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3600 Glenwood Avenue, Suite 100

r@s Raleigh, NC 27612
\%:,ﬁ} Corporate Headquarters

6575 W Loop S #300
Bellaire, TX 77401
Main: 713.520.5400

June 2, 2021

Harry Tsomides

NC DEQ Division of Mitigation Services
5 Ravenscroft Drive, Suite 102
Asheville, NC 28801

RE: UT West Branch Rocky River Site: Baseline Report and As-Built Drawings (NCDMS
Project ID #92684)

Listed below are comments provided by DMS on May 18, 2021 regarding the UT West Branch
Rocky River Site: Baseline Report and As-Built Drawings and RES’ responses.

Cover page - Contract #D16015i was the design contract on the project and now closed. Please
remove. Please also add the DWR number, #18-1696.
Done.

Project success criteria — please note that the performance criteria listed reflect those from the
approved mitigation plan dated 11/28/2018.
Done.

Please follow the Project Success Criteria (rename this Performance Criteria if possible, to be
consistent with standard reporting terminology) with a Project Monitoring Section and move the
monitoring components table to this section along with any appropriate descriptive text from the
mitigation plan. Indicate that the monitoring components and locations reflect the approved
mitigation plan dated 11/28/2018. If any changes were made to either the types, quantities or
locations of monitoring elements versus the approved mitigation plan please describe briefly
where and why. For example, | believe at least one of the veg plots was moved away from the
backwater influence of West Branch Rocky River.

Project Success Criteria has been changed to Performance Criteria and a Project Monitoring
Section was added. The movement of VP6 has been documented to Section 1.7.

MYO0 visual assessment conditions did not discuss the excess sedimentation in UT2 that had been
observed on several site visits immediately following construction. Please clarify the bed
conditions of this channel. If it is no longer aggraded and the sediment slug has flushed out that
is great, otherwise please mention it. Since the visual assessment tables no longer have an
aggradation metric, any issues such as these will have to be adequately described in the text and
mapped.

A discussion about the aggradation on UT2 has been added to Section 1.8.

The CCPV map for future monitoring years should be split into 2 or 3 sub-maps to show features
and assessments at the proper resolution. It is okay to leave as-is for MYO since not a lot is going
on yet.
Noted.

res.us



Table 2 Project Activity should show stream construction, planting, and baseline monitoring dates
as month-day-year. In addition, please break out the baseline monitoring data collection into the
standard stream survey versus vegetation data.

Done.

For subsequent monitoring years, on the visual assessment tables, please break out UTWB
(main) into the three reaches per the mitigation plan. Each reach functions slightly differently and
as such should be assessed separately. This is not necessary to do for UT1 or UT2.

This table has been updated.

Table 4 (stream info) should have more than one overall system described in the reach summary
information. Please break out the parameters to describe three reaches: UTWB, UT1, and UT2.
Table 4 has been updated into three separate reaches.

Typo — UTW2-2 on the CCPV sheet. Typo in Table 1 — Migitation.
These typos have been revised.

Please describe briefly for each reach where the creditable mitigation plan footage differs from
the As-built footage, and state why (preferably in a table).
A table outlining the differences has been added to this section.

Thank you for collecting the same array of vegetation data for the random plots (height, etc)
versus the permanent (CVS) plots; there has been some confusion among other providers
recently. Thank you as well for the good culvert/crossing photos as requested.

No problem.

Digital deliverables

Please submit features that represent the existing stream and wetland conditions.
Done.

Please submit photos used in the report as jpegs.

Done.

Thank you,

fye it

Ryan Medric | Ecologist



1.0 Project Summary

1.1 Project Location and Description

The UT West Branch Rocky River Restoration Site (UTWBRR) is a stream mitigation project for the North
Carolina Division of Mitigation Services (DMS) within the Yadkin River Basin (Hydrologic Unit Code
03040105) in Mecklenburg County, North Carolina. The project provides compensatory mitigation credits
for the NCDMS ILF Program to offset impacts to waters of the United States within the US Army Corps
of Engineers Wilmington District. The project site exists within the Southern Outer Piedmont Level 1V
Ecoregion in the Piedmont physiographic province.

The project site is located approximately 4.7 miles east of Davidson, NC in Mecklenburg County as seen
in Figure 1. The project streams consist of UT West Branch Rocky River (UTWB), Unnamed Tributary 1
(UT1), and Unnamed Tributary 2 (UT2). The project lies to the east of Fisher Road along the eastern
boundary of the Town of Davidson’s Fisher Farm Park. A conservation easement for the project has already
been recorded and measures 58.9 acres. The original conservation easement (April 2010) did not allow
enough room for the designed restoration of this project. A negotiated modification (2014) resulted in
adding additional land needed to complete the stream restoration while allowing for a partial release of the
original easement to allow the gas utility to complete their line. The Tarheel Trail Blazers maintain
approximately 5.2 miles of single-track mountain bike trails throughout Fisher Farm Park, and some trails
exist within the conservation easement per the conservation easement deed allowance. Bike trails do not
impact the stream project, and are maintained in most locations more than 50 feet off the constructed
channel.

1.2 Project Goals and Objectives

Functional Function-Based
Goals Objective Parameter Monitoring Measurement Tool
Level
Effects
Relocated streams to Flood Frequency
a meandering Floodplain
landscape position to | Hydraulics plain Bank Height Ratio and
o Connectivity .
capture hillside Entrenchment Ratio
Restore an incised seepage -
stream to a C-type Installed a cross- Bank Cross-Sectional Survey
channel with an section sized to the Geomorphology | Migration/Lateral . . .
active floodplain bankfull discharge Stability Visual Inspection of Bank Stability
Created bedform
diversity with pools, Geomorpholo Bed Form Visual Inspection of Feature
riffles, and habitat P ay Diversity Maintenance
structures
Density
F\_’est(_)re a forested Planted the site with
riparian buffer to native trees and
provide bank Geomorphology | Vegetation Species Composition/Diversity
i . shrubs
stability and shading
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1.3 Performance Criteria

Monitoring of the UT West Branch Site shall occur for a minimum of seven years following construction.
The following performance standards for stream mitigation are based on the Wilmington District Stream
and Wetland Compensatory Mitigation Update (NCIRT 2016) and the Approved Mitigation Plan
(11/28/20218) and will be used to judge site success.

Vegetation Performance

The site must achieve a woody stem density of 260 stems/acre after five years and 210 stems/acre after
seven years to be considered successful. Trees in each plot must average 7 feet in height at Year 5 and 10
feet at Year 7. A single species may not account for more than 50% of the required number of stems within
any plot. Volunteers must be present for a minimum of two growing seasons before being included
performance standards in Year 5 and Year 7. If monitoring indicates that any of these standards are not
being met, corrective actions will take place.

Stream Hydrologic Performance

During the monitoring period, a minimum of four bankfull events must be recorded within the seven-year
monitoring period. These bankfull events must occur in separate monitoring years. Bankfull events will be
verified using a minimum of one automatic stream monitoring gauge on UTWB to record daily stream
depth readings. Any Qgs flows at the project during the monitoring period will also be measured. In
addition, continuous surface water flow must be documented for at least 30 consecutive days during the
calendar year. Additional monitoring may be required if surface water flow cannot be documented due to
abnormally dry conditions.

Stream Geomorphology Performance

The site’s geomorphology will be monitored per the NRIRT 2016 monitoring guidelines. The bank height
ratio (BHR) must not exceed 1.2 and the entrenchment ratio (ER) should be at least 2.2 for C channels.
BHR and ER at any measured riffle cross-section should not change by more than 10% from the baseline
condition during any given monitoring interval (e.g., no more than 10% between years 1 and 2, 2 and 3, 3
and 5, or 5 and 7). Adjustment and lateral movement following construction and as the channel settles over
the monitoring period are to be expected. Geomorphological measurements of cross-sections will be used
to determine if any adjustments that occur are out of the range typically expected for this type of stream.

