | 05 #3
Root DEﬂSit}’ [z] l 5 NB Max. Depth [ﬂ] 1.19 #4 I
Bank Angle [degrees) 90 NE Slope [ft/ft) I 0.023 25 I
| Sylce Frotecton 1] 5 | ShearStess(b/sqf) [T 138 g
Total Bank Length [ft] 334
lmeach TR | = NB Shear Stress (Ib/sq ft) | 1.71 | #7
Stress Ratio | 1.24
Bank Material  [Sit/Clay >
Adjustment
— Results
AERRRRRRE RRR RN RRRR ) r Dve"ide BEHI Calcu!ation
Bank Stratification l‘fes Z' BEHI Numerical Rating 489
Adjustment e
2] BEHI Adjective Rating Extreme
ey
¢ Use Colorado Erosion Data (1989) J S HIEETE Sl o0 46
. NBS N ical R ati
" Use Yellowstone Erosion Data (1989) Ul I 1.24
NBS Adjective Rating | Very High

(+ User Specified Bank Erosion Rates

Erosion Rate: IU.25 (ftyr)

| Predicted Erosion (yd"3/y1)

10.7

| Predicted Erosion (ton/yr)

13.91

- RBP

B Designs -
4| | b

E‘Startl J A @& |0 > | |O|mnbox - Microsoft Outlook | \_.y UT1 Davis Branch

*Mote: This includes the entire length of
the reach and not just the individual BEHI
length. Length must be the same for all
BEHIs.

Create a Reach-Scale Bank Summary Report

| ] Davis Branch & UT Resto. .. " RIVERMorph 4.1.1 Pro... ' Impaired Enh I Reach Er...

) Ol @ D 10:39 aM



XS 6455.69 BEHI Report.txt
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: Davis Branch

Reach Name: Davis Branch - UT1
BEHI Name: Pool XS 6+55.69
Survey Date: 06/05/2008

Bankfull Height: 1,19 ft
Bank Height: 3.46 ft
Root Depth: 0.5 ft

ROOt Density: 5 %

Bank Angle: 90 Degrees
Surface Protection: 5 %

Bank Material Adjustment: silt/Clay O
Bank Stratification Adjustment: Yes 3

Erosion Loss Curve: yellowstone

NBS Method #6: Near-Bank Shear Stress

Mean Depth: 0.96 ft Average Slope: 0.023 ft/ft
NB Max Depth: 1.19 ft NB Slope: 0.023 ft/ft
Shear Stress: 1.38 Tb/sq/ft NB Shear Stress: 1.71 Th/sq/ft

Stress Ratio: 1.24

BEHI Numerical Rating: 48.9

BEHI Adjective Rating: Extreme

NBS Numerical Rating: 1.24

NBS Adjective Rating: Very High

Total Bank Length: 334 ft

Estimated Sediment Loss: 10.7 Cu Yds per Year
Estimated Sediment Loss: 13.91 Tons per Year

Page 1




Lower UTLl Erosion Estimates.txt
RIVERMORPH BEHI SUMMARY REPORT

River Name: Davis Branch
Reach Name: bDavis Branch - uTl

Table 1. Bank Identification Summary

Bank Name
1 Pool XS 6+55.69

Table 2. Predicted Annual Bank Erosion Rates

BEHI BEHI NBS
Numeric Adjective Adjective  Length Loss LOSS
Bank Rating Rating Rating ft cu yds/yr tons/yr
1 48,9 Extreme Very High 334 0.7  13.91
Totals 334 i0.7 13.91
Total Reach Ln: 730 Total Loss (tons/yr) per ft of Reach: 0.0191

Page 1




ECOSYSTEM ENHANCEMENT PROGRAM
Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

APPENDIX 4

Davis Branch Reference Reach, Rosgen Level 111 Assessment Documentation



7/ RIVERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Tter
File , Tools . Help,| =

=18]x|

g-n- Davis Branch

B | R Ratios | = Riffle | 2. Profile | Dey D50 | =) Reset Siders | € extranfo

E -~ Daviz Branch Reference Reack
: Survey Data
m Cross Sections
: Banks

Profiles

& Particles

- Riffle Bed Sample

BR Protrusion Heights
Classification
Ratios
Pfankuch
BEHI
- SWAP
. -~ RBP
ﬂ! -« Designs
: o Notes
@-n- Restoration Reach - Impaired
afiiwnr Enhancement 1 Reach
w-n- Davis Branch - UT1

d 1]
#stat| | 2 @& 0]

Profiles |Davis Branch Longitudinal Profile

_:_l Pebble Counts* BR Protrusion Heights D50 j

Riffle x-Seetinns{ Davis Branch Riffle X-5 Profile Station 2+57 _"J

— Walley Morphology

— Location and Date of Survey

| Valley Type
[ Valley Slope [ft/ft)

[Typevin =]
[00ss7 |

|  Drainage Area (sq mi) ID.5?1

| State INnrlh Carolina

| County |L|nic-n

| Latitude |35.09139

| Longitude |80.33417

| Date  [08/08/2006

=R

— Stream Classification

— Bankfull Channel Data (Riffle Cross Section)
(+' Single Thread

" Multiple Channels

E 3/1b

Entrenchment

Ratio Adjustment , .J i

Width to Depth

Ratio Adjustment , , J i)

™ Override Calculated Classification
v This Reach has bedrock contral

[v¥ This Reach is a Reference Reach

[ Width [ft) 1291
| Mean Depth (ft] {1.21 E
[ Maximum Depth [ft) |1.B1
Flood-Prone Width [ft) 50
Channel Materials D50 [mm) |£9.2
“Water Surface Slope [ft/ft) |0.03256
Sinuosity [1.19 ﬁ
Discharge (cfs) |77.6
| Velacity (fps) {4.95
Cross Sectional Area [sq ft] |15,E.5
Entrenchment Ratio |3.87
Widthto Depth Ratio  [10567

Resistance Equation Calculator i

Manning] Chezy | Darcy-Weisbach U/U* I Pipes |

| Bed D84 [mm)] or Dune Height [mm) [ 174.99
[ Cross Sectional Area [sq ft) | 15.65
| Wetted Perimeter [ft) | 13.72
| Hydraulic Slope [ft/ft] | 0.0327
[ Velocity [fps): | 4.96
| Discharge [cfs); | 77.63

L-283+566I i
VERT 22108 a4

U =3r(gRS)"

Source: Dave Rosgen, The Reference Reach Field

Book, Wildland Hydrology, 1998.

Davis Branch
Reference Reach

Rosgen Classification

22 J IJ Inbox - Microsoft Outlook ] LQ Reference Reach Rosge... | RIVERMorph 4.1.1 Profe.., | w Davis Br Ref Reach Rosqg. .. | w untitled - Paint

COMOBBE tzm



Davis Branch & Unnamed Tributary

North Carolina Rural Piedmont
Regional Curve Analysis
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Worksheet 5-3.

Field form for Level |l stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Davis Branch Reference Reach
Basin: Yadkin - Pee Dee Drainage Area: 365.54 acres 0.5712 mi
Location: Davis Branch Near Marshville, N.C.
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments (Lat./Long.): 35.09139 Lat / 80.33417 Long Date: 08/08/06
Observers: Warren E. Knotts, PG & Sean Peffer, Env. Sc. Valley Type: VIII
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 12.91 ft
Bankfull DEPTH (dg)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dy = A / W)- 1.21 a4
Bankfull X-Section AREA (A,
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section. 15.65 |ft°
Width/Depth Ratio (W / dyi)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 10.67 |ft/t
Maximum DEPTH (d )
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.61 ft
WIDTH of Flood-Prone Area (Wy,,)
Twice maximum DEPTH, or (2 x dn) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 50 ft
Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wya/ W)
(riffle section). 3.87 ft/ft
Channel Materials (Particle Size Index ) Dg,
The Ds, particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg
elevations. 69.2 mm
Water Surface SLOPE (S)
Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient
kfull N
REREIEoR 0.03256 |f/ft
Channel SINUOSITY (k)
Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS /S). 1.19
Stream E 3/1b (See Figure 2-14)
Type
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Worksheet 5-4. Morphologicat relations, including dimensionless ratios of river reach sites {Rosgen and Silvey, 2005).

Stream: Davis Branch Reference Reach Location: Davis Branch Near Marshville, N.C,
Observers: Warren E. Knotts, PG Date: 08/08/2006 Valley Type: VIl Stream Type: E 3/1b
| Hwer Reach Summary Data

Mean Fllffte Depth (dbk.) i 1 21 Eft lFtlfﬂe Width (ka,) E 12 91 . Eft lRHt!e Area (Aw} i X
5 [eon Pl Dot ) ] 148 [l vidh W {1448 _To_Troomenif) | 26 |
é g:;tlpw' Depifiviean iffe 1.207 g::pj Pool Width/Riffie Wicth 1.12 W::“‘f Pooi Area / Riffle Area 1.35 ,’:MDM_
% ?Max Ftlfﬂe Depth (dmh“) T 172 Eft — IMax Pool Depth (dmm.,1 o 204 Itt Max Fhffle Depth/Mean Rnttle Depth i 1 42 :
E Max Pool Depth/Mean Fhffle Depth B i 1686 Pom Bar Slope ___E " 0 J
5 Streamtlow Eshmated Mean Veicx::ty at Banktull Stage (ubk,) 4 96 §ft;’s éstxmat:on Methéd i mw’u* - ‘!

| _— - ‘ gra.négé _A,.réa, . =

Pool to Pool Spacmg

g Ftuffle Length

3856 T 3342 437 it
i Fhffle Length/ﬂlff!e Wldih

: i nless Ge eal:
r} Meander Length (Lm) i ! |Meander Length Ratio (mewbk,) , 7 68 6. 20 B 02 |
: g f Ftadlus ot Curvature {Ftc) § X § 45.3 ift |Rad|us of Curvature/Rtffle Wldth (Ftc/ka,) ; 2 23 1 27 3.51 I
- EBe“W'dth (Wbu) i = | 53 i Meancier Wtdth Ftatro (wb,mbk,) 4111
| g ﬁlndrwdual Pool Length : 12 04 291 Eft PooE Lengthfﬂlffle W|dth :
|8t s
10

PooE to Pool Spacang/ﬁ‘ﬁﬁe Wsdth

Scnuos:ty (VS/S)

Smuosﬂy (SL/VL

1Riffie Slope {Sm)

|Run Slope {S,..n)

§Pool Slope (S ) 0 0011 0 0010 0 0011 ft;’ft

‘Gllde Slope (S ) 0.0166 10, 0166 0 0166'5Uft

,') !

i 0.0520 10, 0283 0 0799'tt/ft

00076/ 0. 0076 00075 tb’ft '

Channel Proﬁle

Riffie Depth {

Bank Helght Ratio (BHR) start! 1
(LBH/Max Riffle Depth)

{valley Siope (VS) 0.0387 it |Average Water Surface Slope ® 1 0.03256 |1
Stream Length (SL) 1 159 IVaIley Length (VL} ji 974 ft
Low Bank Height Start 1 33 ft Max Riffle start] 1.33 ift
{LBH) Depth end

Riffie Depth/Mean Riffle Depth (T dw)

Gllde SEope/Average Water Surface Slope (S /S)

end

iffle S ope!Average Water urface Slope (S,d/ S}

Run SiopefAverage Water Surface Stope (S,m/ S)

11.598!0.869!2.453i

10.23210.232/0.232]

Poot Slope/Average Water Surface Siope (S .’S)

-0 033 Q. 032'0 035

'0 510 0510 0 '510E

142. 11 193|

{Run Depth {d,m)

.Ftun Deptthean Riffle Depth (d,m.f ct,,k,)

{Pool Depth ( )

. Poot Depth/Mean Riffle Depth (d /dhk,)

163 136 189I

. Ghde Depth/Mean Htffle Depth (d .fd,,k,)

{Giice Depth (dg)

| 1.46 ¢ 1.36

]% Slit/Ctay

Dig 80.64

28. 78

: L SN ' H | 4 :
?2 %Sand i o _,_i'____‘___o_m T o E — i — E T I
§ %G{MI _. _“ - e L-—n—-——-—-—_ 4 . S S S UL
E ]% Cobble 100 | De | 207.36 | 140.12

§ i e == WD% "éé’é.a"' ——— .

