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EXECUTIVE SUMMARY

Restoration Systems, LLC has established the Aycock Springs Stream and Wetland Mitigation Site (Site)
located approximately 1.5 miles north of Elon and Gibsonville in western Alamance County. The Site is
encompassed within 14-digit Cataloging Unit and Targeted Local Watershed 03030002030010 of the Cape
Fear River Basin.

Prior to construction, the Site encompassed approximately 13 acres of agricultural land used for livestock
grazing and timber production. The Site is situated along Travis Creek and four unnamed tributaries (UTs)
to Travis Creek. Existing streams were cleared, dredged, trampled by livestock, eroded vertically and
laterally, and received extensive sediment and nutrient inputs from livestock and adjacent runoff. A
breached dam was located at the downstream extent of Travis Creek which didn’t effectively pass storm
flows and impounded water during rain events. In addition, streamside wetlands were cleared and drained
by channel downcutting and land uses. The Site was identified to assist the North Carolina Division of
Mitigation Services (NCDMS) in meeting its stream and wetland restoration goals.

The following table summarizes the project goals/objectives and proposed functional uplift based on
proposed Site restoration activities and observations of two reference areas located in the vicinity of the

Site.

Project Goals and Objectives

Project Goal/Objective

How Goal/Objective will be Accomplished

Improve Hydrology

Restore Floodplain Access

Building a new channel at the historic floodplain elevation to restore
overbank flows

Restore Wooded Riparian Buffer

Planting a woody riparian buffer

Restore Stream Stability

Improve Sediment Transport to Convert the UTs
from Sand/Silt Dominated to Gravel/Cobble
Dominated Streams

Providing proper channel width and depth, stabilizing channel banks,
providing gravel/cobble substrate, planting a woody riparian buffer, and
removing cattle

Improve Stream Geomorphology

Increase Surface Storage and Retention

Building a new channel at the historic floodplain elevation restoring

Restore Appropriate Inundation/Duration

overbank flows, removing cattle, scarifying compacted soils, and
planting woody vegetation

Increase Subsurface Storage and Retention

Raising the stream bed elevation and rip compacted soils

Improve Water Quality

Increase Upland Pollutant Filtration

Planting a native, woody riparian buffer

Increase Thermoregulation

Planting a native, woody riparian buffer

Reduce Stressors and Sources of Pollution

Removing cattle and other agricultural inputs

Increase Removal and Retention of Pathogens,
Particulates (Sediments), Dissolved Materials
(Nutrients), and Toxins from the Water Column

Raising the stream bed elevation, restoring overbank flows, planting with
woody vegetation, removing cattle, increasing surface storage and
retention, and restoring appropriate inundation/duration

Increase Energy Dissipation of
Overbank/Overland Flows/Stormwater Runoff

Raising the stream bed elevation, restoring overbank flows, and planting
with woody vegetation

Restore Habitat

Restore In-stream Habitat

Building a stable channel with a cobble/gravel bed and planting a woody
riparian buffer

Restore Stream-side Habitat

Improve Vegetation Composition and Structure

Planting a woody riparian buffer
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Positive aspects supporting mitigation activities at the Site include the following.

e Streams have a Best Usage Classification of WS-V, NSW

e Located in a Targeted Local Watershed and within the NCDMS Travis, Tickle, Little Alamance
Local Watershed Planning (LWP) Area

e Travis Creek is listed on the NCDENR 2012 303(d) list for ecological/biological integrity

e Immediately south and abutting the Site is a property identified in the Little Alamance, Travis, &
Tickle Creek Watersheds Restoration Plan (PTCOG 2008) as a target property for wetland
restoration and streambank enhancement/conservation

o Immediately west of the Site is a large tract associated with Guilford County open space

Project construction and planting was completed between February 3, 2016 and April 8, 2016. Site
activities included the restoration of perennial and intermittent stream channels, enhancement (Level II) of
perennial stream channel, and re-establishment of riparian wetlands. Priority I restoration of intermittent
channels at the Site is imperative to provide significant functional uplift to Site hydrology, water quality,
and habitat, in addition to restore adjacent streamside, riparian wetlands. A total of 3581 Stream
Mitigation Units (SMUs) and 0.5 Riparian Wetland Mitigation Units (WMUs) are being provided as
depicted in the following table.