1.4 Project Monitoring

Monitoring of UTWBRR consists of the collection and analysis of stream hydrology, stability, and
vegetation survivability data to support the evaluation of the project in meeting established performance
criteria described above. Vegetation plot and cross section monitoring will take place in Years 1, 2, 3, 5,
and 7 and hydrology and visual monitoring will take place annually. Figure 2 shows the locations of
monitoring features described below:

UT West Branch Restoration Site

Required Parameter Quantity Frequency Notes
Yes Pattern and UTWB-1, UTWB-2, UTWB-3, Once, during as- Additional measurements in later years may be
Profile UT1-2, UT2-2 built survey taken, as necessary.
UT West Branch Rocky River 2 As-Built Baseline Monitoring Report
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Yes Stream 14 cross-sections Monitoring Years
Dimension (7 riffles, 7 pools) 1,2,3,5,and 7
1 pressure transducer gauge on middle UTWB-3
Stream . . Annual - A -
Yes Hydrology 3 monitoring devices throughout year and two other monitoring devices (gauge or
Y camera) on UT-1 and UT-2.
. . - Monitoring Years 6 permanently fixed, 6 randomly located each
Yes Vegetation 12 vegetation monitoring plots 1,235 and 7 monitoring visit
Yes Visual 14 photo stations Annual Crossings, confluences, and general photos
Exotic and
Yes nuisance Annual Locations of invasive vegetation will be mapped
vegetation
Yes Project Semi-annual Locations of vegetation damage, boundary
boundary encroachments, etc. will be mapped

1.5 Project Components

The proposed streams include an Unnamed Tributary to West Branch Rocky River (UTWB), Unnamed
Tributary 1 (UT1), and Unnamed Tributary 2 (UT2). UTWB is divided into three reaches - UTWB-1,
UTWB-2, and UTWB-3. Reaches UTWB-1, 2, and 3 were improved through a combination of Priority 1
and Priority 2 stream restoration over 3,612 linear feet of proposed single-thread channel. For UT1, 143
linear feet of stream was improved through Enhancement Il and Priority | stream restoration. UT2 has 304
linear feet that underwent Enhancement | and restoration. The table below summarizes the project
mitigation credits.

Stream Mitigation
Mitigation Approach Creditable Linear Feet Ratio SMU
Restoration 3,837 1 3,837.000
Enhancement | 45 1.5 30.000
Enhancement Il 49 25 19.600
Total 3,931 3,886.600

1.6 Stream Design/Approach

UT West Branch Rocky River (UTWB)

For UTWB-1, restoration was used on the first-order, single-thread stream, starting at the northern end of
the conservation easement. UTWB-1 serves as a transitional Priority 2/1 reach as it begins at the upstream
incised channel and connects downstream to the Priority 1 restoration on UTWB-2. The designed stream
has a width/depth ratio of 16.3, entrenchment ratio of > 2.2, and a slope of 1.4%. At the upper end of
UTWB-1, floodplain grading was completed to ensure a smooth transition from the upstream top of bank
elevations into a restored floodprone channel with entrenchment ratios of 2.2 or greater. The designed
stream for this reach incorporated riffle-pool sequences with the goal of attaining improved habitat diversity
within the system due to the addition of varying flow regimes and depths. Many of the riffles are constructed
riffles to provide stability in the higher gradient riffles. Step pools were avoided as much as possible since
they are not as typical in this type of stream but were necessary in four locations with single step pools.
Woody debris harvested onsite was added to the channel along selected outside meander bends for increased
stability and in-stream habitat. Channel plugs were utilized within the abandoned channel in the areas where
the old channel intersects the designed stream to prevent any re-channelization of the old channel. Existing
spoil piles lining the old channel were removed and used as fill material in the abandoned channel. Incoming
flowpaths, which are currently inducing erosion along the existing stream, were incorporated into the
restored stream system. Channel design through this reach included working around desirable, mature trees
already existing within the valley, but site grading necessitated by the Priority 2 transition required the
removal of certain mature trees.

UT West Branch Rocky River 3
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UTWB-2 begins approximately 78 linear feet upstream of the confluence with UT-1 and continues to the
confluence with UT-2. The design approach was similar to UTWB-1, except for that the design consisted
of Priority 1 Restoration for the majority of the reach with a bankfull elevation matching the existing historic
floodplain as much as feasible. Then the final stretch of UTWB-2 was used as a transition to Priority 2
Restoration in the final reach (UTWB-3). The designed stream has a width/depth ratio of 16.3,
entrenchment ratio of > 2.2, and a slope of 1.6%. The planform utilized the full extent of the valley floor as
much as feasible and the resultant sinuosity for the reach is 1.2. An existing trail crossing was relocated
slightly to the east. The existing culvert at the crossing was replaced with a 48 corrugated metal pipe
embedded 1 foot below grade.

UTWB-3 begins at the confluence of UT-2 and continues to the end of the project at an existing gas
easement crossing and used a Priority 2 approach. In particular, downstream of the second culverted
crossing, a new stream valley was excavated to accommodate a floodplain wide enough for a C-type
channel. In this reach, the riffle slopes of 3% or less. The excavated material generated by the Priority 2
Restoration was used to backfill the highly incised existing channel throughout the site. The designed
stream has a width/depth ratio of 16.0, entrenchment ratio of >2.2, and a slope of 1.3%, typical of a Rosgen
C-type channel. The resultant sinuosity for this reach is 1.3. The reach has riffle-pool sequences installed
to create bedform diversity, and the stream incorporated woody debris along selected outside meander
bends. Channel plugs were utilized to prevent re-channelization of the existing channel. Similar to the
previous reach, many of the riffles are constructed riffles to ensure stability in the higher gradient areas. An
existing stream crossing used for recreation trails and utility easement access was relocated slightly. The
existing culvert at the crossing was replaced with two 48 corrugated metal pipes embedded 1 foot below
the thalweg.

UTWB-2 begins as Priority 1 but transitions to Priority 2. The cross-section connects to the existing bank
elevations at the upper portions of the reach, but as the stream moves further downstream, an excavated
floodplain was necessary. UTWB-3 was entirely Priority 2. A new floodplain was constructed at the channel
elevation with enough capacity to accommodate out-of-bank flows without inducing elevated shear stresses
on the newly constructed valley side slopes. At the end of UTWB-3, a series of soil lifts constructed at
approximately 45 degrees toward the upstream transition the restoration floodplain into the existing stream
valley downstream of the project.

Unnamed Tributary 1 (UT1)

UT1 enters UTWB approximately 400 linear feet downstream of the beginning of the UTWB-1.
Enhancement Il was used for the beginning at the top of the tributary (UT1-1), and continuing to a headcut
located at an existing fence running perpendicular to the channel. Approximately 46 If of Priority 1
Restoration (UT1-2) was used, beginning at the headcut/fence line and ending at the newly located
confluence with UTWB-2. Priority 1 Restoration included stabilizing the existing headcut with a step pool
structure and establishing a bankfull elevation equal to the historic floodplain. A channel block was utilized
in the area where UT1 intersected the old UTWB to prevent any re-channelization of the old channel. The
channel has a width/depth ratio of 16.1, entrenchment ratio of > 2.2, and a slope of 1.6%.

Unnamed Tributary 2 (UT2)

UT2 is the larger of the two tributaries entering UTWB, approximately 2,200 If downstream of the
beginning of the project. UT2 begins at an existing fence line that lies perpendicular to the current stream
and flows southwest until converging with UTWB. Enhancement | was used for the top 45 linear feet (UT2-
1) of the stream, which begins at an existing fence line. Priority 1/2 Restoration was used for the remaining
section (UT2-2) with the purpose of addressing stream bank instability and bed degradation. The channel

UT West Branch Rocky River 4 As-Built Baseline Monitoring Report
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has a width/depth ratio of 15.6, entrenchment ratio of > 2.2, and a slope of 1.8%, which are typical for C-
type channels. Channel incision was the main deficiency; therefore, increasing the bed elevation and
adjusting the designed bankfull elevation to match the historic floodplain reduces stress on the stream bed
and improved stability in the reach. The designed stream has riffle-pool sequences that created bedform
variation that this reach currently lacks. Constructed riffles were utilized for additional stability in higher
gradient riffles. Wood toe structures were added along selected outside meander bends for increased
stability and aquatic habitat. The existing culverted crossing for the bike trail was moved slightly south of
its current location and replaced with a 48” corrugated metal pipe embedded 1’ below the thalweg elevation.

The designed stream abandoned the old channel location after UT2-1, and meanders adjacent to an existing
electric utility easement before entering UTWB. Channel plugs were utilized in the abandoned channel to
prevent any re-channelization of the old channel.