: %Bedmk 0 0 ____:_]r_bm . 256 . 362 : 256 mm ......

a Min, max, mean depths are the average m:d -point values except pools, which are taken at deepest part ot pool

b Composite sample of riffles and pools within the designated reach.
¢ Active bed of a riffle.
d Height of roughness {feature above bed.
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RIVERMORPH PROFILE SUMMARY

Davis Branch
Davis Branch Referencg Reach ‘
Davis Branch Longitudinal Profile

River Name:
Reach Name:
Profile Name:

Survey Date: 08/08/2006

Survey bata

DIST CH WS BKF Pl P2 P3 P4
267 389.91 390.14

257 390.92 390.92 392.51
255 390.92 390.92 392.26
243 390.46 390.91

232.5 390.97 390.97

226 392.09 392.09

222 393.44
214 392.3  392.5

209.5 392.01 392.48

202 392.84 392.84

202 393.53 393.53

195 393.59 393.59

192 393.49 393.49

189.5 393.17 393.17

183 393.23 393.28 395.3
177 393.16 393.32

166 393.11 393.3

160 395.18
154 393.28 393.39

149 393.53 393.53

Name Type Profile Station
Davis Branch Riffie X-S Profile station 2+57Riffle XS 255
Davis Branch Pool X-S Profile station 1+83pPool XS 183

Confluence with Gourdvine Creek  Other XS 300
Measurements from Graph

Bankfull slope: 0.03256

variable Min Avg Max

S riffle 0.02828 0.05202 0.07986
S pool 0.00104 0.00109 0.00113
S run 0.00756 0.00756 0.00756
S glide 0.0166 0.0166 0.0166
P-P 33.42 38.56 43.7
Pool Tlength 12.04 21.2 29.09
Riffle length 12 14.33 18.49
Pbmax riffle 1.33 1.72 2.34
bmax pool 1.83 2.04 2.38
Dmax run 1.64 1.97 2.29
Dmax glide 1.65 1.77 1.89
Low bank ht 1.33 1.72 2.34




Length and depth measurements in feet, slopes in ft/ft,
RIVERMORPH PROFILE SUMMARY

Notes

River Name: bavis Branch

Reach Name: Davis Branch Reference Reach
Profile Name: Davis Branch tongitudinal Profile
Survey Date: 08/08/2006

DIST Note

267 Riffle

257 Riffle at XS (Dry)
255 Riffle Top (Dry)
243 Poo|

232.5 Pool Top (Dry)

226 Riffle Bottom (Dry)
222 BKF Indicator

214 Riffle Top

209.5 Pool Center

202 Riffle Bottom (Dry)
202 Riffle (Dry)

195 Riffle Top (Dry)
192 Glide (Dry)

189.5 Glide (Dry)

183 Pool at XS

177 Pool Top

166 Run Bottom

160 BKF Indicator

154 Riffle Bottom

149 Riffle Top (Dry)
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RIVERMORPH CROSS SECTION SUMMARY

bavis Branch

Davis Branch Reference Reach

Davis Branch Riffle X-S Profile Station 2+57
08/08/2006

River Name:
Reach Name:
Cross Section Name:
Survey Date:

Cross Section Data Entry

BM Elevation: 390 ft
Backsight Rod Reading: 9.48 ft
TAPE FS ELEV NOTE
27.8 5.3 394,18 FpP
26 5.65 393.83 RB
23.5 7.73 391.75
21.7 8.58 390.9 REW
19 8.56 390.92 TW
15.7 8.34 391,14 LEW
13 7.98 391.5 SB
11.5 6.97 392.51 BKF
9 5.35 394.13 LB
5 4.92 394.56 FP
0 4.51 394.97 FpP
Cross Sectional Geometry

Channel teft Right
Floodprone Elevation (ft) 394.12  -=~-- = —~ocw-
Bankfull Elevation (ft) 392.51 ----- -
Floodprone width (ft) 50 0 ---—= =
Bankfull width (ft) 12.91 = e~ e
Entrenchment Ratio 3.87  —-=== e
Mean Depth (ft) 1.2 --——- -
Maximum Depth (ft) 1.6  eeemm e
width/Depth Ratio 10.67 ——eee o
Bankfull Area (sq ft) 15.65  ---———  ————-
Wetted Perimeter (ft) 13.72 e e
Hydraulic Radius (ft) 1.14  ———-= e
Begin BKF Station 24.41 ---——-  ————-
End BKF Station 1.5  --eee e

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0.03256 0 0
Shear Stress (lb/sq ft) 2.32
Movable Particle (mm) 282.0
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RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch Reference Reach

Cross Section Name: Davis Branch Pool X-S Profile Station 1+83
Survey Date: 08/08/2006

Cross Section Data Entry

BM Elevation: 392.74 ft

Backsight Rod Reading: 10 ft

TAPE FS ELEV NOTE
29.5 6.75 395.99 RB
25 7.44 395.3 BKF
21.5 8.8 393.94 PR
18 9.28 393.46 REW
15 9.51 393.23 TwW
12 9.36 393.38 LEW
11 7.94 394.8 ON LB
8 4,89 397.85 LB

0 3.93 398.81 FP

Floodprone Elevation (ft) 397.37  -----=  ————-
Bankfull Elevation (ft) 395.3 —eeee

Floodprone width (ft) 50 0000 eemee e
Bankfull width (ft) 14.49 -—-———— o=
Entrenchment Ratio 3.4 = ————-
Mean Depth (ft) 1.46 = cmmme e
Maximum Depth (ft) 2.07 = —-——— _____
width/bepth Ratio 9.92 = ———--
Bankfull Area (sq ft) 21.16  memee e
wetted Perimeter (ft) 15.74  ————— o=
Hydraulic Radius (ft) 1.34 e e
Begin BKF Station 25 - e
End BKF Station 10.517 @ -——-———- e

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0.03256 0 0
Shear Stress (lb/sq ft) 2.72
Movable Particle (mm) 317.6
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RIVERMORPH PARTICLE SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch Reference Reach
Sampie Name: Riffle Bed Sample

Survey Date: 08/08/2006

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 0 0.00 0.00
5.7 - 8.0 1 1.67 1.67
8.0 ~ 11.3 0 0.00 1.67
11.3 - 16.0 1 1.67 3.33
16.0 - 22.6 3 5.00 8.33
22.6 - 32.0 7 11.67 20.00
32 - 45 5 8.33 28.33
45 - 64 10 16.67 45.00
64 - 90 15 25.00 70.00
80 - 128 / 11.67 81.67
128 - 180 6 10.00 91.67
180 - 256 2 3.33 95.00
256 - 362 3 5.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 160.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 28.78

D35 (mm) 52.6

D50 (mm) 69.2

D84 (mm) 140.12

D95 (mm) 256

D100 (mm) 362

Silt/Cclay (%) 0

Sand (%) 0

Gravel (%) 45

CobbTle (%) 50

Boulder (%) 5

Bedrock (%) 0

Total Particles = 60.
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RIVERMORPH PARTICLE SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch Reference Reach
Sample Name: BR Protrusion Heights

survey Date: 08/08/2006

Size (mm) TOT # ITEM % CuMm %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 0 0.00 0.00
2.0 - 4.0 0 0.00 0.00
4.0 - 5.7 0 0.00 0.00
5.7 - 8.0 0 0.00 0.00
8.0 - 11.3 0 0.00 0.00
11.3 - 16.0 0 0.00 0.00
16.0 - 22.6 0 0.00 0.00
22.6 - 32.0 0 0.00 0.00
32 - 45 0 0.00 0.00
45 - 64 0 0.00 0.00
64 - 90 15 25.00 25.00
90 - 128 0 0.00 25.00
128 - 180 30 50.00 75.00
180 - 256 15 25.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 80.64

D35 (mm) 138.4

D50 (mm) 154

D84 (mm) 207.36

D95 (mm) 240.8

D100 (mm) 256

Silt/Clay (%) 0

Sand (%) 0

Gravel (%) 0

Cobble (%) 100

Boulder (%) 0

Bedrock (%) 0

Total Particles = 60.







Ref Reach CH StabiTlity Analysis Summary Rpt.txt
RIVERMORPH BANK EROSION HARZARD INDEX (BEHI)

River Name: Davis Branch

Reach Name: Davis Branch Reference Reach
BEHI Name: Pool XS 1483

survey Date: (08/08/06

gankfull Height: 2.07 ft
Bank Height: 4.47 ft
Root Depth: 4 ft

Root Density: 95 %

Bank Angle: 47 Degrees
surface Protection: 98 %

Bank Material Adjustment: Silt/Clay 0
Bank Stratification Adjustment: None 0
Erosion Loss Curve: Yellowstone

NBS Method #7: vertical velocity Near-Bank Shear Stress Method

velocity at surface: 4.96 fps velocity at Bed: 3.5 fps
pepth: 2.07 ft Hydraulic Radius: 1.34 ft
Bankfull Slope: 0.03256 Shear Stress: 2.72 1b/sq/ft
NB Shear Stress: 0.97 1b/sg/ft Shear Ratio: (.35

BEHI Numerical Rating: 16.1

BEHI Adjective Rating: Low

NBS Numerical Rating: 0.35

NBS Adjective Rating: very Low

Total Bank Length: 974 ft

Estimated Sediment Loss: 3.23 Cu vds per Year
Estimated Sediment Loss: 4.2 Tons per Year

Page 1




Ref Reach Bank Erosion Rate Summary Rpt.txt
RIVERMORPH BEHWI SUMMARY REPORT

River Name: Davis Branch
Reach Name: Davis Branch Reference Reach

Table 1. Bank Identification Summary

Bank Name
1 Pool XS 1+83

Table 2. Predicted Annual Bank Erosion Rates

BEHI BEHI NBS
Numeric Adjective Adjective  Length LOoss Loss
Bank Rating Rating Rating ft cu yds/yr tons/yr
1 16.1 Low very Low 974 3.23 4.2
Totals 974 3.23 4.2
Total Reach Ln: 974 Total Loss (tons/yr) per ft of Reach: 0.0043

Page 1




Ref Reach Rapid Bioassessment Protocol.txt
RIVERMORPH RAPID BIOASSESSMENT PROTOCOL SUMMARY

River Name: Davjs Branch
Reach Name: Davis Branch Reference Reach

Epifaunal substrate/Avail Cover: 17

Embeddedness: 20
velocity/Depth Regime: 20
sediment Deposition: 17
channel Flow Status: 9
Channel Alteration: 18
Frequency of Riffles: 18
Bank stability (LB): 9
Bank Stability (RB): 9
Vegetative Protection (LB): 10
Vegetative Protection (RB): 10
Riparian veg. Zone wWidth (LB): 8
Riparian veg. Zone Width (RB): 8

High Gradient Stream
Rating Criteria:
0-50 Poor

51-100 Marginal
101-150 Suboptimal
151-200 optimal

score - 173
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Ref Reach visual Assessment Protocol.txt
RIVERMORPH STREAM VISUAL ASSESSMENT PROTOCOL SUMMARY

River Name: Davjs Branch
Reach Name: Dpavis Branch Reference Reach
survey bate: 08/08/06

Channel cCondition: 10
Hydrologic Alteration: 9
Riparian Zone: 10
Bank Stability: 9
water Appearance: 3
Nutrient Enrichment: 1
Barriers to Fish Movement: 10
Instream Fish Cover: 10
Pocls: 7
Invertebrate Habitat: 8
Canopy Cover: i0
Manure Presence: 1
salinity: 5
Riffle Embeddedness: 10
Macroinvertebrates: 6

warmwater Fishery

Rating Criteria:
Poor < 6.0
Fair 6.1-7.4
Good 7.5-8.9
Excellent > 9.0

overall Score (total divided by number scored) = 7.27

Suspected Cause of Observed Problems:

Nutrient loading & bank instability from uncontrolled livestock
intrusion upstream.