Stream Mitigation Type Pere‘nnial Stream Interlpittent Stream Ratio Msigge:tlil:m
(linear feet) (linear feet) Units
Restoration 3147 90 1:1 3237
Restoration (See Notes below)** 122 1:5:1 81
Enhancement (Level II) 657 -- 2.5:1 263
TOTAL 3804 212 3581
e . . Riparian Wetland
Wetland Mitigation Type Acreage Ratio Mitigation Units
Riparian Re-establishment 0.5 1:1 0.5
Riparian Enhancement 1.5% --
TOTAL 2.0 0.5

* Wetland enhancement acreage is not included in mitigation credit calculations as per RFP 16-005568 requirements.

** Prior to Site selection, the landowner received a violation for unauthorized discharge of fill material into Waters
of the United States. Fill resulted from unpermitted upgrades to a farm pond dam, including widening the dam
footprint, dredging stream channel, and casting spoil material adjacent to the stream channel on jurisdictional
wetlands. Prior to restoration activities the landowner was required to obtain an after-the-fact permit to resolve
the violations of Section 301 of the Clean Water Act (Action ID:SAW-2014-00665). In addition, stream reaches
and wetland areas associated with the violation have been removed from credit generation.

In addition, the landowner received a violation for riparian buffer impacts due to clearing of trees adjacent to
streams draining to Jordan Lake (NOV-2013-BV-0001). As a result of this violation, the upper 122 linear feet of
UT 3 has a reduced credit ratio (1.5:1). On-site visits conducted with USACE representatives determined that
the functional uplift of project restoration to UT 3 would be satisfactory to generate credit at this ratio.
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1.0 PROJECT GOALS, BACKGROUND, AND ATTRIBUTES

1.1 Location and Setting

Restoration Systems, LLC has established the Aycock Springs Stream and Wetland Mitigation Site (Site)
located approximately 1.5 miles north of Elon and Gibsonville in western Alamance County (Figure 1,
Appendix A). Prior to construction, the Site encompassed approximately 13 acres of agricultural land used
for livestock grazing, hay production, and timber harvest. Streams were cleared, trampled by livestock,
eroded vertically and laterally, and received extensive sediment and nutrient inputs from livestock and
timber harvest activities. Stream impacts in Travis Creek also occurred due to a breached dam that
impounded water during storm events. In addition, streamside wetlands were drained by channel incision,
soil compaction, the loss of forest vegetation, and land uses.

Directions to the Site from Interstate 40/85 in Burlington/Elon, North Carolina.
» Exit onto University Drive (I-40/85 Exit 140) and travel north towards Elon,
» Travel north for 2.8 miles and merge with NC 100,
» Continue on University Drive (NC 100) for 0.5 mile and turn left onto Manning Street (SR 1503),
» Travel northwest for 0.8 mile and turn right onto Gibsonville-Ossipee Road (SR 1500),
» Travel north for 0.7 mile and Site is on the right.
o Site Latitude, Longitude 36.127271°N, 79.525214°W (NAD83/WGS84)

1.2 Project Goals and Objectives

Based on the Cape Fear River Basin Restoration Priorities Report 2009 (NCEEP 2009) and the Little
Alamance, Travis, & Tickle Creek Watersheds Restoration Plan (PTCOG 2008), Targeted Local Watershed
03030002030010 is not meeting its designated use of supporting aquatic life. Agricultural land use appears
to be the main source of stress in the Hydrologic Unit, as well as land clearing and poor riparian
management. This project will meet the eight priority goals of the Travis, Tickle, Little Alamance Local
Watershed Plan (LWP) including the following.

1) Reduce sediment loading

2) Reduce nutrient loading

3) Manage stormwater runoff

4) Reduce toxic inputs

5) Provide and improve instream habitat
6) Provide and improve terrestrial habitat
7) Improve stream stability

8) Improve hydrologic function

The following six goals were identified by the Stakeholder group of the Travis, Tickle, Little Alamance
LWP Phase I assessment which address the water quality impacts and watershed needs in all of the Little
Alamance, Travis, Tickle watersheds in 2006.