1.7 Construction and As-Built Conditions

Stream construction was completed on February 12, 2021 and planting was completed on March 5, 2021.
The UTWBRR project was built to design plans and guidelines. Minor changes to the design plans were
made during construction and are outlined in the table below and in the record drawings in Appendix E.

The only planting plan change was the removal of green ash (Fraxinus pennsylvanica). Quantities of the
other species on the planting list were increased to compensate for the removal of green ash. The only minor
monitoring device location change was VP6 was moved slightly upstream to avoid backwater influence
from West Branch Rocky River. The other locations and quantities remained as proposed in the Approved
Final Mitigation Plan.

Creditable As-Built Difference
Project Mitigation Footage or between Comments
Segment Plan Acre% e MP and As
Footage 9 built
UTWB-1 423 426 3 Slight increase due to differences between proposed center line and

as-built surveyed thalweg.

Minor difference in surveyed location of UTWB-UT2 confluence
UTWB-2 1747 1786 39 added approx. 5'. Other increases due to differences between
proposed center line and as-built surveyed thalweg.

Increase due to differences between proposed center line and as-

UTWB-3 1314 1327 13 .
built surveyed thalweg.
UT1-1 49 49 0 No difference
Slight decrease in as-built length due to adjustment in pool just
UTl-2 94 90 4 upstream of confluence with UTWB.
uT2-1 45 45 0 No difference
Minor difference in surveyed location of UTWB-UT2 confluence
uT2-2 259 268 9 added approx. 3'. Remaining increase due to differences between

proposed center line and as-built surveyed thalweg.

1.8 Baseline Monitoring Performance (MYO0)

The UTWBRR baseline monitoring activities were performed in April 2021. All baseline monitoring data
is present below and in the appendices. The Project is on track to meeting interim success criteria.
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Vegetation

Setup and monitoring of six fixed vegetation plots and six random vegetation plots was completed after
planting and stream construction on April 13 and 14, 2021. Vegetation data are in Appendix C, associated
photos are in Appendix B, and plot locations are in Appendix B. MYO0 monitoring data indicates that all
plots are exceeding the interim success criteria of 320 planted stems per acre. Planted stem densities ranged
from 486 to 971 planted stems per acre with a mean of 671 planted stems per acre across all plots. A total
of 11 species were documented within the plots. Volunteer species were not noted at baseline monitoring
but are expected to establish in upcoming years. The average stem height in the plots was 1.4 feet.

Visual assessment of vegetation outside of the monitoring plots indicates that the herbaceous vegetation is
becoming well established throughout the project. Invasives species were observed in the forested areas
throughout the easement, however, were not mapped as there is one more invasive treatment to be
completed this spring. RES will map and assess invasive species in the Year 1 monitoring report as needed.

Stream Geomorphology

A total of 14 cross sections were installed and geomorphology data collection (including longitudinal
profile) for MYO0 was conducted on April 14 and 15, 2021. Summary tables and cross section plots are in
Appendix D. Overall the baseline cross sections and profile relatively match the proposed design. The as-
built conditions show that shear stress and velocities have been reduced for the restoration reach. The reach
was designed as a gravel bed channel and remain classified as a gravel bed channel post-construction.

Visual assessment of the stream channel was performed to document signs of instability, such as eroding
banks, structural instability, or excessive sedimentation. Overall, the channel is transporting sediment as
designed and will continue to be monitored for aggradation and degradation. One rock sill on UTWB-1 was
piping, however, the designer and DMS believe the area will fix itself overtime. Additionally, UT2 has
shown signs of aggradation since construction and will be closely monitored in subsequent years.

Stream Hydrology

One stage recorder and two flow gauges were installed on April 15, 2021 and will document bankfull events
and flow days, respectively. The stage recorder was installed on UTWB-2 and the flow gauges were
installed on UT1-2 and UT2-2. Stream hydrology data will be included in the Monitoring Year 1 Report in
this section and in the appendices. The gauge location can be found on Figure 2 and photos are in Appendix
B.

2.0 Methods

Stream profile and cross section monitoring was conducted using a Topcon GTS-312 Total Station. Three-
dimensional coordinates associated with cross-section data were collected in the field (NAD83 State Plane
feet FIPS 3200). Morphological data were collected at 14 cross-sections. Survey data were imported into
CAD, ArcGIS®, and Microsoft Excel® for data processing and analysis. The stage recorders include an
automatic pressure transducer placed in PVC casing in a pool. The elevation of the bed and top of bank at
each stage recorder are used to detect bankfull events.

Vegetation success is being monitored at six fixed monitoring plots and six random monitoring plots.
Vegetation plot monitoring follows the CVS-EEP Level 2 Protocol for Recording Vegetation, version 4.2
(Lee et al. 2008) and includes analysis of species composition and density of planted species. Data are
processed using the CVS data entry tool. In the field, the four corners of each plot were permanently marked

UT West Branch Rocky River 6 As-Built Baseline Monitoring Report
DMS Project #92684 June 2021



with PVC at the origin and metal conduit at the other corners. Photos of each plot are to be taken from the
origin each monitoring year. The random plot is to be collected in locations where there are no permanent
vegetation plots. Random plot will most likely be collected in the form of 100 square meter belt transects
with variable dimensions. Tree species and height will be recorded for each planted stem and the transects
will be mapped and new locations will be monitored in subsequent years.

Permanent photo stations were established at 14 locations. The photo stations are marked with metal conduit
in the field. Each photo station is intended to visually monitor crossings, confluences, reaches entering and
exiting the project, and other general areas on site.
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Table 1. UT West Branch Rocky River Restoration Site (ID-92684) - Mitigation Assets and Components

Existing | Creditable As-Built
. 9 Mitigation Mitigation Restoration - Mitigation Mitigation
Project Segment Footage or Priority Level : j . Footage or Comments
Plan Category Level Ratio (X:1) J Plan Credits
Acreage Acreage
Footage
UTWB-1 364 423 Warm R 1/2 1.00000 423.000 426 lPII transition at top, then PI
UTWB-2 1512 1747 Warm R 1 1.00000 | 1747.000 1786 IEX'“d.eS 20" for piped bike path
crossing
UTWB-3 1144 1314 Warm R 112 1.00000 f§ 1314.000 13p7  [No credit for 108" of stream length in
utility easement
uT1-1 49 49 Warm Ell NA 2.50000 19.600 49
UT1-2 46 94 Warm R 1 1.00000 94.000 90
uT2-1 45 45 Warm El NA 1.50000 30.000 45
UT2-2 274 259 Warm R 1 1.00000 | 259.000 268 [Excludes 20"for piped bike path
crossing
Project Credits
. Stream Riparian Non-rip Coastal
Restoration Level Wetland | Wetland Marsh
Warm Cool Cold
Restoration 3837.000
Re-establishment
Rehabilitation
Enhancement
Enhancement | 30.000
Enhancement Il 19.600
Creation
Preservation
TOTALS| 3,886.600




Table 2. Project Activity and Reporting History
UT West Branch Rocky River Restoration Site

Elapsed Time Since grading complete:
Elapsed Time Since planting complete:

Number of reporting Years':

3 months
2 months

0

Data Collection

Completion or

Activity or Deliverable Complete Delivery
Restoration Plan --- 11/28/2018
Final Design — Construction Plans --- 2/5/2020
Stream Construction - 2/12/2021
Site Planting - 3/5/2021
As-built (Year 0 Monitoring — baseline) VP: 4/14/2021 6/2/2021

XS/LP: 4/15/2021

Year 1 Monitoring

Year 2 Monitoring

Year 3 Monitoring

Year 4 Monitoring

Year 5 Monitoring

Year 6 Monitoring

Year 7 Monitoring

1 = The number of reports or data points produced excluding the baseline




Table 3. Project Contacts Table

UT West Branch Rocky River Restoration Site

Designer

Primary project design POC

KCI Associates of North Carolina, PC / 4505 Falls of Neuse
Road, Suite 400, Raleigh, NC 27609