Recommendations:

Restore stable pattern, profile, dimension & native riparian buffers
along impaired reaches, Tivestock exclusion.
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ECOSYSTEM ENHANCEMENT PROGRAM
Restoration Plan — Davis Branch and Unnamed Tributary 1
EEP Contract # D06054-F

APPENDIX §

Project Site Design Calculations, Spreadsheets and Summary Reports



Davis Branch & Unnamed Tributary

North Carolina Rural Piedmont
Regional Curve Analysis
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7/ RIVERMorph 4.1.1 Professional - Davis Branch Stream Restoration - Iter

File . Tools ., Help,] ™|

T o e

=12] x|

s-n- Davis Branch

H | R Ratios | = Riffle | 2 Profie | PgD50 | =) Reset Sliders | @@ Extra Info

#-n- Davis Branch Reference Reack

Enr Restoration Reach - Impaired

: m - Survey Data
- Cross Sections
.~ Riffle 16+50.79 DLS

Pool %5 14+87.29 - DLS

Braided XS 18+42.50

Poal X5 13+44.83 Conf N

Pool XS 11+94.06 Conf N

Riffle XS 8+47.21

Braided XS 20+39.94

i Braided XS 21+32.05

- Riffle %5 9+89.74

- Riffle X5 23+43.21 - Rest

- Design Riffle %S

- Design Riffle XS 16+50.7:

- T.0.R-Rest - 7+81.33

- B.O.R.-Rest -23+4315
T.0.R.-E1 - 24+03.82
Sta. 26+47.86 Farm Pond
UT-1 Conf 31+60.05
B.O.R. -E1 - 36+30.27
14+00.79 - T.0.R. Geome
17+00.79 - B.0.R. Geomc
Design Pool XS
Design Pool XS 14+87.2¢

i Banks

#  Profiles

a Particles

. o Riffle XS 16+50.79 - UDB

; . BR Protrusion Heights

. Classification

Ratios

- Pfankuch

- & BEHI

Lol GVAP

_ EEP

m Designs

: Motes

&-n- Enhancement 1 Reach

w-n- Davis Branch - UT1

4| | A
#start| | 2 @& 0]

Profiles {Impaited Conditions TSS Profile 3/23/ | Pebble Counts{ Riffle %5 16+50.79 - UDB C ¥ |

Riffle %-Sections{ Design Riffle XS 16+50.79 DLS =]
— Yalley Morphology — Location and Date of Survey
Stat i v
| Valley Type |TPDE Vil ZI I ate |North Carolina _]
- Count i
[ Valley Slope (ft/ft) j0.07 @ | County |Union |

| Latitude |35.08722

I Drainage Area (sq mi) IE’I.1 823

| Longitude |80.32467

| Date |07/17/2007

tei =]

— Stream Classification

E 4/1

Entrenchment
Ratio Adjustment , , .J p

Width to Depth
Ratio Adjustment , .J A

[~ Ovenide Calculated Classification
[¥ This Reach has bedrock control

— Bankfull Channel Data (Riffle Cross Section)
= Single Thread

" Multiple Channels

Width [ft) E

Mean Depth (ft) jo.g3

=

| Maximum Depth (ft) |‘1 2

| Flood-Prone Width [ft) 112.02

| Channel Materials D50 [mm) |17.65

“Water Surface Slope [ft/ft] |0.0132
Sinuosty 129 |
Discharage [cfs) 248
Velocity (fps) 313

Cross Sectional Area (sqft] |7.92

E

Entrenchment Ratio 12.45

Width to Depth Ratio [10.23
[~ This Reach is a Reference Reach

4 J O] Inbox - Micrasoft Outlook | (.7 Excel Files

| 2 riverMorph 4.1.1 Profe. .

Resistance Equation Calculator i |
Manning lChezyl Darcy-Weisbachl Ui | Pipes |

, Manning ﬁoughness Coefficient [n)

Stream Type n I Jarrett's Eq.n | Knnwnngl 4|

Enter a known or book value of Manning's n.

| Manning's n:

| 0.0481

| Cross Sectional Area [sq ft) | 7.92
| Wetted Perimeter (ft) | 957
I Hydraulic Slope (ft/ft) | 0.0132
I Welocity (fps) | 313
| Discharge (cfs): | 24.79

Upper Davis Branch Mainstem

Priority Level I/ll Design

Rosgen Stream Classification

EECELY Lot



Worksheet 5-3.

Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream:  Davis Branch Mainstem Restoration Reach - Design Conditions
Basin: Lower Yadkin - Pee Dee |  Drainage Area: 116.67 acres 0.1823 mi®
Location: Davis Branch - Staton Property near Marshville, North Carolina
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments (Lat./Long.): 35.08722 Lat / 80.32467 Long Date: 07/17/07
Observers: Hebert, Knotts, Hines, Peffer Valley Type: VIII
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 9 ft
Bankfull DEPTH (dbkf)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dpg = A 7/ W), 0.88 ft
Bankfull X-Section AREA (Ay)
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section. 7.92 2
Width/Depth Ratio (W, / dii)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 10.23 |it/ft
Maximum DEPTH (dp)
Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1.2 ft
WIDTH of Flood-Prone Area (Wy,,)
Twice maximum DEPTH, or (2 X dyw) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 112.02 |t
Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wi, / W)
(riffle section). 12.45 ft/ft
Channel Materials (Particle Size Index ) D,
The Ds, particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg
elevations. 17.65 mm
Water Surface SLOPE (S)
Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient
ki j
at bankfull stage 0.0132 |t
Channel SINUOSITY (k)
Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S). 1.29
Stream E 41 (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2005).

Stream: Davis Branch Restoration Reach - Design Location: Davis Branch - Staton Property
Observers: Hebhert, Hines & Knotts Date: 06/05/2008 Valley Type VIII Stream Type: E 4/1
: ! River Reach Summary Data

{Mean Ritfle Depth (dbkr) 0.88 Eft Flllfle Wldlh {kaf) E 9 ft Hiffle Area (Ayg) :r
g |[oarPooDep Gu) | T 1 [ooWien ) 1 10Tt e Nealhu |10
é ig":;?jp ool Depihiiean Aife 1.14 dwp/ Guwe [P0l Width/Riffle Width 1.1 mz‘:”/ Pool Area / Riffie Area 126
g .Max erfle Deplh( gnl)k!) ! 12 ‘ §lt .. |Max Pool Deplh {dml,k, ) Ell lMax Hrflle Deplh/Mean Flrlfle Depth 1 ‘!36
g f Max Pool Depth.fMean erfle Depth - i 2 27 [ - iPoanl Bar Slope ~ ~-°
6 Slreamflow Estrmaied Mean Velocrty at Bankfull Stag.c‘a.(ubk,) 3 13 [ﬂ/s ]Eslrmatron Melhod e § Mannrngs Eq ~]
_‘ Slreamflow Estzmated Drscharge at Bankfull Slage (Qbk,) ] 24 B cf IDrarnage Area ' § O 1823 Emlz-_!_

1| Meander Leng!h (L ) 7776 | 49.94 5 102 f “IMeander Lenglh Ratio (meWukr) | 8, 64 5 55 11 31!
f Ef Radius of Curvature (Flc) 197 | 10.65 5 35 Efr Radius of Curvature/Flrlferdth (Hc,’ka,) § 2. 19 1 18 3___}
& ; Belt Wrdth (Wb") 50 50 ! 50 :ﬂ !Meander Wldth Flatro (Wb.,/ka;) i 5,56 : 5_56 l 5.56
{2 Ilndwrdual Pool Length 3.9 | 17.1 5368 fl Pool Lenglh/erfEe Width 2661 1.90 4,09 |
£ mpae— o e
15 :l Poci to Pool Spacrng i 485 | 24.9 781 nft |Pool lo Pooi Spacrng/Hrffle Wrdth 539277 8.68 l
| | P 213§ 77 | 45 2 Fiffie LengthAifile Width £2371086]5.02]

1 Valley S%ope‘(VS.) E ) 00170 .Eft/‘ll |Average W.ater Surface Slope (S} : 0..0132 ifl/ft [Smuosrty (VS!S} ' §129 :
_Slream Leagth (SL) BT S |Valley Leng';t.hl (VL) _ ”"1'397 irr [s|nuos.ry (suvr_) 1,29
Low Bank Hergh.l - Sl&fi 12 ff Max erlle start “T“é“n Bank Herght Ratio (BHR} Slél‘ﬂ‘ " 10 :
(LBH) end! 1.2 it Depth end! 1.2 {ft (LBH/Max Riffle Depth) end] 1.0
. . : da imensioniess Siope Hatio: ':
1@ Flalfle Sope ( rrf) 0. 0399 0.0227 0 0762 =ft,fft lFlrllle SEope/Average Water Surface Siope (S,,fi S) i 3 02 1 72 5 77
E ]RunSope (s,un) — i T ;nm Aun sroperAverage Water Surface Siope( m,,/S) g ; :
g ]Pool Slope (Sp) E 0 0010 0 0003 ' 0'.0.0.2'7 Ellfil. Pool SIope/Average Water Surlace Slope (S /S) T m
|2 ]Gnde Slope () | "~ ltm |Glide Siope/Average Water Surface Siope (5/8) | 1 1]

]Flrlfle Dep:h ( m) Riffte Deplh/Mean H:llle Depth (d,,l/ dbkg) 11.361 1.36

I
i

{Bun Depth (dw,,) H

[Pool Depth ) 2.27] 227 | 227

[Glide Depth (dg)

{ s S:Ib’CIay { o : :
{8 %Sand i 1) ! ] :
1| S— o - =t —
| %{3 i 100 H H i
| = ravel - —— . —
{ 2 |[o cobble | 0 | | . :
1B 1% Boulder ! 0 i i . ] l;
Ul %, Bedrock i 0 L l_Dm 64 i ! 266 {mm |

a Min, max, mean deplhs are the average mrd po nt values excepl pools whrch are taken at cleepest part ol pno!
b Composite sample of riffles and pools within the designated reach.

¢ Active bed of a riffle.

d Height of roughness feature above bed.