1) Increase local government awareness of the impacts of urban growth on water resources

2) Strengthen watershed protection standards

3) Improve water quality through stormwater management

4) Identify and rank parcels for retrofits, stream repair, preservation, and/or conservation

5) Assess aquatic health to identify stressors that are the most likely causes of poor biological
conditions

6) Meet requirements of outside funding sources for implementation of projects
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The following table summarizes the project goals/objectives and proposed functional uplift based on
restoration activities and observations of two reference areas located in the vicinity of the Site. Goals and
objectives target functional uplift identified in the Travis, Tickle, Little Alamance LWP and based on

stream/wetland functional assessments developed by the regulatory agencies.

Project Goals and Objectives

Project Goal/Objective

How Goal/Objective will be Accomplished

Improve Hydrology

Restore Floodplain Access

Building a new channel at the historic floodplain elevation to restore
overbank flows

Restore Wooded Riparian Buffer

Planting a woody riparian buffer

Restore Stream Stability

Improve Sediment Transport to Convert the UTs
from Sand/Silt Dominated to Gravel/Cobble
Dominated Streams

Providing proper channel width and depth, stabilizing channel banks,
providing gravel/cobble substrate, planting a woody riparian buffer, and
removing cattle

Improve Stream Geomorphology

Increase Surface Storage and Retention

Building a new channel at the historic floodplain elevation restoring

Restore Appropriate Inundation/Duration

overbank flows, removing cattle, scarifying compacted soils, and
planting woody vegetation

Increase Subsurface Storage and Retention

Raising the stream bed elevation and rip compacted soils

Improve Water Quality

Increase Upland Pollutant Filtration

Planting a native, woody riparian buffer

Increase Thermoregulation

Planting a native, woody riparian buffer

Reduce Stressors and Sources of Pollution

Removing cattle and other agricultural inputs

Increase Removal and Retention of Pathogens,
Particulates (Sediments), Dissolved Materials
(Nutrients), and Toxins from the Water Column

Raising the stream bed elevation, restoring overbank flows, planting with
woody vegetation, removing cattle, increasing surface storage and
retention, and restoring appropriate inundation/duration

Increase Energy Dissipation of
Overbank/Overland Flows/Stormwater Runoff

Raising the stream bed elevation, restoring overbank flows, and planting
with woody vegetation

Restore Habitat

Restore In-stream Habitat

Building a stable channel with a cobble/gravel bed and planting a woody
riparian buffer

Restore Stream-side Habitat

Improve Vegetation Composition and Structure

Planting a woody riparian buffer

1.3

1.3.1 Project Structure

Project Structure, Restoration Type, and Approach

Prior to construction, Site UTs were cleared, dredged of cobble substrate, trampled by livestock, eroded
vertically and laterally, and received extensive sediment and nutrient inputs from livestock. Approximately
95 percent of the UT stream channels were degraded contributing to sediment and nutrient export from the
Site. In addition, streamside wetlands were cleared and drained by channel downcutting and land uses.

Two outer bends of Travis Creek targeted for restoration were characterized by excessive shear and tight
meander radii. In addition, the downstream reach characterized by a partially breached dam, which impeded
stormwater pulses, resulting in hydrologic stacking of water upstream from the breached area.
Approximately 30 percent of the Travis Creek stream channel was degraded by vegetative clearing, erosion
of channel banks, and impediment of stormwater flows.

Prior Site conditions resulted in degraded water quality, a loss of aquatic habitat, reduced nutrient and
sediment retention, and unstable channel characteristics (loss of horizontal flow vectors that maintain pools
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and an increase in erosive forces to channel bed and banks). Site restoration activities restored riffle-pool
morphology, aided in energy dissipation, increased aquatic habitat, stabilized channel banks, and greatly
reduced sediment loss from channel banks.

1.3.2 Restoration Type and Approach

Restoration and protection of aquatic resources with a conservation easement will result in net gains in
hydrology, water quality, and habitat functions at the Site. Site construction was completed on April 6,
2016 and Site planting was completed on April 8, 2016. A summary of mitigation activities includes the
following.

e Providing a minimum of 3581 SMU s, as calculated in accordance with the requirements stipulated

in RFP #16-005568.

0 Restoring approximately 3359 linear feet of stream channel through construction of stable
stream channels in the historic floodplain location and elevation.

0 Enhancing (Level II) approximately 657 linear feet of stream channel by ceasing current land
use practices, removing invasive species, spot treating stressed banks with willow stakes and
brush mattresses, and planting with native forest vegetation.

e Providing a minimum of 0.5 riparian WMU s, as calculated in accordance with the requirements

stipulated in RFP #16-005568.