Kristin Knight, PE

Construction Contractor

Construction contractor POC

CEC (RES)/ 150 Pine Ridge Road, Mt. Airy, NC 27030

Joanne Cheatham

Survey Contractor

Survey contractor POC

Turner Land Surveying / P.O. Box 148, Swannanoa, NC 28778

David Turner, PLS

Planting Contractor

Planting contractor POC

HARP / 301 McCullough Drive, Suite 400, Charlotte, NC
28262

Alan Peoples

Monitoring Performers

RES / 3600 Glenwood Ave, Suite 100, Raleigh, NC 27612

Monitoring POC

Ryan Medric (919) 741-6268




Table 4. Project Background Information

Project Name

UT West Branch Rocky River

County Mecklenburg
Project Area (acres) 58.86
Project Coordinates (latitude and longitude) 352914.45 N, -804754.81 W
Planted Acreage (Acres of Woody Stems Planted) 11.6

Project Watershed Summary Information
Physiographic Province Piedmont
River Basin Yadkin
USGS Hydrologic Unit 8-digit I 3040105]USGS Hydrologic Unit 14-digit I 3040105010010
DWR Sub-basin 03-04-11
Project Drainage Area (Acres) 167
Project Drainage Area Percentage of Impervious Area 2%

CGIA Land Use Classification

Forest, Open/Grassland, Utility Easement, Roads

Reach Summary Information

Parameters uTwB utT uT2
Length of reach (linear feet) 3,028 94 319
Valley confinement (Confined, moderately confined, unconfined) Confined
Drainage area (Acres) 167 4 75.1
Perennial, Intermittent, Ephemeral Perennial Intermittent Perennial
NCDWR Water Quality Classification C
Stream Classification (existing) G5 G5 G5
Evolutionary trend (Simon) Stage lll
FEMA classification Zone X
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Visual Assessment Data



Figure 2

Current Conditions
Plan View

MYO0 2021

UT West Branch
Rocky River

Mecklenburg County, NC

Date: 7/14/2021 Drawn by: RTM
Lat: 35.489774 Long: -80.798150
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Table 5. Visual Stream Stability Assessment

Reach UTWB-1
Assessed Stream Length 423
Assessed Bank Length 846
Number
Stable, Amount of % Stable,
Performing as| Total Number| Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
0
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 4 4 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring 8 8 100%

guidance document)
-




Table 5. Visual Stream Stability Assessment

Reach UTWB-2
Assessed Stream Length 1747
Assessed Bank Length 3494
Number
Stable, Amount of % Stable,
Performing as| Total Number| Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
0,
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 15 15 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring 29 29 100%

guidance document)
-




Table 5. Visual Stream Stability Assessment

Reach UTWB-3
Assessed Stream Length 1314
Assessed Bank Length 2628
Number
Stable, Amount of % Stable,
Performing as| Total Number| Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
0
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 5 5 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring 16 16 100%

guidance document)
-




Table 5. Visual Stream Stability Assessment

Reach UT1
Assessed Stream Length 94
Assessed Bank Length 188
Number
Stable, Amount of % Stable,
Performing as| Total Number| Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
0,
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 4 4 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring 0 0 #DIV/0!

guidance document)
-




Table 5. Visual Stream Stability Assessment

Reach UT2
Assessed Stream Length 259
Assessed Bank Length 518
Number
Stable, Amount of % Stable,
Performing as| Total Number| Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
0,
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 6 6 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring 4 4 100%

guidance document)
-




Table 6 Vegetation Condition Assessment

Planted Acreage1 11.6
. L Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreage Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. 0.1 acres Rea:tlézple 0 0.00 0.0%
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Sin%rlznlgztch 0 0.00 0.0%
Total 0.0%
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Sin%rlznlgztch 0 0.00 0.0%
Cumulative Total 0.0%
Easement Acreage’ 58.86
Mappin CCPV Number of | Combined % of
Vegetation Category Definitions pping . Easement
Threshold Depiction Polygons Acreage
Acreage
4. Invasive Areas of Concern’ Areas or points (if too small to render as polygons at map scale). 1000 SF CrZ::lslr?z\:\;ch 0 0.00 0.0%
3 o Red Simple o
|5. Easement Encroachment Areas Areas or points (if too small to render as polygons at map scale). none Hatch 0 0.00 0.0%

1 = Enter the planted acreage within the easement. This number is calculated as the easement acreage minus any existing mature tree stands that were not subject to supplemental planting of the understory, the channel acreage, crossings or
any other elements not directly planted as part of the project effort.

2 = The acreage within the easement boundaries.

3 = Encroachment may occur within or outside of planted areas and will therefore be calculated against the overall easement acreage. In the event a polygon is cataloged into items 1, 2 or 3 in the table and is the result of encroachment, the
associated acreage should be tallied in the relevant item (i.e., item 1,2 or 3) as well as a parallel tally in item 5.

4 = Invasives may occur in or out of planted areas, but still within the easement and will therefore be calculated against the overall easement acreage. Invasives of concern/interest are listed below. The list of high concern spcies are those with
the potential to directly outcompete native, young, woody stems in the short-term (e.g. monitoring period or shortly thereafter) or affect the community structure for existing, more established tree/shrub stands over timeframes that are slightly
longer (e.g. 1-2 decades). The low/moderate concern group are those species that generally do not have this capacity over the timeframes discussed and therefore are not expected to be mapped with regularity, but can be mapped, if in the
judgement of the observer their coverage, density or distribution is suppressing the viability, density, or growth of planted woody stems. Decisions as to whether remediation will be needed are based on the integration of risk factors by EEP
such as species present, their coverage, distribution relative to native biomass, and the practicality of treatment. For example, even modest amounts of Kudzu or Japanese Knotweed early in the projects history will warrant control, but
potentially large coverages of Microstegium in the herb layer will not likley trigger control because of the limited capacities to impact tree/shrub layers within the timeframes discussed and the potential impacts of treating extensive amounts of
ground cover. Those species with the "watch list" designator in gray shade are of interest as well, but have yet to be observed across the state with any frequency. Those in red italics are of particular interest given their extreme risk/threat level
for mapping as points where jsolated specimens are found, particularly ealry in a projects monitoring history. However, areas of discreet, dense patches will of course be mapped as polygons. The symbology scheme below was one that was
found to be helpful for symbolzing invasives polygons, particulalry for situations where the conditon for an area is somewhere between isolated specimens and dense, discreet patches. In any case, the point or polygon/area feature can be
symbolized to describe things like high or low concern and species can be listed as a map inset, in legend items if the number of species are limited or in the narrative section of the executive summary.




UTWBRR MY0 Fixed Vegetation Monitoring Plot Photos

Vegetation Plot 2 (4/13/2021)

Vegetation Plot 3 (4/13/2021)



Vegetation Plot 5 (4/13/2021) - Vegetation Plot 6 (4/13/2021)



UTWBRR MY0 Random Vegetation Monitoring Plot Photo

Random egetation Plot 4 (4/14/2021)



SR

4/14/2021)

Random Vegetation Plot 5 (



UTWBRR Monitoring Device Photos

Stage Recorder UTWB-3 | Flow Gauge UTI
I T . e

b

&

Flow Gae UT2



UTWBRR Photo Station Photos

Photo Sation 1
UTWB-1 entering the project area

| oto Sation 3
UT1-1 entering the project area

hto Station 2
UTWB-2 looking downstream

hot Sato 4
Confluence of UTWB-1 and UT1-2



Photo Station 5
Crossing on UTWB-2 looking downstream

Photo Station 7
UT2-1 entering the project area

Photo Sttion 6
Crossing on UTWB-2 looking upstream

Photo Station 8
Crossing on UT2-2 looking downstream



Photo Statio 10
Crossing on UT2-2 looking upstream Confluence of UTWB-2 and UT2-2

hoto tation 11 Poto taton 12
Crossing on UTWB-3 looking downstream Crossing on UTWB-3 looking upstream



Photo Station 13 Photo Statin 14
UTWB-3 looking downstream UTWB-3 exiting the project area
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Table 7. Planted Species Summary

Appendix C. Vegetation Plot Data

Common Name Scientific Name Mitigation Plan % As-Built % Total Stems Planted

River Birch Betula nigra 9 11 1,050

American Sycamore Platanus occidentalis 9 12 1,150
Willow Oak Quercus phellos 10 10 900
Flowering Dogwood Cornus florida 5 6 550
American Witchhazel| Hamamelis virginiana 5 4 400
White Oak Quercus alba 10 9 800
Swamp Chestnut Oak Quercus michauxii 10 9 800
American Hornbeam Carpinus caroliniana 9 9 800