Copyright © 2006 Wildland Hydrology WARSSS page 5-31
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Design Riffle XS ~ M3 Rest Reach.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Design Riffle X5

Survey bDate: 05/01/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 466.41

20.5 0 466 BKF
22.9 0 464.8 W
27.1 4] 464.8

29.5 0 466 RB
50 0 466.41

Channe]l Left Right
Floodprone Elevation (ft) 467.2 467.2 467 .2
Bankfull Elevation (ft) 466 466 466
Floodprone width (ft) 50 —--== eeees
Bankfull width (ft) 9 4.5 4.5
Entrenchment Ratio 5.%6  ---—  —=——-
Mean Depth (ft) 0.88 0.88 0.88
Maximum Depth (ft) 1.2 1.2 1.2
width/Depth Ratio 10.23 5.11 5.11
Bankfull Area (sq ft) 7.92 3.96 3.96
wetted perimeter (ft) 9.57 5.98 5.98
Hydraulic Radius (ft) 0.83 0.66 0.66
Begin BKF Station 20.5 20.5 25
End BKF Station 29.5 25 29.5

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0.0132 0 0

Shear Stress (Ib/sq ft) 0.68

Movable Particle (mm) 114.9
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Design Riffle XS 16+50.79 DLS & TSS.ixt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Design Riffle XS 16+50.79 DLS
Survey Date: 05/01/2008

Cross Section bata Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 471.87

21.48 0 470.12

45.41 0 467 .87 FP
59.38 0 466,82

79.88 0 466.41 BKF
82.28 0 465.21 TW
86.48 0 465.21

88,88 0 466.41 RB
109.38 0 466.82

124.32 0 466.81

150.79 0 466.42 Fp
199.57 0 472 .17

Channel Left Right
Floodprone Elevation (ft) 467.61 467 .61 467.61
BankTull Elevation (ft) 466.41 466.41 466.41
Floodprone width (ft) 112.02 ---—= e
Bankfull width (ft) 9 4.5 4.5
Entrenchment Ratio 12.45 e e
Mean Depth (ft) 0.88 0.88 0.88
Maximum Deﬁth (ft) 1.2 1.2 1.2
width/Depth Ratio 10.23 5.11 5.11
Bankfull Area (sq ft) 7.92 3.96 3.96
wetted Perimeter (ft) 9.57 5.98 5.98
Hydraulic Radius (ft) .83 (.66 0.66
Begin BKF Station 79.88 79.88 84.38
End BKF Station 88.88 84.38 88.88

Entrainment Formula: Rosgen Modified Shields curve

Channel Left side Right Side
Slope 0.0132 0 0
shear stress (Ib/sqg ft) 0.68
Movable Particle (mm) 114.9

Page 1



(1) eduejsiq |ejuozLIOH

0s¢ 0O¥Z O0EC 022 0L 00OZ O06L 08L OLL 091 0OSL Okl ODEL OZL OLL 0OL 06 08 OfL 09 0 O OE OZ 0L O

Locve b bl e B b v b B b b L g

poc b b brene b b e

' ' ' ' 1 ] P ' '

i ] i
V ' f i ' '
' ' i ' ' '
i ' ' ' [ i
' ' ' i ' '
' ' i 1 ' '
i ' ' '

P
[
'
'
[
'
..... b et ket bt S o S T T S R L T T R T
¥
"
'
'
v
v
i

L1 ____________::_:__ -

f———1

870 -6Z'28+F 1 8K 100d %/ Slulog a3eung Jajen d si0jed|pul [Inpjued ¢

S7A - 6T°/8+¥L SX lood ubiseg

514
-BT 18+F 1 X 1004 ublsaq O

(4) uoneas|3



Design Pool XS 14+87.29 - DLS.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Restoration Reach - Impaired
Cross Section Name: Design Pool XS 14+487.29 - DLS
survey Date: 05/16/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 fr

TAPE FS ELEV NOTE
0 0 473.29

30.63 0 471.69

62.53 0 469,09

78 0 469.21

114.07 0 469.05

134.07 0 468.65 BKF
138.07 0 466.65 TwW
144,607 0 468.65 RB
164.07 0 469.05

167.5 0 469.64

193.36 0 473.27

231.29 0 476.08

_ Channel Left Right
Floodprone Elevation (ft) 470.65 470.65 470.65
Bankfuill Elevation (ft) 468.65 468.65 468.65
Floodprone width {ft) 131.31 - —eee
Rankfull width (ft) 10 5 5
Entrenchment Ratio 13.13 - e
Mean Depth (ft) 1 1.17 0.83
Maximum Depth (ft) 2 2 1.67
width/Depth Ratio 10 4,27 6.02
Bankfull Area (sq ft) 10 5.83 4.17
wetted Perimeter (ft) 10.8 7.19 6.94
Hydraulic Radius (ft) 0.93 0.81 0.6
Begin BKF Station 134.07 134.07 139.07
End BKF Station 144,07 139.07 144,07

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right Side
Siope 0.0132 0 0
shear stress (ib/sq ft) 0.77
Movable Particle {(mm) 125.0
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Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Type

Stream:  Davis Branch Enhancement | Reach - Design
Basin: Lower Yadkin - Pee Dee Drainage Area: 214.5 acres 0.3352 mi’
Location: Eddie Staton Property
Twp.&Rge: ; Sec.&Qtr.: ;
Cross-Section Monuments (Lat./Long.):  35.09144 Lat / 80.32847 Long Date: 05/02/08
Designers: Hebert, Hines & Knotts Valley Type: VIII
Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 10 ft
Bankfull DEPTH (dbkf)
Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dyg = A / W) 1.15 ft
Bankfull X-Section AREA (Ayy)
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle
section, 11.52 |[ft?
Width/Depth Ratio (W, / dyy)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 8.7 ft/ft
Maximum DEPTH (d,,i)
Maximum depth of the bankfull channel cross-section, or distance between the bankiull
stage and Thalweg elevations, in a riffle section. 1.6 ft
WIDTH of Flood-Prone Area (Wy,,)
Twice maximum DEPTH, or (2 x dyyg) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 144.67 |ft
Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wiga/ W)
(riffle section). 14.47 |ft/ft
Channel Materials (Particle Size Index ) D;,
The Dy particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg elevations.
154  [mm
Water Surface SLOPE (S)
Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel
widths in length, with the "riffle-to-riffle" water surface slope representing the gradient at
bankfull stage. 0.0216 |t
Channel SINUOSITY (k)
Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S). 1.06
Stream E 3/1b (See Figure 2-14)

Copyright © 2006 Wildland Hydrology
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Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Silvey, 2005).

Stream: Davis Branch Enhancement 1 Reach - Design Location: Eddie Staton Property
Observers: Hebert, Hines & Knotis Date: 05/02/08 Valiey Type: VI Stream Type: E 3/1b
: River Reach Summary Data ]

m [Mean Rilfle Depth di,k,} i 1.15 ift [Riffie Width (W) 10 ift  |Riffle Area (Ay) 152 i |
N e B R R e o T2 o=
é ‘[";12;; Pool Depfhiiean i 1,0957 [ Guuy/ s |Po0I Widith/Riffle Widith 1.2 "‘xz:"/ Pool Area / Riffie Area 1.31 :‘:“'P’A:
g | Max Phﬂle Depth {dmhkf) i 16 iﬂ B IMax .F’c;v.ol Depth td.r;bk.lp). . f 19 it o Max leﬂe Depth/Mean Raﬂle Depth T @
gl Max Pool Deplh.’Mean R.fﬂe Depzh - Point Bar Slope B ; ‘ 0
5 Sireamﬁow Esil-r-ngtgd Mean Veiocny at Bankfull Stage (me) i 3 71“;313 Estlmahcn Method E Manmng s Eq

...... a5 45 5 - Dramage — :

f Meander Length (L) | i : Meander Length Ratio (Lm/Wt,k,) !
] g éﬂadlus of Curv:l';re (Fic) I E i ift. Had;us oi Cu;vature/lefle W:dth (F%c/W,,kf) 11
| & lloet wiom (Wb,.) S S R PR ¥ MeanderWldth Ratso (wb[,/whk,) R
g ?lndmduau Poci Length T 6 20 I Pool E_engthf‘Fifffe Width
: g Ir Pool o Pool Spac;ng T '685 i ;fIO 5 88 . ft o Pool fo Poo! Spamng/leer W;d!h T
] 'deie Length T 1 4 | 2 | 57 leflmﬂe Widh
MWEW& T Aﬁérééé..;rﬁéter Surﬂace.SIope (S) T 0 0;1;-"'- :
Skeam Length (SL} W = 1; e Va,”ey Lengm (VL) T S
Low Bank Height - start 1W Ma*..ﬂ.i;fié' T Slarﬁh_l_ﬁ__ﬂ Bank- Helght Ratlo (BHR} stari 1
{LBH) end] 1.6 it Depth end! 1.6 ift {LBH/Max Riffle Depth) endl 1

Slepe M i ,
lefle St ope (Sm) 0.0504 : 0.0093 0.0549 nm Hlffie Slope.’Average Waler Sun‘ace Slope (s,ﬁ/ S) i 2 33 0. 45 2 54 ]
[Fun Slope( ,un) § o oo ooo o oo ;

00 000 002
I B :

Channel Prcﬁle

' Fﬂﬂle Depth { m)

Pool Depth (dp) 5 1.9

GE|de Depth (dg)

19 it lPooi Deptthean Riffe Depth (d fdbk,) ' 1 65 165. 155
T Jaiides Depth.fMean “Riffle Depth T

l% SlEt/Clay
1.2 %Sand
E e T ———————
| &|:cve R S S i i
2] % Cobble 100 N § i
| & % Boulder 0 i ! B 8
: % Bedrock ; 0 | o 0w ! 256 362 P256  {mm |

a Mn max, mean depihs are the average mld pogntva!ues excepl poois whlch are taken at deepest pan ofpoo!
b Composite sample of riffles and poois within the designated reach.

¢ Active bed of a riffle.

d Heighl of roughness feature above bed.
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Design Pool XS - E1 Reach 05-19-08.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch
Reach Name: Enhancement 1 Reach
Cross Section Name: Design Pool XS
Survey Date: 02/11/2008
Cross Section Data Entry
BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE s ELEV NOTE
0 0 446.38
19 0 446 BKF
22 0 444
25 0 443.5 TwW
28 0 444
31 0 446 RB
50 0 446.38 FP
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 448.5 448.5 448.5
Bankfull glevation (ft) 446 446 446
Floodprone width (ft) 50 ————— e
Bankfull width (fu) 12 6 6
Entrenchment Ratio 4,17 —==-= ——me-
Mean Depth (ft) 1.63 1.63 1.63
Maximum Deﬁth (fo) 2.5 2.5 2.5
width/Depth Ratio 7.36 3.68 3.68
Bankfull Area (sq ft) 19.5 9.75 9.75
wetted Perimeter (ft) 13.29 9.15 9.15
Hydraulic Radius (ft) 1.47 1.07 1.07
Begin BKF Station 19 19 25
End BKF Station 31 25 31

Entrainment Formula: Rosgen Modified shields Curve

Slope
Shear stress (lb/sq ft)
Movable Particle (mm)

Channe
0.0213
1.95
Z248.8

Left sSide

0

page 1

Right Side
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Design Riffle XS 24+03.75 TOR summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Design Riffle X5 24+03.75 T.O.R.
Survey Date: 02/15/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 459.88

6.41 0 458.63

15.42 0 456.81

26.48 0 455.52

36.79 0 454.6

46.2 0 454,19

59.27 0 452.96 FP
79.27 0 452.57 BKF
82.07 0 450.97 TW
86.47 0 450.97

89.27 0 452.57 RB
109.27 0 452.96 FP
142.63 0 453.85 Fp
252.52 0 471.84

Channel Left Right
Floodprone Elevation (ft)} 454.17 454,17 454 .17
Bankfull elevation (ft) 452.57 452.57 452.57
Floodprone width (ft) 98.17 = ———-m e
Bankfull width {ft) 10 5 5
Entrenchment Ratio 9.82  eeeee e
Mean Depth (ft) L.15 1.15 1.15
Maximum Depth (ft) 1.6 1.6 1.6
width/Depth Ratio 8.7 4.35 4.35
Bankfull Area (sq ft) 11.52 5.76 5.76
wetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 0.82
Begin BKF Station 79.27 79.27 84,27
End BKF Station 89.27 84.27 89.27