0 Restoring 0.5 acre of riparian wetland by removing livestock, restoring compacted soils, raising
stream channels to historic elevations, and rehydrating floodplain soils.

0 Enhancing an additional 1.5 acres of riparian wetland.

e Removing cattle from the Site and fencing the entire conservation easement.
e Revegetating wetlands, floodplains, and slopes adjacent to restored streams.
e Protecting the Site in perpetuity with a conservation easement.

Completed project activities, reporting history, completion dates, project contacts, and project attributes are
summarized in Tables 1-4 (Appendix A).

2.0 SUCCESS CRITERIA

2.1 Streams

Monitoring and success criteria for stream restoration should relate to project goals and objectives. From
a mitigation perspective, several of the goals and objectives are assumed to be functionally elevated by
restoration activities without direct measurement. Other goals and objectives will be considered successful
upon achieving vegetation success criteria. The following summarizes stream success criteria related to
goals and objectives.

Project Goal/Objective | Stream Success Criteria

Improve Hydrology
Two overbank events in separate monitoring years will be
documented during the monitoring period.

Restore Floodplain Access

Restore Wooded Riparian Buffer Attaining Vegetation Success Criteria (Section 2.2).
Cross-sections, monitored annually, will be compared to as-
Restore Stream Stability built measurements to determine channel stability and

maintenance of channel geomorphology.
Convert stream channels from unstable G- and F-type
channels to stable E- and C- type stream channels.

Improve Stream Geomorphology

Increase Surface Storage and Retention Two overbank events in separate monitoring years, and
. . . attaining Wetland and Vegetation Success Criteria (Sections
Restore Appropriate Inundation/Duration & & (
2.3 and 2.2).
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Two overbank events will be documented, in separate years,
during the monitoring period and documentation of an elevated
Increase Subsurface Storage and Retention groundwater table (within 12 inches of the soil surface) for
greater than 10 percent of the growing season during average
climatic conditions.

Improve Sediment Transport to Convert the UTs Pebble counts documenting coarsening of bed material from
from Sand/Silt Dominated to Gravel/Cobble pre-existing conditions of sand and silt to post restoration
Dominated Streams conditions of gravel and cobble.
Improve Water Quality
Increase Upland Pollutant Filtration Attaining Wetland and Vegetation Success Criteria (Sections
2.3 and 2.2)
Increase Thermoregulation Attaining Vegetation Success Criteria (Section 2.2).

Fencing maintained throughout the monitoring period and

R tr rs an I f Pollution o .
educe Stressors and Sources of Pollutio encroachment within the easement eliminated.

Increase Removal and Retention of Pathogens, Removal of cattle, documentation of two overbank events in

Particulates (Sediments), Dissolved Materials separate monitoring years, and attaining Vegetation Success

(Nutrients), and Toxins from the Water Column Criteria (Section 2.2)

Increase Energy Dissipation of Overbank/Overland Documentation of two overbank events in separate monitoring

Flows/Stormwater Runoff years and attaining Vegetation Success Criteria (Section 2.2)
Restore Habitat

Pebble counts documenting coarsening of bed material from
pre-existing conditions of sand and silt to post restoration
conditions of gravel and cobble, and attaining Vegetation
Success Criteria (Section 2.2)

Restore Stream-side Habitat Attaining Vegetation Success Criteria (Section 2.2)
Improve Vegetation Composition and Structure Attaining Vegetation Success Criteria (Section 2.2)

Restore In-stream Habitat

2.2 Vegetation

An average density of 320 planted stems per acre must be surviving in the first three monitoring years.
Subsequently, 290 planted stems per acre must be surviving in year 4, 260 planted stems per acre in year 5,
and 210 planted stems per acre in year 7. In addition, planted vegetation must average 10 feet in height in
each plot at year 7 since this Site is located in the Piedmont. Volunteer stems may be considered on a case-
by-case basis in determining overall vegetation success; however, volunteer stems should be counted
separately from planted stems.

2.3 Wetland Hydrology

Monitoring and success criteria for wetland re-establishment should relate to project goals and objectives.
From a mitigation perspective, several of the goals and objectives are assumed to be functionally elevated
by restoration activities without direct measurement. Other goals and objectives will be considered
successful upon achieving vegetation success criteria. The following summarizes wetland success criteria
related to goals and objectives.