Tulip Poplar Liriodendron tulipifera 9 12 1,150
American Elm Ulumus americana 10 10 900
Hazel Alder Alnus serrulata 5 8 750

Green Ash Fraxinus pennyslvanica 9 0 0

Total 9,250

Planted Area 11.6

As-built Planted Stems/Acre 671

Table 8. Vegetation Plot Mitigation Success Summary

Success Average
Planted Volunteer Total L Planted
Plot # Criteria
Stems/Acre | Stems/Acre | Stems/Acre Met? Stem
Height (ft)

1 931 0 931 Yes 1.5
2 647 0 647 Yes 1.5
3 971 0 971 Yes 1.4
4 486 0 486 Yes 1.4
5 931 0 931 Yes 1.4
6 647 0 647 Yes 1.1
R1 526 0 526 Yes 1.5
R2 526 0 526 Yes 1.5
R3 526 0 526 Yes 1.6
R4 688 0 688 Yes 1.4
R5 567 0 567 Yes 1.4
R6 607 0 607 Yes 1.5
Project Avg 671 0 671 Yes 1.4




Table 9. Stem Count Total and Planted by Plot Species

Appendix C. Vegetation Plot Data

UTWBRR

Current Plot Data (MYO0 2021)

Species 92684-01-0001 | 92684-01-0002 | 92684-01-0003 | 92684-01-0004 | 92684-01-0005 | 92684-01-0006 92684-01-R1 92684-01-R2 92684-01-R3
Scientific Name Common Name Type PnoLyP-all |T PnoL§P-all (T PnoL{P-all |T PnoLyP-all |T PnoLyP-all |T PnoL{P-all T PnoLyP-all |T PnoL§P-all |T PnoL§P-all |T
Alnus serrulata hazel alder Shrub 1 1 1 1 1 1 1 1 1 1 1 1
Betula nigra river birch Tree 6 6 6 5 5 5 3 3 3 2 2 2 9 9 3 3 3 3 3 3 5 5 5
Carpinus caroliniana American hornbeam [Tree 1 1 1 1 1 1 4 4 4
Cornus florida flowering dogwood [Tree 1 1 1 4 4 4 3 3 3 2 2 2 1 1 1 1 1 1
Hamamelis virginiana American witchhazel|Tree 2 2 2 1 1 1 1 1 1 2 2 2 3 3 3 3 3 3 1 1 1
Liriodendron tulipifera tuliptree Tree 3 3 3 4 4 4 1 1 1 1 1 1
Platanus occidentalis American sycamore |Tree 1 1 1 8 8 8 4 4 4 2 2 2 2 2 2 2 2 2
Quercus alba white oak Tree 1 1 1 2 2 2 5 5 5 1 1 1 1 1 1 2 2 2 1 1 1
Quercus michauxii swamp chestnut oak |Tree 2 2 2 1 1 1 1 1 1 1 1 1 2 2 2 1 1 1
Quercus phellos willow oak Tree 10 10 10 6 6 6 2 2 2 3 3 3 2 2 2
Ulmus americana American elm Tree 1 1 1 7 7 7 1 1 1 1 1 1
Stem count] 23| 23 23 16 16 16] 24| 24 24 12 12 12] 23 23 23 16 16 16 13 13 13 13( 13 13 13 13 13
size (ares) 1 1 1 1 1 1 1 1 1
size (ACRES) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Species count 6 6 6 6 6 6 9 9 9 5 5 5 8 8 8 4 4 4 7 7 7 8 8 8 7 7 7
Stems per ACRE] 931 931 931] 647 647 647] 971 9711 971] 486] 486 486] 931| 931 931] 647 647[ 6471 526| 526] 526) 526] 526 526] 526] 526 526
Current Plot Data (MYO0 2021) Annual Means
Species 92684-01-R4 92684-01-R5 92684-01-R6 MYO0 (2021)
Scientific Name Common Name Type PnoL{P-all |T PnoL{P-all |T PnoLjP-all |T PnoLyP-all |T
Alnus serrulata hazel alder Shrub 1 1 1 5 5 5
Betula nigra river birch Tree 4 4 4 1 1 1 2 2 2 43 43 43
Carpinus caroliniana American hornbeam |Tree 2 2 2 1 1 1 9 9 9
Cornus florida flowering dogwood [Tree 4 4 4 1 1 1 17 17 17
Hamamelis virginiana American witchhazel|Tree 2 2 2 15 15 15
Liriodendron tulipifera tuliptree Tree 1 1 1 1 1 1 11 11 11
Platanus occidentalis American sycamore |Tree 2 2 2 2 2 2 5 5 5 28] 28] 28
Quercus alba white oak Tree 4 4 4 1 1 1 18 18 18
Quercus michauxii swamp chestnut oak |Tree 1 1 1 1 1 1 10 10 10
Quercus phellos willow oak Tree 3 3 3 3 3 3 2 2 2 31 31 31
Ulmus americana American elm Tree 2 2 2 12 12 12
Stem count 17 17 17 14 14 14 15 15 150 1991 199] 199
size (ares) 1 1 1 12
size (ACRES) 0.02 0.02 0.02 0.30
Species count 7 7 7 7 7 7 8 8 8 11 11 11
Stems per ACRE] 688 688 688] 567 567 567] 607| 607] 607} 671] 671 671
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Table 10. Baseline Stream Data Summary

UT West Branch Rocky River Mitigation Site - Reach UTWB-1

Parameter

Gauge2

Regional Curve

Pre-Existing Condition

Reference Reach(es) Data

Design

Monitoring Baseline

Dimension and Substrate - Riffle Only

Min

Mean

Max sD° Min Mean Med

Med

Med Max

Bankfull Width (ft)

4.5

5.6 ---

8.4

9.8 ---

5.8

6.2 -

>18.5

>49.2

(
Floodprone Width (ft)
Bankfull Mean Depth (ft)

0.9

1.0

'Bankfull Max Depth (ft)

1.4

15

0.9 ---

Bankfull Cross Sectional Area (ftz)

4.2

5.6 ---

5.7 ---

Width/Depth Ratio

5.0

5.6 ---

Entrenchment Ratio

1.4

16

>5 -—

'Bank Height Ratio]

4.4

NININI N NINININ] S
]
i
i
]
i
i
]
i
i

)

NININ N NINININ] S

7.0

Profile

Riffle Length (ft)

--—- 33.2

Riffle Slope (ft/ft)

-—- 2.7

Pool Length (ft)

-—- 44.2

Pool Max depth (ft)
Pool Spacing (ft)

-—- 77.3

Pattern

Channel Beltwidth (ft)

35

43

35

--- 43

Radius of Curvature (ft)

18

30

18

30

Rc:Bankfull width (ft/ft)

2.1

3.6

2.1

--—- 3.6

Meander Wavelength (ft)

72

93

72

93

Meander Width Ratio

4.2

5.1

4.2

5.1

Transport parameters

Reach Shear Stress (competency) b/

Max part size (mm) mobilized at bankfull

Stream Power (transport capacity) W/m?

Additional Reach Parameters

Rosgen Classification

Bankfull Velocity (fps)

Bankfull Discharge (cfs

Valley length (ft

)

)

Channel Thalweg length (ft)
Sinuosity (ft)

Water Surface Slope (Channel) (ft/ft)

Channel slope (ft/ft)

3Bankfull Floodplain Area (acres)

“% of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section measurements and the longitudinal profile. 2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).

3. Utilizing XS measurement data produce an estimate of the bankfull floodplain area in acres, which should be the area from the top of bank to the toe of the terrace riser/slope.