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right side
Stope 0.02171 0 0

shear Stress (Ib/sq ft) 1.44

Movable Particlie (mm) 198.4
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PDesign Pool XS 26+16.08.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch
Reach Name: Enhance 1 Reach - Impaired
Cross Section Name: Design Pool XS 26+16.08
survey Date: 02/11/2008
Cross Section Data Entry
BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE FS ELEV NOTE
0 0 448.01
11.76 0 446.6
37.47 0 446,46 FP
56.47 0 446.08 BKF
59.87 0 444 .38
62.47 0 444 .21 W
65.07 0 444 38
68.47 ¢ 446.08 RB
87 .47 0 446.46 FP
88.94 0 446,85
96.01 ¢ 448 .17
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 447.95 447.95 ~e---
Bankfull Elevation (ft) 446,08 446.08  -----
Eloodprone width (ft) 94.33 -e-mem e
Bankfull width (ft) 12 22.31 e
Entrenchment Ratio 7.86 --—-—- e
Mean Depth (ft) 1.26 1.26 -----
Maximum Depth (ft) 1.87 1.87 e
width/Depth Ratio 9.52 1i7.71. -----
Bankfull Area (sq ft) 15.06 15.06 -—----
wetted Perimeter (ft) 12.81 12.81  —eee-
Hydraulic Radius (ft) 1.18 1,18  -——--
Begin BKF Station 56.47 56.47 --—-—--
End BKF $tation 68.47 68.47 eee--

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right side

slope 0.02146 0 0
Shear stress (1b/sq ft) 1.58
Movable Particle (mm) 212.8
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Design Pool XS 30+53.58.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Design Pool XS 30+53.38
survey Date: 02/18/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 447 .65

21.19 0 438.77

48.45 0 438.15

79.04 0 438.47 Fp
98.04 0 438.09 BKF
101.04 0 436.09

104.04 0 435.59 W
107.04 0 436.09

110.04 0 438.09 RB
129.04 0 438.47

139.74 0 438.78

150.06 0 442,34

159.7 0 444 .62

167.93 0 445.68

185.18 ] 448.51

Channel Left Right
Floodprone £levation {(ft) 440.59 440.59 440.59
Bankfull Elevation (ft) 438.09 438.09 438.09
Floodprone width (ft) 128.14 -————— -
Bankfull width (ft) 12 1 11
Entrenchment Ratio 10.68 —eeww e
Mean Depth (ft) 1.63 0.33 1.74
Maximum Depth {ft) 2.5 0.67 2.5
width/Depth Ratio 7.36 3.03 6.32
Bankfull Area (sg ft) 19.5 0.33 19.17
Wetted Perimeter (ft) 13.29 1.87 12.76
Hydraulic Radius (ft) 1.47 0.18 1.5
Begin BKF Station 28.04 98.04 99.04
End BKF Station 110.04 99.04 110.04

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right Side
Slope 0.02171 o 0
Shear Stress (lb/sqg ft) 1.99
Movable Particle (mm) 252.3
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Design Pool XS 33+49.25 DLS.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Design Pool XS 33+449.25
Survey Date: 02/13/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 436.35

28.69 0 434 .36

66.05 0 432.5

96.93 0 431.99 Fp
116.93 0 431.59 BKF
120.33 0 429.89

122.93 0 429.69 TW
125.53 0 429,89

128.93 0 431.59 RB
130.53 0 432.44 FP
133.93 0 432.85 FP
138.33 0 433.26 FP
166.62 0 439,87

173.68 0 442,39

185.69 0 445.26

190.47 0 446.8

211.3 0 448,63

251.19 0 453.93

Channe] Left Right
Floodprone Elevation (ft) 433.49 433.49 433.49
Bankfull Elevation (ft) 431.59 431.59 431.59
Floodprone Width (ft) 93.15 == eee—-
Bankfull width (ft) 12 5.34 6.66
Entrenchment Ratio .76 —=—== -
Mean Depth (ft) 1.26 1.19 1.32
Maximum Depth (ft) 1.9 1.85 1.9
width/pepth Ratio 9.52 4.49 5.05
Bankfull area (sq ft) 15.14 6.33 8.81
Wetted Perimeter (ft) 12.82 7.6 8.92
Hydraulic Radius {ft) 1.18 0.83 0.99
Begin BKF Station 116.93 116.93 122,27
End BKF Station 128.93 122.27 128.93

Entrainment Formula: Rosgen Modified shields cCurve

Channe]l Left side Right Side
Stope 0.0213 0 0
Shear stress (Ib/sq ft) 1.57
mMovable Particle (mm) 211.7
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Design Pool XS 34+80.74.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach
Cross Section Name: Design Pool XS 34+80.74
Survey bate: 02/18/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 442 .19

40.19 438.63

58.23 435.79

85.33 433.11

105.37 432.56

134.97 429.2 FpP
153.97 428.82 BKF
156.97 426.82

159.97 426.32 TW
162.97 426.82

165.97 428.82 RB
184 .97 429.2 FP
222.9 434,97

234.52 435.28

258.73 436.23

299.61 438.11

299.61 438.11

Channel Left Right
Floodprone Elevation (ft) 431.32 431.32 431.32
Bankfull Elevation (ft) 428.82 428.82 428.82
Floodprone width (ft) 82.61 = —-m-- e
Bankfull width (ft) 12 6.7 5.3
Entrenchment Ratio 6.88  ----- --——-
Mean Depth (ft) 1.63 1.71 1.52
Maximum Depth (ft) 2.5 2.5 2.38
width/bDepth Ratio 7.36 3.92 3.49
Bankfull Area (sg ft) 19.5 11.46 8.04
wetted Perimeter (ft) 13.29 g.74 8.32
Hydraulic Radius (ft) 1.47 1.18 0.97
Begin BKF Station 153.97 153.97 160.67
£nd BKF Station 165.97 160.67 165.97

Entrainment Formula: Rosgen Modified shields Curve

Channel teft side Right side
Slope 0.0213 0 0

Shear stress (Ib/sq ft) 1.95

Movable Particle {mm) 248.8
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Design Riffle XS 23+43.21.txt ‘
RIVERMORPH CROSS SECTION SUMMARY :

River Name: Davis Branch

Reach Name: Enhance 1 Reach - Impaired
Cross Section Name: Design Riffle XS 23+43.21
Survey Date: 02/15/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 460.68 LT
59.84 0 454 .44 FpP
70.84 0 453,86 BKF
82.64 0 452.26

87.04 0 452.26

89.84 0 453.86 RB
109.84 0 454,25 Ep
118.89 0 454,26 FP
238.89 0 471.84 BM 3357

Channel Left Right
Floodprone Elevation (ft) 455.46 455.46 455.46
Bankfull Elevation (ft) 453.86 453.86 453.86
Floodprone width (ft) 77,02 e e
BankTull width (ft) 10 5 5
Entrenchment Ratio 7.7 e —eeee
Mean Depth (ft) 1.15 1.15 1.15
Maximum Depth (ft) 1.6 1.6 1.6
width/Depth Ratio 8.7 4.35 4.35
Bankfull area (sq ft) 11.52 5.76 5.76
wWetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 0.82
Begin BKF station 79.84 79.84 84 .84
End BKF Station 89.84 84.84 89.84

Entrainment Formula: Rosgen Modified shields curve

Channel teft Side Right Side
S1ope 0.02146 0 0

Shear Stress (1b/sqg ft) 1.42

Movable pParticle (mm) 196.7
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Design Riffle XS 24+490.05 Summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

rReach Name: Enhancement 1 Reach

Cross Section Name: Design Riffle XS 24+90.05
Survey Date: 02/08/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 458.65

14.43 0 454,91

39.19 0 451.75

51.4 0 451.21

71.4 0 450.82 BKF
74.2 0 449,22

78.6 0 449 22 W
81.4 0 450.82 RB
101.4 0 451.21

122.14 0 451.57

145.1 0 453.57

162.21 0 453.25

207.45 0 453.98

254.94 0 454.8

Channel Left Right
Floodprone Elevation (ft) 452.42 452,42 452.42
Bankfull Elevation (ft) 450,82 450.82 450.82
Floodprone wWidth (ft) 97.96 @ ----- e
Bankfull width (ft) 10 5 5
Entrenchment Ratio 9.8  eeeee e
Mean Depth (ft) 1.15 1.15 1.15
Max Fmum Deﬁth (oo 1.6 1.6 1.6
width/bepth RrRatio 8.7 4.35 4.35
Bankfull Area (sg ft) 11.52 5.76 5.76
wetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 0.82
Begin BKF Station 71.4 71.4 76.4
End BKF Station 81.4 76.4 81.4

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right Side
Slope 0.02171 0 0
Shear stress (lb/sg ft) 1.44
Movable Particle (mm) 198.4
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Design Riffle XS 27+19.30 Summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Designh Riffle XS 27+19.30
Survey Date: 02/12/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 448 .48 MT
26.27 0 446,35 LT
49.89 0 445,52 FP
69.88 0 445.12 BKF
72.68 0 443,52

77.08 0 443,52 TW
79.88 0 445,12 RB
99.88 0 445 .52 FP
119.87 0 447 .66 LT
131.47 0 450.64 MT
168.48 0 456.55 MT

Channe]l Left Right
Floodprone Elevation (ft) 446.72 446,72 446.72
Bankfull Elevation (ft) 445,12 445,12 445.12
Floodprone width (ft) 89.38 @ - e
Rankfull width (ft) 10 5 5
Entrenchment Ratio 8.94 - ————-
Mean Depth (ft) 1.15 1.15 1.15
Maximum Depth (ft) 1.6 1.6 1.6
width/Pepth Ratio 8.7 4.35 4.35
Bankfull Area (sg ft) 11.52 5.76 5.76
Wetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 (.82
Begin BKF Station 69.88 69,88 74 .88
End BKF Station 79.88 74.88 79.88

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right Side
Slope 0.02171 0 0]
Shear stress (1b/sqg ft) 1.44
Movable Particle (mm) 198.4
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Design Riffle X3 28+14.40 Summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Design Riffle XS 28+14.40
Survey bate: 02/15/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 457.49

14.79 0 455.6

40.53 0 451.82

64.73 0 447 .01

81.97 0 443 .31

104.92 0 442 .93 FP
124.92 0 442 .54 BKF
127.72 0 440,94

132.12 0 440.94

134.92 0 442 .54 RB
138.75 0 442 .66

145.34 0 443.56

169.52 0 447 .76

186.41 0 452.42

209.01 0 457.38

Channel Left Right
Floodprone Elevation {(ft) 444.14 444 .14 444 .14
Bankfull glevation (ft) 442,54 442 .54 442 .54
Floodprone width (ft) 70.58 - e
Bankfull width (ft) 10 5 5
Entrenchment Ratio 7.06  ---—= -
Mean Depth (ft) 1.15 1.15 1.15
Maximum Depth (ft) 1.6 1.6 1.6
width/Depth Ratio 8.7 4.35 4.35
Bankfull Area (sq ft) 11.52 5.76 5.76
wetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 0.82
Begin BKF Station 124.92 124.92 129.92
End BKF Station 134.92 129.92 134.92

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right Side

Slope 0.02171 0 0
Shear Stress {(Ib/sq ft) 1.44
Movable Particie (mm) 198.4
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RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Design Riffle XS 31+18.14
Survey Date: 02/15/2008

Cross Section bata Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 454 .41

4.14 0 453.28

21.49 0 447 .65

42 .68 0 438.77

54,72 0 437.44

74.01 0 437.62

86.43 0 436.92 FP
99.84 0 436.88 FP
119.84 0 436.49 BKF
122.64 0 434.89

127.04 0 434 .89

129.84 0 436.49 RB
149.84 0 436.88 FP
172.49 0 436.88

195.58 0 438.55

215.2 0 438.74

Channel Left Right
Floodprone Elevation (ft) 438.09 438.09 438.09
Bankfull Elevation (ft) 436.49 436.49 436.49
Floodprone width (ft) 140.38  -=--- e
Bankfull width (ft) 10 7.61 2.39
Entrenchment Ratio 14.04 - ————-
Mean Depth (ft) 1.15 1.3 0.68
Maximum Depth (ft) 1.6 1.6 1.37
width/bDepth Ratio 8.7 5.85 3.51
Bankfull Area (sq ft) 11.52 9.89 1.63
Wetted Perimeter (ft) 10.85 9.46 4.12
Hydraulic Radius (ft) 1.06 1.04 0.4
Begin BKF Station 119.84 119.84 127.45
End BKF Station 129.84 127.45 129.84