According to the Soil Survey of Alamance County, the growing season for Alamance County is from April
17 — October 22 (USDA 1960). However, the start date for the growing season is not typical for the
Piedmont region; therefore, for purposes of this project gauge hydrologic success will be determined using
data from February 1 - October 22 to more accurately represent the period of biological activity. This will
be confirmed annually by soil temperatures and/or bud burst. The growing season will be initiated each
year on the documented date of biological activity. Photographic evidence of bud burst and field logs of
date and temperature will be included in the annual monitoring reports.

Target hydrological characteristics include saturation or inundation for 10 percent of the monitored period
(February 1-October 22), during average climatic conditions. During years with atypical climatic
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conditions, groundwater gauges in reference wetlands may dictate threshold hydrology success criteria (75
percent of reference). These areas are expected to support hydrophytic vegetation. If wetland parameters
are marginal as indicated by vegetation and/or hydrology monitoring, a jurisdictional determination will be
performed.

Wetland Goals and Success Criteria

Project Goal/Objective | Wetland Success Criteria
Improve Hydrology

Restore Wooded Riparian Buffer Attaining Vegetation Success Criteria (Section 2.2).
Increase Surface Storage and Retention Two overbank events in separate monitoring years, and
Restore Appropriate Inundation/Duration attaining Wetland and Vegetation Success Criteria (Sections 2.3
Increase Subsurface Storage and Retention and 2.2).

Improve Water Quality
Increase Upland Pollutant Filtration 2At3te;1:11z1n2g ;)\)Jetland and Vegetation Success Criteria (Sections

Fencing maintained throughout the monitoring period and

Reduce Stressors and Sources of Pollution o o
encroachment within the easement eliminated.

Increase Removal and Retention of Pathogens, Removal of cattle, documentation of two overbank events in

Particulates (Sediments), Dissolved Materials separate monitoring years, and attaining Vegetation Success

(Nutrients), and Toxins from the Water Column Criteria (Section 2.2).

Increase Energy Dissipation of Overbank/Overland Documentation of two overbank events in separate monitoring

Flows/Stormwater Runoff years, and attaining Vegetation Success Criteria (Section 2.2).
Restore Habitat

Restore Stream-side Habitat
Improve Vegetation Composition and Structure

Attaining Vegetation Success Criteria (Section 2.2).

3.0 MONITORING PLAN

Monitoring requirements and success criteria outlined in the latest guidance by US Army Corps of
Engineers (USACE) in April 2003 (Stream Mitigation Guidelines) will be followed and are briefly outlined
below. Monitoring data collected at the Site should include reference photos, plant survival analysis,
channel stability analysis, and biological data, if specifically required by permit conditions.

Wetland hydrology is proposed to be monitored for a period of seven years (years 1-7). Riparian vegetation
and stream morphology is proposed to be monitored for a period of seven years with measurements
completed in years 1-3, year 5, and year 7. Monitoring reports for years 4 and 6 will include photo
documentation of stream stability and wetland hydrology monitoring data. If monitoring demonstrates the
Site is successful by year 5 and no concerns have been identified, Restoration Systems may propose to
terminate monitoring at the Site and forego monitoring requirements for years 6 and 7. Early closure will
only be provided through written approval from the USACE in consultation with the Interagency Review
Team (NC IRT). Monitoring will be conducted by Axiom Environmental, Inc. Annual monitoring reports
of the data collected will be submitted to the NCDMS by Restoration Systems no later than December 31
of each monitoring year data is collected.

3.1 Streams

Annual monitoring will include development of channel cross-sections and substrate on riffles and pools.
Data to be presented in graphic and tabular format will include 1) cross-sectional area, 2) bankfull width,
3) average depth, 4) maximum depth, 5) width-to-depth ratio, 6) bank height ratio, and 7) entrenchment
ratio. Longitudinal profiles will not be measured routinely unless monitoring demonstrates channel bank
or bed instability, in which case, longitudinal profiles may be required by the USACE along reaches of
concern to track changes and demonstrate stability.
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Visual assessment of in-stream structures will be conducted to determine if failure has occurred. Failure of
a structure may be indicated by collapse of the structure, undermining of the structure, abandonment of the
channel around the structure, and/or stream flow beneath the structure. In addition, visual assessments of
the entire channel will be conducted in years 1-3, 5, and 7 of monitoring as outlined in NCDMS Monitoring
Requirements and Reporting Standards for Stream and/or Wetland Mitigation. Areas of concern will be
depicted on a plan view figure identifying the location of concern along with a written assessment and
photograph of the area.