4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3




Table 10. Baseline Stream Data Summary
UT West Branch Rocky River Mitigation Site - Reach UTWB-2

Parameter Gauge2 Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline
Dimension and Substrate - Riffle Only LL UL Eq Min Mean Med Max SD° n Min Mean Med Max SD° n Min Med Max Min Mean Med Max SD° n
Bankfull Width (ft) - - - - --- 5.0 --- - 1 - - - - - 2 - 8.4 - 7.0 8.0 - 8.9 1.3 2
Floodprone Width (ft) --- --- 9.2 --- --- 1 --- --- - --- - 2 - >18.5 -—- >48.2 >48.8 --- >49.3 0.8 2
Bankfull Mean Depth (ft) - - - - - 1.1 - -— 1 - — - — — 2 — 0.5 — — — — — — —
'Bankfull Max Depth (ft) - --- 1.6 - - 1 - - - - - 2 - 0.6 - 0.8 0.8 - 0.8 0.0 2
Bankfull Cross Sectional Area (ft%) - - - --- --- 5.3 - --- 1 - - -- - - 2 - 4.3 - 4.1 4.3 - 4.5 0.3 2
Width/Depth Ratio - - 4.7 - -—- 1 10.0 12.0 - 14.0 - 2 — 16.3 - — — — — — —
Entrenchment Ratio --- - 1.8 --- - 1 >2.2 >2.2 --- >2.2 --- 2 -—- >2.2 - >5.6 >6.3 — >6.9 0.9 2
'Bank Height Ratio] --- - 34 - - 1 1.0 1.1 - 1.1 --- 2 --- 1.0 --- 1.0 1.0 - 1.0 0.0 2
Profile
Riffle Length (ft) 4.3 15.8 29.3
Riffle Slope (ft/ft) - --- --- - --- - - - - — - - - - — - — — — — —
Pool Length (it) 10 26 12.5 40.1 62.4
Pool Max depth (ft) --= --- --= --- --= --- --- --- --= --- --= --- --- --- --- --- --- --- --- --- ---
Pool Spacing (ft) 38 92 18.7 55.9 84.6
Pattern
Channel Beltwidth (ft) 41 63 41 63
Radius of Curvature (ft) 18 36 18 36
Rc:Bankfull width (ft/ft) --- --- --- --- - --- 2 - - 3 . - 2.1 - 4.3 2.1 - — 43 — -
Meander Wavelength (ft) --- --- --- --- - --- - -— - -— - - 77 - 162 77 - - 162 — -
Meander Width Ratio - -—- --- - -—- -—- 3 -—- - 8 - — 4.9 — 7.5 4.9 - - 75 - —
Transport parameters
Reach Shear Stress (competency) Ib/f? --- --- -—-
Max part size (mm) mobilized at bankfull -— — —
Stream Power (transport capacity) W/m? - - -—-
Additional Reach Parameters
Rosgen Classification G5 C5 C5 C5
Bankfull Velocity (fps) --- - --- - — — -
Bankfull Discharge (cfs) - - - -— — -
Valley length (ft) -— — — —
Channel Thalweg length (ft) - - - -
Sinuosity (ft) 1.06 12,15 1.2 1.2
Water Surface Slope (Channel) (ft/ft) 0.0195 --- 0.014 0.014

Channel slope (ft/ft)

3Bankfull Floodplain Area (acres)

“% of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section measurements and the longitudinal profile. 2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).

3. Utilizing XS measurement data produce an estimate of the bankfull floodplain area in acres, which should be the area from the top of bank to the toe of the terrace riser/slope.

4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3




Table 10. Baseline Stream Data Summary
UT West Branch Rocky River Mitigation Site - Reach UTWB-3

Parameter Gauge2 Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline
Dimension and Substrate - Riffle Only LL UL Eq Min Mean Med Max SD° n Min Mean Med Max SD° n Min Med Max Min Mean Med Max SD° n
Bankfull Width (ft) - - - 7.4 8.3 --- 9.1 - 2 - --- - --- - 2 - 12.0 --—- 11.0 13.8 --- 16.5 3.9 2
Floodprone Width (ft) 11.3 12.0 - 12.7 - 2 - - - - - 2 --- >26.4 - >49 >49.1 - >49.2 0.1 2
Bankfull Mean Depth (ft) - - - 0.9 1.1 - 1.2 -— 2 -— - -— - -— 2 — 0.8 - - - - - — -
'Bankfull Max Depth (ft) 1.5 1.6 1.7 2 2 0.9 1.0 1.2 1.3 0.2 2
Bankfull Cross Sectional Area (ft) - - - 8.5 8.9 --- 9.2 - 2 - - - - - 2 - 9.0 - 7.5 10.2 - 12.9 3.8 2
Width/Depth Ratio 6.0 7.9 --- 9.7 - 2 10.0 12.0 - 14.0 - 2 -— 16.0 - - - — — - -
Entrenchment Ratio 1.3 1.5 - 1.7 - 2 >2.2 >2.2 - >2.2 - 2 - >2.2 - >3 >3.8 - >4.5 1.1 2
'Bank Height Ratio] 4.7 4.9 - 5.0 - 2 1.0 1.1 --- 1.1 --- 2 --- 1.0 --- 1.0 1.0 - 1.0 0.0 2
Profile
Riffle Length (ft) 6.3 20.3 42.8
Riffle Slope (ft/ft) --- --- --- --- --- --- - - - -— - - - - - 0.20 1.8 - 3.1 — —
Pool Length (it) 14 39 12.9 58.2 96.6
Pool Max depth (ft) --= --- --= --- --= --- --- --- --= --- --= --- --- --- --- --- --- --- --- --- ---
Pool Spacing (ft) 55 133 31.3 79.3 139.5
Pattern
Channel Beltwidth (ft) 36 93 36 93
Radius of Curvature (ft) 20 40 20 40
Rc:Bankfull width (ft/ft) - - -—- - -— - 2 — - 3 — — 1.7 — 3.3 1.7 — — 3.3 — —
Meander Wavelength (ft) --- --- --- --- - --- - -— - -— - - 108 - 195 108 - - 195 — -
Meander Width Ratio - - - - - --- 3 --- -—- 8 - - 3 - 7.8 3 . - 7.8 - -
Transport parameters
Reach Shear Stress (competency) Ib/f? --- --- -—-
Max part size (mm) mobilized at bankfull -— — —
Stream Power (transport capacity) W/m? - - -—-
Additional Reach Parameters
Rosgen Classification G5 C5 C5 C5
Bankfull Velocity (fps) --- - --- - — — -
Bankfull Discharge (cfs) - - - -— — — -
Valley length (ft) -— — — —
Channel Thalweg length (ft) - - - -
Sinuosity (ft) 1.07 12,15 1.3 1.3
Water Surface Slope (Channel) (ft/ft) 0.0121 --- 0.013 0.013

Channel slope (ft/ft)

3Bankfull Floodplain Area (acres)

“% of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section measurements and the longitudinal profile. 2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).

3. Utilizing XS measurement data produce an estimate of the bankfull floodplain area in acres, which should be the area from the top of bank to the toe of the terrace riser/slope.

4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3




Table 10. Baseline Stream Data Summary
UT West Branch Rocky River Mitigation Site - Reach UT1

Parameter

Gauge2

Regional Curve

Pre-Existing Condition

Reference Reach(es) Data

Design

Monitoring Baseline

Dimension and Substrate - Riffle Only

Min

Mean

Max

Mean Med Max sD°

Med

Med

Bankfull Width (ft)

2.5

2.8

5.5

5.3

5.8

6.1

>12.1

36.7

(
Floodprone Width (ft)
Bankfull Mean Depth (ft)

0.5

0.5

'Bankfull Max Depth (ft)

0.7

0.7

0.6

Bankfull Cross Sectional Area (ftz)

1.1

1.3

2.1

Width/Depth Ratio

5.8

6.1

Entrenchment Ratio

2.0

2.4

7.0

'Bank Height Ratio]

3.9

4.4

NININ N NINININ] S

NININ N NINININ] S

1.0

Profile

Riffle Length (ft)

15.1

Riffle Slope (ft/ft)

2.7

Pool Length (ft)

214

Pool Max depth (ft)
Pool Spacing (ft)

36.5

Pattern

Channel Beltwidth (ft)

20

25

20

25

Radius of Curvature (ft)

11

15

11

15

Rc:Bankfull width (ft/ft)

2.7

2.7

Meander Wavelength (ft)

54

60

54

60

Meander Width Ratio

3.6

4.5

3.6

4.5

Transport parameters

Reach Shear Stress (competency) b/

Max part size (mm) mobilized at bankfull

Stream Power (transport capacity) W/m?