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Slope 0.02171 0 0

Shear Stress (lb/sq ft) 1.44

Movable Particle (mm) 198.4



Design Riffle XS 29+46.39 summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: pavis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Design Riffle XS 29+46.39
Survey Date: 02/18/2008

Cross Section Data Entry

BM Elevation: 0 ft
Backsight Rod Reading: 0 ft
TAPE FS ELEV NOTE
0 0 463.23
25.11 0 459,11
53.15 0 455.3
55.03 0 453,94
60.25 0 452.23
61.94 0 451.88
73.64 0 446.81
97 0 442 .27
119.85 0 440.6
155.67 0 440.56 FP
167.75 0 440.5 BKF
170.55 0 438.9
174,95 0 438.9
177.75 0 440.5 RB
197.75 0 440.9 Fp
216.41 0 443.85
222.65 0 445,12
234.79 0 448.05
258.22 0 452.31
Cross Sectional Geometry

Channel Left Right
Floodprone Elevation (ft) 442.1 442.1 442.1
Bankfull Elevation (ft) 440.5 440.5 440.5
Floodprone width (ft) 106.01  ----- e
gankfull width (ft) 10 5 5
Entrenchment Ratio we  --—--
Mean Depth (ft) 1.15 1.15 1.15
Maximum DeEth (fo) 1.6 1.6 1.6
width/pepth Ratio 8.7 4.35 4.35
Bankfull Area (sq ft) 11.52 5.76 5.76
wWetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 (.82
Begin BKF Station 167.75 167.75 172.75
End BKF Station 177.75 172.75 177.75

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right Side
Slope 0.02171 0 0
Shear stress (1b/sqg ft) 1.44
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Design Riffle XS 29+46.39 Summary Rpt.tXt
Movable Particle (mm) 198.4
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Design Riffle XS 32+45.24 DLS Summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: fnhancement 1 Reach

Cross Section Name: Design Riffle XS 32+45.24
survey Date: 02/18/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 445,68

60.92 441.72

64.47 441,22

96.94 4345 Fp
168.17 434.32 FP
173.57 434.26 LB
176.37 432.66 TW
180.77 432.66

183.57 434.26 BKF
203.57 434 .66 FP
237.14 435.94

253.5 436.74

257.26 436.82

277.06 438.37

Channe]l Left Right
Floodprone Elevation (ft) 435.86 435.86 435.86
gankfull elevation (ft) 434 .26 434.26 434,26
Floodprone width (ft) 144 .67  eewee o—me-
Bankfull width (ft) 10 5 5
Entrenchment Ratio 14 .47 --——= -
Mean Depth (ft) 1.15 1.15 1.15
Maximum Depth (ft) 1.6 1.6 1.6
width/pepth Ratio 8.7 4.35 4.35
Bankfull Area (sq 1) 11.52 5.76 5.76
wetted Perimeter (ft) 10.85 7.02 7.02
Hydraulic Radius (ft) 1.06 0.82 0.82
Begin BKF Station 173.57 173.57 178.57
End BKF Station 183.57 178.57 183.57

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right Side
Slope 0.02171 0 0

Shear Stress (lb/sqg ft) 1.44

Movable pParticle {(mm) 198.4
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Design Riffle XS 32472.43 summary Rpt.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Enhancement 1 Reach

Cross Section Name: Design Riffle XS 32+72.43
Survey Date: 02/12/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 441.72

3.55 0 441.23

36.02 0 433.89

64.78 0 433.67

102.98 0 433.85

122.98 0 433.67 BKF
125.78 0 432.07 TW
130.18 0] 432.07

132.98 0 433.67 RB
152.98 0 434.21

182.07 0 437.01

Channel Left Right
Floodprone Elevation (ft) 435.27 435.27 435.27
Bankfull Elevation (ft) 433,67 433.67 433.67
Floodprone width (ft) 134.08 --——--  —=ee-
Bankfull width (ft) 10 5 5
Entrenchment Ratio 13,41 e e
mean Depth (ft) 1.15 1.15 1.15
Maximum Depth (ft) 1.6 1.6 1.6
width/Depth Ratio 8.7 4.35 4,35
Bankfull area (sq ft) 11.52 5.76 5.76
wetted Perimeter {(ft) 10.85 7.02 7.02
Hydraulic Radius {ftr) 1.06 0.82 .82
Begin BKF Station 122.98 122.98 127.98
End BKF Station 132.98 127.98 132.98

Entrainment Formula: Rosgen Modified shields Curve

Channel teft Side Right side
Slope 0.02171 0 0

Shear stress (Ib/sq ft) 1.44

Movable Particle (mm) 198.4
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| Wetted Perimeter () | 6.73
| Hydraulic Slope [ft/ft) | 0.0201
| Velocity (fps): | 333
| Discharge [cfs) | 880
U Relen) 2/3 8”2
n
Davis Branch - Unnamed Tributary 1
Priority Level | - Restoration Reach
Rosgen Stream Classification - Design
« [ +]
@jstartl J JeépQ ” J O] Inbox - Microsoft Outlook | |2} Classification ” RIVERMorph 4.1.1 Pro.. 1 UT1 Restoration Reach ... I ’[gjgn_)%@@@a 2:41 PM




Worksheet 5-3. Field form for Level Il stream classification (Rosgen, 1996; Rosgen and Silvey, 2005).

Stream: _Davis Branch - UT1 Restoration Reach - Design

Basin: Yadkin - Pee Dee Drainage Area: 46.144 acres 0.0721 mi®
Location: Eddie Staton Property

Twp.&Rge: ; Sec.&Qtr.: ;

Cross-Section Monuments (Lat./Long.): 35.09125 Lat / 80.3265 Long Date: 07/17/07
Observers: Hebert, Hines & Knotts Valley Type: Il

Bankfull WIDTH (W)
WIDTH of the stream channel at bankfull stage elevation, in a riffle section. 6.2 ft

Bankfull DEPTH (dy)

Mean DEPTH of the stream channel cross-section, at bankfull stage elevation, in a
riffle section (dyx = A 7 W) 0.72 ft

Bankfull X-Section AREA (A,)
AREA of the stream channel cross-section, at bankfull stage elevation, in a riffle

section. 4.45 ft2

Width/Depth Ratio (Wy/ dyis)
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section. 8.61 ft/ft

Maximum DEPTH (d,ux)

Maximum depth of the bankfull channel cross-section, or distance between the
bankfull stage and Thalweg elevations, in a riffle section. 1 ft

WIDTH of Flood-Prone Area (Wy,,)

Twice maximum DEPTH, or (2 x dyp) = the stage/elevation at which flood-prone area
WIDTH is determined in a riffle section. 37.82 |t

Entrenchment Ratio (ER)
The ratio of flood-prone area WIDTH divided by bankfull channel WIDTH (Wyga / W)
(riffle section). 6.1 f/ft

Channel Materials (Particle Size Index ) D5,

The Dsq particle size index represents the mean diameter of channel materials, as
sampled from the channel surface, between the bankfull stage and Thalweg

elevations. 11.43 [mm
Water Surface SLOPE (S)

Channel slope = "rise over run" for a reach approximately 20-30 bankfull channel

widths in length, with the "riffle-to-riffle" water surface slope representing the gradient

at bankfull stage. 0.0201 |sit

Channel SINUOSITY (k)

Sinuosity is an index of channel pattern, determined from a ratio of stream length
divided by valley length (SL / VL); or estimated from a ratio of valley slope divided by
channel slope (VS / S). 1.31

Stream E 4/1b (See Figure 2-14)
Type

Copyright © 2006 Wildland Hydrology WARSSS page 5-29



Worksheet 5-4. Morphological relations, including dimensionless ratios of river reach sites (Rosgen and Sitvey, 2005).

Stream:  Davis Branch UTt Restoration Reach Design Location: Eddie Staton Property
Observers: Hebert, Hines & Knotts Date: 05/02/08 Valigy Type: 1l Stream Type: E 4/1b
. ' : " River Reach Summary Data ] i L

-.|Mean Rifle Depth () o' 72 i iRnﬂe Width (W) P62 n ]ﬂame Area (Au) |

5 |Mean Poot Depth (dbk,p) ' o 79 ft [Pool w;dm (w;,k,g,) ' | 7 .é.fr ool Area (Awp) 5 51 e |

é _ Eﬂgg‘t';‘ Pool Depllean Rife | 1 St/ Ches | PoO! Wicht/Riffle Width 1.13 mk:”/ Pool Ares / Fiffie Area 1.24 :?“"”A'

% Max Fhffle Deplh ( mbk,) o i . 1.ﬁ Eft . |Mar< .Péc‘)l‘é.éptrr (dml,kfp) T |Max lefle Dep!h!Mean Fhffle Depth . 1 39 l

g Max Pool Depth/lVIean Riffle Depth - i 1 81 E .Pomt Bar Slope 5 . 0.1 .

S Streamtlow Estimated Mean Velocny at Bankfull Stage (Uhkl) :

3.33  fus Estzmatron Method 'pfu*(nosgen 1993

|Slreamf|ow Estlmated Discharge at Bankiu!l Stage (Qbk,) Dramage Area 0.0721 Emi2

W;aander Length (Lm.) } E 52 6 i 50.5 X Meander Length Ratio (mekaf) 8. 43 3 15 9 43. ;

g |Rad:us of Curvature (Rc} § 12 6‘ i 111 187) ft Radlus 01 Curvature/Haﬂle Wrdth (Rc{kaf) — § 203 1 79 2 90
5 [Ben Width (Wey) T 50 | 50 | 50 it |Meander Width Ratio (wmfwm) T 06l sos sosi
E’ @dual Pool Length T 187 128 22—5 . |Pool Lengm/ﬂzméwldth 3.0252.06 3.68 |
g Pool to Poot Spacmg e .”347” i 246 i 347 ft” ]Pcaol to Poot Spacrngfﬁlffle Wldth o 5.60 39'? SGOI
W{Rrﬂle Lenglh 171 9.0 izso;n - ijEeLengthm.fﬂe Wldth T 576 145371[
:MIVaIIeySIope (VS) i ”(.)..0.263 Eﬂ,’ft “Average Wa:er Surface Slope (48)“ & 00201 ﬂ.fft Smuosniy (VS!S} ' § 131[
tsgream Length (SL) 450 : .En e Va”ey Lengﬂ—, (VL) 343 ﬁ é.i.r.!..uos'ty (SLNL) — :131

——— = Slan. 10 - “, ,,,,, e 51&110 - ﬁ . Bank Helgm —— St_a_rt 1 =

(LBH) endi 1.0 Ift Depth end! 1.0 ift {LBH/Max Hiffle Depth) end! 1.0

acet Slapes. foan : i _Mean M
| & ||Rittie Slope (S,H} 0.0314 0.031?_1_0.0486 et |Ritfle Slope,’Average WaterSurface Slope (Sm.fS) [ 1561 1.38 | 2.42
;é r-n Slope (Sm,,) R Efu‘it" IRun SlopefAverage WaterSurface Slope( mn!S) [ M A R :
g Pooim Eft/ﬂ .' .IPooE SEope/Average Waler Surface Slope (S .’S) 003 .. 000 005

: g Ghde Slope {Sg) :'ft/{t IGilde Slope/Average Water Surface Slope (S !S} T —

R|fﬂe Depth {d,ﬂ) T 1.0 | 1.0 | ! Riffle Depth/Mean erfle Depth (d,a/dbk,) ‘ i.1'.39 1.;?;95 139 I
———-Ruﬂ Depth (dmn) = ift = “|Hun'D'e'p{h,rmé'a'nlmfﬂe'De'p'th“(dlr-l;"/'d;;,)‘w“ e i_ =
POO% Depm (d ) 13 - 13 = 13 ..in.. = Deptthean == Depih (d /dw) T 181 '131 i”1‘_é1 l
G|;da — {59) e : e ; e P gepth/Mean S gepth (d /dw) rr—— L : —

f‘ %SrithIay 0 i o
1.3 % Sand i 0 i 0
g % Gravel : 100 : [ Ds | 11.43 5 i 0
18 [% Cobble. 0o § [ Dn | 1543 | ! 0
§ %Boulder 0 | H Do | 2054 | | 0
%Bedrock 0 E l Dmo P32 E i ! 0

a Mm max, mean depths are lhe average m:d pomt values except pools whxch are taken a! deepest part Gf pool.
b Composite sample of riffles and pools within the designated reach.