Additional Reach Parameters

Rosgen Classification

Bankfull Velocity (fps)

Bankfull Discharge (cfs

Valley length (ft

)

)

Channel Thalweg length (ft)
Sinuosity (ft)

Water Surface Slope (Channel) (ft/ft)

Channel slope (ft/ft)

3Bankfull Floodplain Area (acres)

“% of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section measurements and the longitudinal profile. 2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).

3. Utilizing XS measurement data produce an estimate of the bankfull floodplain area in acres, which should be the area from the top of bank to the toe of the terrace riser/slope.

4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3




Table 10. Baseline Stream Data Summary

UT West Branch Rocky River Mitigation Site - Reach UT2

Parameter

Gauge2

Regional Curve

Pre-Existing Condition

Reference Reach(es) Data

Design

Monitoring Baseline

Dimension and Substrate - Riffle Only

Min

Mean

Max sD° Min Mean Med

Med

Med Max

Bankfull Width (ft)

5.1

5.3 ---

9.3

9.8 ---

6.5

6.8

>20.5

>41.3 --—-

(
Floodprone Width (ft)
Bankfull Mean Depth (ft)

0.5

0.5 ---

'Bankfull Max Depth (ft)

0.8

0.8 ---

0.8 ---

Bankfull Cross Sectional Area (ftz)

2.1

2.4

Width/Depth Ratio

12.4

13.1 ---

Entrenchment Ratio

1.3

13

'Bank Height Ratio]

10.5

NININI N NINININ] S
]
i
i
]
i
i
]
i
i

11.3

NININ N NINININ] S

Profile

Riffle Length (ft)

--—- 65.1

Riffle Slope (ft/ft)

-—- 2.2

Pool Length (ft)

--- 39.5

Pool Max depth (ft)
Pool Spacing (ft)

-—- 89.5

Pattern

Channel Beltwidth (ft)

26

43

26

--- 43

Radius of Curvature (ft)

18

34

18

34

Rc:Bankfull width (ft/ft)

1.9

3.7

1.9

--—- 3.7

Meander Wavelength (ft)

74

123

74

123

Meander Width Ratio

2.8

4.6

2.8

16

Transport parameters

Reach Shear Stress (competency) b/

Max part size (mm) mobilized at bankfull

Stream Power (transport capacity) W/m?

Additional Reach Parameters

Rosgen Classification

Bankfull Velocity (fps)

Bankfull Discharge (cfs

Valley length (ft

)

)

Channel Thalweg length (ft)
Sinuosity (ft)

Water Surface Slope (Channel) (ft/ft)

Channel slope (ft/ft)

3Bankfull Floodplain Area (acres)

“% of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section measurements and the longitudinal profile. 2 = For projects with a proximal USGS gauge in-line with the project reach (added bankfull verification - rare).

3. Utilizing XS measurement data produce an estimate of the bankfull floodplain area in acres, which should be the area from the top of bank to the toe of the terrace riser/slope.

4 = Proportion of reach exhibiting banks that are eroding based on the visual survey for comparison to monitoring data; 5. Of value/needed only if the n exceeds 3




Appendix D. Table 11 - Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)

Project Name/Number: UT West Branch Rocky River #92684

Cross Section 1 (Riffle)

Cross Section 2 (Pool)

Cross Section 3 (Riffle)

Cross Section 4 (Pool)

Cross Section 5 (Riffle)

Base MY1 | MY2 | MY3 | MY5 | MY7 | MY+ Base MY1 | MY2 | MY3 | MY5 | MY7 | MY+ | Base | MY1l | MY2 | MY3 | MY5 | MY7 | MY+ | Base | MYl | MY2 | MY3 | MYS5 | MY7 | MY+ Base MY1 | MY2 | MY3 | MY5 | MY7 | MY+
Bankfull Elevation (ft) - Based on AB-XSA'| 704.6 704.2 694.2 694.1 682.1
Bankfull Width (ft)'] 9.8 NA 8.9 NA 7.0
Floodprone Width (ft)'] >49.2 NA >493 NA >48.2
Bankfull Max Depth (ft)] 0.9 2.2 0.8 2.2 0.8
Low Bank Elevation (ft] 704.56 704.2 694.2 694.1 682.1
Bankfull Cross Sectional Area (f6)’] 5.7 11.5 45 10.4 4.1
Bankfull Entrenchment Ratio' >5 NA >5.6 NA >6.9
Bankfull Bank Height Ratio'] 1.0 NA 1.0 NA 1.0
Cross Section 6 (Pool) Cross Section 7 (Riffle) Cross Section 8 (Pool) Cross Section 9 (Riffle) Cross Section 10 (Pool)
Base MY1 | MY2 | MY3 | MY5 | MY7 | MY+ Base MY1 | MY2 | MY3 | MY5 | MY7 | MY+ | Base | MY1l | MY2 | MY3 | MY5 | MY7 | MY+ | Base | MYl | MY2 | MY3 | MYS5 | MY7 | MY+ Base MY1 | MY2 | MY3 | MY5 | MY7 | MY+
Bankfull Elevation (ft) - Based on AB-XSA'| 681.6 672.3 672.1 659.1 658.2
Bankfull Width (f)'] NA 11.0 NA 16.5 NA
Floodprone Width (ft))] NA >49.2 NA >49 NA
Bankfull Max Depth (f)’] 2.3 1.0 1.5 1.3 2.1
Low Bank Elevation (ft] 681.6 672.3 672.1 659.1 658.2
Bankfull Cross Sectional Area (f6))] 11.2 7.5 12.3 12.7 10.8
Bankfull Entrenchment Ratio'] ~ NA >4.5 NA >3.0 NA
Bankfull Bank Height Ratio'| ~ NA 1.0 NA 1.0 NA
Cross Section 11 (Pool) Cross Section 12 (Riffle) Cross Section 13 (Riffle Cross Section 14 (Pool)
Base MYI1 | MY2 | MY3 | MY5 | MY7 | MY+ Base MYI1 | MY2 | MY3 | MY5 | MY7 | MY+ | Base | MYl | MY2 | MY3 | MY5 | MY7 | MY+ | Base | MYl | MY2 | MY3 | MYS5 | MY7 | MY+
Bankfull Elevation (ft) - Based on AB-XSA'| 7003 700.2 675.0 674.9
Bankfull Width (f)'] NA 53 9.8 NA
Floodprone Width (f9)'] NA 36.7 >41.8 NA
Bankfull Max Depth (f’] 1.6 0.6 0.8 1.0
Low Bank Elevation (ft] 700.3 700.2 675.0 674.9
Bankfull Cross Sectional Area (f6))] 7.5 2.1 53 7.0
Bankfull Entrenchment Ratio'| NA 7.0 >4.3 NA
Bankfull Bank Height Ratio'] NA 1.0 1.0 NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation

2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Width (ft))] 9.8

Floodprone Width (ft)'] ~ >49.2
Bankfull Max Depth (ft)’ 0.9

Low Bank Elevation (ft)]  704.56
Bankfull Cross Sectional Area (ft")’ 5.7
Bankfull Entrenchment Ratio' >5
Bankfull Bank Height Ratio' 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation

2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Max Depth (ft)’ 22
Low Bank Elevation (ft)] 704.16
Bankfull Cross Sectional Area (ft°)’ 11.5
Bankfull Entrenchment Ratio NA
Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation




Upstream

Downstream

698

697

696

695

Elevation (ft)

694

693

692

UTWBRR - Reach UTWB-2 - Cross Section 3 - Riffle - Restoration

o= e e -...ﬁ:—. —oem

L

0 3 6 9 12 15

18

21 24

27

Distance (ft)

30

33 36

39 42

45 48

MYO0 2020 = == = Approx. Bankfull

Floodprone Area

eeeeee | ow Bank Elevation

3X Vertical Exaggeration

Cross Section 3 (Riffle)
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Bankfull Elevation (ft) - Based on AB-XSA'| 69420
Bankfull Width (f)'| 89
Floodprone Width (f)'| ~ >49.3
Bankfull MaxDepth (f)’] 08
Low Bank Elevation (ft)] 694.20
Bankfull Cross Sectional Area (1’[2)2 4.5
Bankfull Entrenchment Ratio’ >5.6
Bankfull Bank Height Ratio' 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Max Depth (ft)2 22
Low Bank Elevation (ft)] 694.05
Bankfull Cross Sectional Area (f‘rz)2 104
Bankfull Entrenchment Ratio' NA
Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Elevation (ft) - Based on AB-XSA'| 682.08
Bankfull Width (f)" 7.0

Floodprone Width (f)'|  >48.2
Bankfull Max Depth (ft)° 0.8

Low Bank Elevation (ft)] 682.08
Bankfull Cross Sectional Area (ft)” 4.1
Bankfull Entrenchment Ratio >6.9
Bankfull Bank Height Ratio 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Max Depth (fy’] 2.3

Low Bank Elevation (ft)] 681.58

Bankfull Cross Sectional Area (ﬁz)2 11.2

Bankfull Entrenchment Ratio' NA

Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Width (f)']  11.0
Floodprone Width (ft)'|  >49.2
Bankfull Max Depth (f)’] 1.0
Low Bank Elevation (ft)] 672.28
Bankfull Cross Sectional Area (f‘rz)2 7.5
Bankfull Entrenchment Ratio' >4.5
Bankfull Bank Height Ratio' 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Max Depth (ft)’ 15
Low Bank Elevation (ft)] 672.11
Bankfull Cross Sectional Area (ftz)2 12.3
Bankfull Entrenchment Ratio' NA
Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Low Bank Elevation (ft)] 659.10
Bankfull Cross Sectional Area (1‘[2)2 12.7
Bankfull Entrenchment Ratio’ >3.0
Bankfull Bank Height Ratio' 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Cross Sectional Area (ftz)2 10.8

Bankfull Entrenchment Ratio' NA

Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Cross Sectional Area (ft°) 7.5
Bankfull Entrenchment Ratio' NA
Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Cross Sectional Area (ft°)’ 2.1
Bankfull Entrenchment Ratio' 7.0
Bankfull Bank Height Ratio' 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Floodprone Width (ft)'| >41.8

Bankfull Max Depth (ft)’ 0.8

Low Bank Elevation (ft)] 675.00
Bankfull Cross Sectional Area (1’(2)2 5.3
Bankfull Entrenchment Ratio' >4.3
Bankfull Bank Height Ratio' 1.0

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Bankfull Cross Sectional Area (1"[2)2 7.0
Bankfull Entrenchment Ratio' NA
Bankfull Bank Height Ratio' NA

1 - Uses the as-built cross sectional area as the basis for adjusting each subsequent years bankfull elevation
2 - Uses the current years low top of bank as the basis for adjusting each subsequent years bankfull elevation
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Appendix E

Record Drawings
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DIRECTIONS TO SITE Y4
Directions from Raleigh are as follows:
Proceed west on 1-401-85 S approximately 62
miles then continue onto -85 S for
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approximately 64 miles. Take exit 68 for
US-29 SNC-3 N and travel for approximately
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5 miles before taking a slight right onto N UTWB (&)

STREAM STREAM
ENHANCEMENT I[ENHANCEMENT Il TOTAL
(1.5:1) (2.51)

Ridge Avenue (NC-3 N). Follow NC-3 N CREDITS
approximately 10 miles then take a left onto
Davidson Road. Proceed approximately 2 miles
then turn right onto Shearer Road and travel

3,837 FT.
3,837 CR.

45 FT.
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19.4 CR. 3,886.6
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approximately 2 miles before turning left onto
Fisher Road. Parking for access to the project
site is located at the end of Fisher Road at the
Town of Davidson's Fisher Farm Park.
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DATE

GENERAL NOTES: AS-BUILT CONTROL POINTS
BEARINGS AND DISTANCES: POINT NORTHING EASTING ELEV DESCRIPTION
ALL BEARINGS ARE NAD 1983 GRID BEARINGS.
ALL DISTANCES AND COORDINATES SHOWN ARE HORIZONTAL 5 638580.477 1464818.918 714.13 EXISTING NAIL
(GROUND) VALUES. 24 637749.13 1464498.36 738.2 TLS#24NL GPS
25 637314.44 1464338.94 707.67 TLS#25NL GPS
26 637011.29 1464510.82 695.92 TLS#26NL GPS
DEVIATIONS, ADDITIONS, AND SUBTRACTIONS TO ORIGINAL CONSTRUCTION 28 636800.62 1464951.74 692.99 TLS#28NL GPS
PLANS AND ANY ADDITIONAL NOTES ARE MARKED IN RED. 29 635840.329 1464159.854 662.575  TLS#29NL GPS
32 638647.558 1464866.985 717.929  TLS#32NL GPS
50 638313.556 1464931.562 706.473  TLS#50NL
51 638099.988 1464934.344 699.978  TLS#51NL
52 637828.198 1464906.622 694.927  TLS#52NL
53 637985.679 1464808.891 719.976  TLS#53NL
55 637590.219 1464720.961 688.775  TLS#55NL
56 637442.294 1464634.335 689.641  TLS#56NL
57 637137.627 1464683.133 680.312  TLS#57RBC
58 636792.941 1464703.06 677.421  TLS#58RBC
62 636498.581 1464529.151 673.331  TLS#62RBC
10004 638135.253 1464644.492 750.83 EXISTING NAIL
PROJECT LEGEND:
Thalweg N -
w/Approximate Bankfull Limits Treeline .. CYTYTY
Installed Step Pool (Log or Boulder Sill) % 1" Contour Line (As-built)
Installed Alternating Log Step
—— OHW ——

Riffle w/Soil Lift T
Installed Constr. Riffle w/Soil Lift ...

Installed Constr. Riffle wilog Sill
and Soil Lift ... ...

Installed Toe Wood With Soil Lift
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STREAM
ZONE

STREAM ZONE

LIVE STAKES: 1.5' TO 2' LENGTHS, 1/2" TO 2" DIAMETER,
1 ROW AT 3' CENTER SPACING, RANDOM SPECIES PLACEMENT

COMMON NAME

SCIENTIFIC NAME

APPROX % OF TOTAL

SILKY DOGWOOD
BLACK WILLOW

SILKY WILLOW
COMMON ELDERBERRY
TAG ALDER

IN SOIL LIFTS, LIVE STAKES WERE INSTALLED AT 2' SPACING

CORNUS AMOMUM
SALIX NIGRA

SALIX SERICEA
SAMBUCUS CANADENSIS
ALNUS SERRULATA

25.0%

3.0%
22.5%
25.0%
24.5%

PER LIFT FROM BEGINNING OF PROJECT UNTIL APPROXIMATELY

CONFLUENCE WITH UT2; AFTER THIS POINT, WHIPS WERE
INSTALLED IN ALL SOIL LIFTS.

LIVE WILLOW WHIPS CONSISTED OF SALIX NIGRA OR SERICEA
1/2 - 1" IN DIAMETER AND 4-6 FEET IN LENGTH.

RIPARIAN
ZONE

RIPARIAN PLANTING ZONE = 11.6 ACRES

12" - 18" BARE ROOT MATERIAL
680 STEMS/ACRE (8' X 8' SPACING), RANDOM SPECIES PLACEMENT.

COMMON NAME SCIENTIFIC NAME STATUS % OF TOTAL  # OF PLANTS
ALDER ALNUS SERRULATA FACW 8.1% 750
RIVER BIRCH BETULA NIGRA FACW 11.4% 1,050
AMERICAN HORNBEAM CARPINUS CAROLINIANA FAC 8.7% 800
FLOWERING DOGWOOD CORNUS FLORIDA FACU 5.9% 550
AMERICAN WITCH HAZEL HAMAMELIS VIRGINIANA FACU 4.3% 400
TULIP POPLAR LIRIODENDRON TULIPIFERA FACU 12.4% 1,150
AMERICAN SYCAMORE PLATANUS OCCIDENTALIS FACW 12.4% 1,150
WHITE OAK QUERCUS ALBA FACU 8.6% 800
SWAMP CHESTNUT OAK  QUERCUS MICHAUXII FACW 8.6% 800
WILLOW OAK QUERCUS PHELLOS FAC 9.7% 900
AMERICAN ELM ULMUS AMERICANA FACW 9.7% 900
(GREEN ASH ELIMINATED FROM PROPOSED PLANTING PLAN) 9,250

| II
Ny

Ul

N— Pp—
CONSERVATION EASEMENT— - —

TOTAL QUANTITY INCLUDES

1,000 ADDITIONAL STEMS
INSTALLED AS SUPPLEMENTAL
PLANTING DURING CONSTRUCTION.
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