¢ Active bed of a riffle.

d Height of roughness fealure above bed.

Copyright © 2006 Wildland Hydrology WARSSS page 5-31
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Design Riffle XS Template.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name:
Reach Name:

Survey Date:

Cross Section Data Entry

BM Elevation: )
Backsight Rod Reading:

Floodprone Elevation (ft)
Bankfull Elevation (ft)
Floodprone width (ft)
Bankfull width {ft)
Entrenchment Ratio
Meanh Depth (ft)

Maximum Depth (ft)
width/Depth Ratio
Bankfull area (sq ft)
Wetted Perimeter (ft)
Hydraulic Radius (ft)
Begin BKF Staticn

End BKF Station

Davis Branch
Davis Branch UT - Impaired
Cross Section Name: Design Riffle XS Template
02/25/2008

Channel
441
440
26.2
2
23
.72

OMPRO RO
(o)
iy

Entrainment Formula: Rosgen Modified Shields Curve

stope
Shear stress (lb/sq ft)
Movable Particle (mm)

Channel
0.02297
.95
145.9

Left Side

Page 1

Right side
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Design Pool XS Template.ixt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch UT - Impaired
Cross Section Name: Design Pool XS Template
Survey bate: 02/25/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 440.2

10 440 LB
12.63 438.75

13.5 438.7 W
14.38 438.75

17 440 BKF
27 440.2

Channel Left Right
Eloodprone Elevation (ft) 441.3 441.3 441.3
Bankfull Elevation (ft) 440 440 440
Floodprone width (ft) 27 eemee e
Bankfull width (ft) 7 2.5 4.5
Entrenchment Ratio 3.86  --————  -----
Mean Depth (ft) 0.79 0.59 0.89
Maximum Deﬁth (ft) 1.3 1.19 1.3
Width/Depth Ratio 8.86 4.24 5.06
Bankfull Area (sq ft) 5.51 1.49 4.03
wetted Perimeter (ft) 7.57 3.96 5.99
Hydraulic Radius (ft) 0.73 0.38 0.67
Begin BKF Station 10 i0 12.5
End BKF Station 17 12.5 17

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side

Slope 0.02297
shear stress (lb/sq ft) 1.05
Movable Particle (mm) 157.2

Page 1



File . Tools . Help,| =

=181 x]

g-n- Davig Branch
w1~ Davis Branch Reference Reack
«-n- Restoration Reach - Impaired
w1+ Enhancement 1 Reach
&-n Davis Branch - UT1
. Survey Data
a-  Cross Sections
. Riffle XS 5+62.69
Station 7+34.69 - Conflue
Riffle XS 3+16.26
Riffle XS 1+45.08
Riffle X5 2+46.75
Riffle XS 4+99.12
Riffle XS 4+00.87
Poal XS 1+17.16
Design Riffle X5 5+62.69
Design Riffle XS Template
Pool XS 6+55.69
Design Pool X5 Template
Design Pool X5 6+55.69
Design Riffle XS 3+16.26
Pool XS 0+33.42
Design Pool XS 0+33.42
Design Pool XS 1+17.61
Design Riffle %S 1+45.08
Design Riffle XS 2+46.75
Design Riffle XS 4+99.12
Design Riffle XS 4+00.87
i Riffle XS 7+24.30
. Design Riffle XS 7+24.30
. Riffle X5 0+00.00
Desian Riffle XS 0+00.00
Riffle XS 6+13.69
Design Riffle %S 6+13.69
Pool %5 1+60.60
Design Pool XS 1+60.60
Riffle %S 4+50.09
Design Riffle XS 4+50.09
Pool %5 5+11.69
Design Poaol XS 5+11.689
Riffle XS 3+57.07
Design Riffle X5 3+57.07
Riffle X5 0+79.88
i e Design#S 0+73.88
- Barks
- Profiles
& Particles
- L. Riffle’ X5 0+76 Pebble Co
Classification
Ratios
Pfankuch
i BEHI
. GVAP
. RBP
@ Designs
L Notes

| | i
tlE,'StartI | & @ |9

H | R Ratios | = Riffle | = Profile | PeyDS0 | =F Reset Sliders | @) ExtraInfo

Profiles lDavis Branch UT - Impaired

| Pebble Counts{ Riffle XS 0+76 Pebble Cour ¥ |

Riffle %-Sections{ Riffle X5 5+62.69

— Valley Morphology

— Logation and Date of Survey

&l

| State |NT:;rth Carolina

|

v
?g! | County [Union

| Latitude |[35.09125

[ Walley Type | Typell
[ ValleySlope (ft/ft)  |0.0243
| Drainage Area(sqmi)  [0.0721

&
=

| Longitude |BEI.3255

&

[ Date [07/17/2007

ted =l

— Stream Classification

E 4/1b

Entrenchment
Ratio Adjustment | .] T

Width to Depth
Ratio Adjustment , J Vo

[T Overide Calculated Classification
¥ This Reach has bedrock control

4 J || Sent Items - Microsof .. I |3} Classification

— Bankfull Channel Data (Riffle Cross Section)
i+ Single Thread

" Multiple Channels

Width [ft) [6.2
MeanDepth()  Jorz
| Maximum Depth (it |1
Flood-Prone Width [ft) 44.05
Channel Materials D50 [mm) {11.43
Water Surface Slope [ft/ft) |0.0223
Sinuosity |1 .09 @
Discharge [cfs) |9.8
Velocity (fps) |3.51

Cross Sectional Area [sq ft] |4.45

Entrenchment Ratio |7.1

Width to Depth Ratio .61
[~ This Reach is a Reference Reach

Resistance Equation Calculator B |
Manning |Chezy| Darcy-Weisbachl U I Pipes |

| Mannirgﬁaughness Coefficient (n]

Limerinos n ] Cowan n ;Stl“eamTypen'l J% «»

Stream Size Type
I Small With Vegitative Influence l" E4 j
I Manning's n:

After D.L. Rosgen, "A Classification .

of Matural Rivers", Catena 22, 1994, | 0.0480
| Cross Sectional Area [sq ft] | 4.45
| ‘Wetted Perimeter [ft] | .73
| Hydraulic Slope (ft/ft) | 0.0223
| Velocity (fps): | 351
| Discharge [cfs): | 980

Davis Branch

UT1 - Enhancement Level Il Reach - Design

Rosgen Stream Classification

I ] Davis Branch & UTR... | RIYERMorph 4.1.1 Pr... |_E|_ Microsoft Excel - Dav... | 1 untitled - Paint

| WO D@ ESD si43PM
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Design Riffle XS 0+G0.00, txt
RIVERMORPH CROSS SECTION SUMMARY

River Nawe: Davis Branch

Reach Name: Davis Branch - uTl

Cross Section Name: Design Riffle Xs 0+00.00
Survey Date: 02/28/2008

Cross Section bata Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 459.22

23.72 455.09

47 .15 452 .74

73.58 451.85

85.87 451.19

95.87 450.99 BKF
97.62 449,99 Tw
100.32 449.99

102.07 450.99 RB
112.07 451.19

118.61 452 .42

126.92 455.36

150.49 459.3

174.5 463.42

Channel Left Right
Floodprone Elevation (ft) 451.99 451.99 451.99
Bankfull Elevation (ft) 450.99 450.99 450.99
Floodprone width (ft) 46.9 ----= e
Bankfull width (ft) 6.2 3.1 3.1
Entrenchment Ratio 7.6 eeeme o
Mean Depth (ft) 0.72 0.72 0.72
Maximum Depth (ft) 1 1 1
width/Depth Ratio 8.61 4.31 4.31
Bankfull Area (sq ft) 4.45 2.22 2.22
wetted Perimeter (ft) 6.73 4.37 4,37
Hydraulic Radius (ft) 0.66 0.51 0.51
Begin BKF Station 95.87 95.87 98.97
End BKF Station 102.07 98.97 102.07

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right Side
Stope 0.02297
Shear stress (Ib/sq ft) 0.95
Movabhle Particle (mm) 145.9

Page 1




Design Pool XS 0+33.42.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name; pavis Branch

Reach Name: Davis Branch UT - Impaired
Cross Section Name: Design Pool XS (+33.42
Survey Date: 02/26/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 459,87

22.97 455,99

51.68 451.3

65.57 450.96

95.21 450.21

102.14 450.07

107.33 449,97

109.12 449,35

111.05 449,35

112.17 449 87

120.25 449,71 LB
122.88 448.46

123.75 448 .41 TW
124.63 448.46

127.25 449.71 BKF
137.25 449 .91

14G.57 450,85

206.15 463.42

Channel Left Right
Floodprone Elevation (ft) 451.01 451.01 451.01
Bankfull Elevation (ft) 449,71 449,71 449,71
Floodprone width (ft) /7.88 0 ----= e
Bankfull width (ft) 7 3.5 3.5
Entrenchment Ratio 11.13 == e
Mean Depth (ft) 0.79 0.79 0.79
Maximum Depth (ft) 1.3 1.3 1.3
width/Depth Ratio 8.86 4.43 4,43
Bankfull Area (sg ft) 5.51 2.75 2.76
Wetted Perimeter (ft) 7.57 5.08 5.08
Hydraulic Radius {ft) 0.73 0.54 (.54
Begin BKF Station 120.25 120.25 123.75
End BKF Station 127.25 123.75 127.25

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right side
Slope 0.02297
Shear stress (lb/sq ft) 1.05

Page 1




Design Pool XS 0+33.42.txt
Movable Particle (mm) 157.2

Page 2




Design Riffle xs 0+79.88.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: bavis Branch - uTl

Cross Section Name: Design Riffle X$ 0+79.88
Survey bDate: 03/10/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE S ELEV NOTE
0 0 459,87

22.97 0 455.99

51.68 0 451.3

65.57 0 450.96

75.24 0 450.35

90.53 0 449,84

94.63 0 449,45

104.63 0 449,25 BKF
106.38 0 448.25 TwW
109.08 0 448.25

110.83 0 449,25 RB
120.83 0 449.59

124.8 0 450.18

132.08 0 450.79

163.45 0 454.8

184.68 0 457.99

184.68 0 457.99

Channel Left Right
Floodprone Elevation (ft) 450.25 450.25 450.25
Bankfull Elevation (ft) 449,25 449 .25 449.25
Floodprone width (ft) 47.4 e-eee mea
Bankfull width (ft) 6.2 3.1 3.1
Entrenchment Ratio 7.64 e o
Mean Depth (ft) 0.72 0.72 0.72
Maximum Depth (ft) 1 1 1
Width/Depth Ratio 8.61 4.31 4.31
Bankfull Area (sq ft) 4.45 2.23 2.22
wWetted Perimeter (ft) 6.73 4,37 4.37
Hydraulic Radjus (ft) 0.66 0.51 0.51
Begin BKF Station 104.63 104.63 107.73
End BKF Station 110.83 107.73 110.83
Entrainment Calculations
Entrainment Formula: Rosgen Modified shields Curve

Channe] L.eft side Right side
Stope 0.02297 0 ¢]
Shear stress (lb/sq ft) 0.95
Movable Particle (mm) 145.9
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Design Pool XS 1+17.61.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - UTL
Cross Section Name: Design pPool XS 1+17.61
Survey Date: 02/27/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELLEV NOTE
0 0 457 .66

30.4 0 452.29

53.33 0 449,59

72.97 0 449,18

84.16 0 448.75

103.64 0 448.5

113.64 0 448.3 I.B
116.27 0 447 .05

117.14 0 447 Tw
118.02 0 447 .05

120.64 0 448.3 BKF
130.64 0 448.5

141.79 0 450.72

146.82 0 452 .56

171.18 0 455.,7

199.99 0 461.55

Channel Left Right
Floodprone Elevation (ft) 449.6 449.6 449.6
Bankfull Elevation (ft) 448.3 448.3 448.3
Floodprone width (ft) 82,92 --—-— -
Bankfull width (ft) 7 3.5 3.5
Entrenchment Ratio 11.85 -—--= e
Mean Depth (ft) 0.79 0.79 0.79
Maximum Depth (ft) 1.3 1.3 1.3
width/Depth Ratio 8.86 4,43 4.43
Rankfull Area (sgq ft) 5.51 2.75 2.76
wetted Perimeter (ft) 7.57 5.08 5.08
Hydraulic Radius (ft) 0.73 0.54 0.54
Begin BKF Station 113.064 113.64 117.14
End BKF Station 120.64 117.14 120.64

Entrainment Formula: Rosgen Modified shields curve

Channel Left side Right Side
Stope 0.02297 0 0
Shear stress {Ib/sq ft) 1.05
Movable Particie (mm) 157.2
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Design Riffle XS 1+45.02.1txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: pavis Branch - uTl

Cross Ssection Name: Design Riffle XS 1+45.02
Survey Date: 02/27/2608

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEVY NOTE
0 457.66

30.4 452.29

53.33 449,59

77.03 448.75

103.77 448.17

113.77 447 .97 BKF
115.52 446,97 ™
118.22 446.97

119.97 447 .97 RB
129.97 448 .17

133.99 448.58

141.68 449,07

149.19 451.37

161.21 452.2

179.27 454.8

199.28 459.03

Channel Left Right
Floodprone Elevation (ft) 448.97 448,97 448.97
Bankfull Elevation {ft) 447 .97 447 .97 447,97
Floodprone width (ft) 69.29  eeeme —ooeo
Bankfull width (ft) 6.2 3.1 3.1
Entrenchment Ratio 11.18 —-—— ===
Mean Depth (ft) 0.72 0.72 0.72
Maximum Depth (ft) 1 1 1
width/Depth Ratio 8.61 4,31 4.31
Bankfull Area (sq ft) 4,45 2.23 2.22
wetted Perimeter (ft) 6.73 4,37 4.37
Hydraulic Radius (ft) 0.66 0.51 0.51
Begin BKF Station 113.77 113.77 116,87
End BKF Station 119.97 116.87 119.97

Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right Side
Slope 0.02297
shear Sstress (lb/sq ft) 0.95
Movable Particle (mm) 145.9
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Design Pool XS 1+60,60.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - uUTl
Cross Section Name: Design Pool XS 1+60.60
Survey Date: 02/29/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 454 .54

36.8 0 448.67

59.43 0 448,07

78.93 0 448.07

88.93 0 447 .87 LB
91.56 0 446,62

92.43 0 446.57 W
93.31 0 446.62

95.93 0 447 .87 BKF
105.93 0 448,07

109.82 0 448 .58

117.3 0 449,07

124 .81 0 451.37

136.83 0 452.2

154.89 0 454.8

174.9 0 459.03

Channe] Left Right
Floodprone Elevation (ft) 4409.17 449,17 449,17
Bankfull Elevation (ft) 447 .87 447 .87 447 .87
Floodprone width (ft) 83.96 se-—- e
Bankfull width (ft) 7 3.66 3.34
Entrenchment Ratio 11.9%9 ———-— e
Mean Depth (ft) 0.79 0.81 0.76
Max1mum DeEth {ft) 1.3 1.3 1.29
width/Depth Ratio 8.86 4.52 4.39
Bankfull Area (sq ft) 5.51 2.96 2.55
wetted Perimeter (ft) 7.57 5.23 4,91
Hydraulic Radius (ft) 0.73 0.57 0.52
Begin BKF station 88.93 88.93 92.59
End BKF Station 95.93 92.59 95.03

Entrainment Formula: Rosgen Modified shields Curve

Channel Left Side Right sSide
Slope 0.02297 0 0
Shear stress (Ib/sq ft) 1.05
Movable Particle (mm) 157.2
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Design Riffle XS 2446.75.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - uTl

Cross Section Name: Design Riffle Xs 2+46.75
Survey Date: 02/27/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 453.83

33.4 0 447 .33

63.76 0 446.38

70.32 0 446.18

80.32 0 445.98 BKF
82.07 0 444 98 ™™
84.77 0 444,98

86.52 0 445 .98 RB
96.52 0 446.18

106.45 0 447 .39

121.66 0 448 .87

158.37 0 453.97

Channe] Left Right
Floodprone Elevation (ft)} 446.98 446.98 446.98
Bankfull Elevation (ft) 445,98 445.98 445,98
Floodprone width (ft) 58.5 ————— eewen
Bankfull width (ft) 6.2 3.1 3.1
Entrenchment Ratio 9.44 e —oe-
Mean Depth (ft) 0.72 0.72 0.72
Maximum Depth (ft) 1 1 1
width/Depth Ratio 8.61 4.31 4.31
Bankfull Area (sq ft) 4.45 2.23 2.22
wetted Perimeter (ft) 6.73 4.37 4,37
Hydraulic Radius (ft) 0.66 0.51 0.51
Begin BKF Station 80.32 80.32 83.42
End BKF Station 86.52 83.42 86.52

Entrainment Formula: Rosgen Modified shields curve

Channel Left Side Right side
0

Slope 0.02297 0
Shear stress (lb/sq ft) 0.95
Movable pParticlie (mm) 145.9
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Design Riffle XS 3+16.26.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Pavis Branch - UTL

Cross Section Name: Design Riffle XS 3+16.26
Survey Date: 02/26/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 452 .66

29.39 0 446.93

55 0 445,88

64.16 0 444 .97

70.46 0 444 .21

80.46 0 444.01 BKF
82.21 0 443.01 Tw
84.91 0 443 .01

86.66 0 444 .01 RB
96.606 0 444,21

112.77 0 447 .57

124.68 0 448.37

162 .82 0 454 .06

Channel Left Right
Floodprone Elevation (ft) 445.01 445.01 445.01
Bankfull Elevation (ft) 444,01 444 .01 444 01
Floodprone width (ft) 36.74 —meem o
Bankfull width (ft) 6.2 3.1 3.1
Entrenchment Ratio 5.9 === —mmee
Mean Depth (ft) 0.72 0.72 0.72
Maximum Deﬁth (ft 1 1 1
width/Depth Ratio 8.61 4.31 4,31
Bankfull area (sg ft) 4,45 2.23 2.22
wetted Perimeter (ft) 6.73 4,37 4,37
Hydraulic Radius (ft) 0.66 0.51 0.51
Begin BKF Station 80.46 80.46 83.56
End BKF Station 86.66 83.56 86.66

Entrainment Formula: Rosgen Modified shields Curve

Channel Left side Right side
Stope 0 0
Shear stress (lb/sq ft)
Movable Particle (mm)
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Design Riffle X8 3+457.07.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - url

Cross Section Name: Design Riffle XS 3+57.07
Ssurvey Date: 03/10/2008

Cross Section Data Entry

BM Elevation: 0 ft

packsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 453.13

50.2 0 444 .66

80.41 0 443 .41

90.41 0 443,21 BKF
92.16 0 447 .21 TwW
94.86 0 442,21

96.61 0 443 .21 RB
109.98 0 444,78

130.45 0 448,95

134.03 0 449,35

140,48 0 452.05

173.31 0 455.39

Channel Left Right
Floodprone Elevation (ft) 444.21 444,21 444,21
Bankfull elevation (ft) 443 .21 443,21 443.21
Floodprone width (ft) 44.05  --——-- ===
Bankfull width (ft) 6.2 3.1 3.1
Entrenchment Ratio N
Mean Depth (ft) 0.72 0.72 0.72
Maximum Depth (ft) 1 1 1
width/Depth Ratio 8.61 4,31 4.31
Bankfull Area (sq ft) 4.45 2.23 2.22
wetted Perimeter (ft) 6.73 4.37 4.37
Hydraulic Radius (ft) 0.66 0.51 06.51
Begin BKF Station 90.41 90.41 93.51
End BKF Station 96,61 93.51 96.61

Entrainment Formula: Rosgen Modified Shields Curve

Channel Left Side Right side
Slope 0.02297 0 0

Shear stress (Ib/sg ft) 0.95

Movable Particle (mm) 145.9
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Design Riffle XS 4+00.87.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: Davis Branch

Reach Name: Davis Branch - uTl

Cross Section Name: Design Riffle XS 4400.87
Survey Date: 02/27/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 453,13

45.31 Q 445

68.46 0 442 .39

78.46 0 442.19 BKF
80.21 0 441.19 Tw
82.91 0 441.19

84.66 0 442.19 RB
107.3 0 442.53

130.14 0 445.32

151.24 0 448.95

154.82 o 449,35

161.27 0 452.05

194.1 0 455.39

Channel Left Right
Floodprone Elevation (ft) 443.19 443.19 443,19
Bankfull Elevation (ft) 442,19 442.19 442.19
Floodprone width (ft) 51.34 ----——  —=-=-
Bankfull width (ft) 6.2 3.1 3.1

Entrenchment Ratio 8
Mean Depth (ft) 0 0
Maximum Depth (ft) 1 1 1
width/Depth Ratio 8.61 4.31 4.31
Bankfull Area (sq ft) 4 2 2
wetted Perimeter (ft) 6 g 4

0

Hydraulic Radius (ft) .66 .
Begin BKF Station 78.46 78.46 81.56
End BKF Station 84.66 81.56 84.66

Entrainment Formula: Rosgen Modified sShields Curve

Channe]l Left Side Right Side
Slope 0.02297 0 0
Shear Stress (1b/sq ft) 0.95
Movable Particle (mm) 145.9
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Design Riffle XS Template.txt
RIVERMORPH CROSS SECTION SUMMARY

River Name: bavis Branch

Reach Name: Davis Branch UT - Impaired
Cross Section Name: Design Riffle XS Template
survey Date: 02/25/2008

Cross Section Data Entry

BM Elevation: 0 ft

Backsight Rod Reading: 0 ft

TAPE FS ELEV NOTE
0 0 440.2

10 440 BKF
11.75 439 W
14 .45 439

16.2 440 RB
26.2 440.2

Channel Left Right
Floodprone Elevation (ft) 441 441 441
Bankfull Elevation (ft) 440 440 440
Floodprone width (ft) 26,2 ee-em —eee
Rankfull width (ft 6.2 3.1 3.1
Entrenchment Ratio 4.23 ———-= e
Mean Depth (ft) 0.72 0.72 0.72
Maximum Depth (ft) 1 1 1
width/Depth Ratio 8.61 4.31 4.31
Bankfull Area (sq ft) 4.45 2.22 2.22
wetted Perimeter (ft) 6.73 4.37 4.37
Hydraulic Radius (ft) 0.66 0.51 0.51
Begin BKF Station 10 10 13.1
End BKF Station 16.2 13.1 16.2

Entrainment Formula: Rosgen Modified shields Curve

Channe] Left Side Right side
S1ope 0.02297
shear stress (lb/sq ft) 0.95
Movable Particle (mm) 145.9
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