3.2 Vegetation

After planting was completed on April 8, 2016, an initial evaluation was performed to verify planting
methods and to determine initial species composition and density. Supplemental planting and additional
Site modifications will be implemented, if necessary.

During quantitative vegetation sampling, 14 sample plots (10-meter by 10-meter) were installed within the
Site as per guidelines established in CVS-EEP Protocol for Recording Vegetation, Version 4.2 (Lee et al.
2008). In each sample plot, vegetation parameters to be monitored include species composition and species
density. Visual observations of the percent cover of shrub and herbaceous species will also be documented
by photograph. Baseline vegetation plot information can be found in Appendix C. Initial stem count
measurements indicate an average of 593 planted stems per acre across the Site. In addition, each vegetation
plot exceeded the minimum criteria for success.

33 Wetland Hydrology

Three groundwater monitoring gauges were installed to take measurements after hydrological
modifications were performed at the Site. Hydrological sampling will continue throughout the growing
season at intervals necessary to satisfy jurisdictional hydrology success criteria (USEPA 1990). In addition,
a surface water gauge has been installed in Tributary 3 to monitor flow regime of the tributary.
Approximate locations of gauges are depicted on Figure 2 (Appendix A) and Asbuilt Plan Sheets (Appendix
D).

4.0 MAINTENANCE AND CONTINGENCY
In the event that success criteria are not fulfilled, a mechanism for contingency will be implemented.

Stream

In the event that stream success criteria are not fulfilled, a mechanism for contingency will be implemented.
Stream contingency may include, but may not be limited to 1) structure repair and/or installation; 2) repair
of dimension, pattern, and/or profile variables; and 3) bank stabilization. The method of contingency is
expected to be dependent upon stream variables that are not in compliance with success criteria. Primary
concerns, which may jeopardize stream success, include 1) structure failure, 2) headcut migration through
the Site, and/or 3) bank erosion.

Structure Failure

In the event that structures are compromised the affected structure will be repaired, maintained, or replaced.
Once the structure is repaired or replaced, it must function to stabilize adjacent stream banks and/or
maintain grade control within the channel. Structures which remain intact, but exhibit flow around, beneath,
or through the header/footer will be repaired by excavating a trench on the upstream side of the structure
and reinstalling filter fabric in front of the pilings. Structures which have been compromised, resulting in
shifting or collapse of header/footer, will be removed and replaced with a structure suitable for Site flows.
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Headcut Migration Through the Site

In the event that a headcut occurs within the Site (identified visually or through measurements [i.e. bank-
height ratios exceeding 1.4]), provisions for impeding headcut migration and repairing damage caused by
the headcut will be implemented. Headcut migration may be impeded through the installation of in-stream
grade control structures (rip-rap sill and/or log cross-vane weir) and/or restoring stream geometry variables
until channel stability is achieved. Channel repairs to stream geometry may include channel backfill with
coarse material and stabilizing the material with erosion control matting, vegetative transplants, and/or
willow stakes.

Bank Erosion

In the event that severe bank erosion occurs within the Site, resulting in elevated width-to-depth ratios,
contingency measures to reduce bank erosion and width-to-depth ratio will be implemented. Bank erosion
contingency measures may include the installation of log-vane weirs and/or other bank stabilization
measures. If the resultant bank erosion induces shoot cutoffs or channel abandonment, a channel may be
excavated which will reduce shear stress to stable values.

Vegetation
If vegetation success criteria are not achieved based on average density calculations from combined plots

over the entire restoration area, supplemental planting may be performed with tree species approved by
regulatory agencies. Supplemental planting will be performed as needed until achievement of vegetation
success criteria.

Hydrology

Hydrological contingency will require consultation with hydrologists and regulatory agencies if wetland
hydrology enhancement is not achieved. Floodplain surface modifications, including construction of
ephemeral pools, represent a likely mechanism to increase the floodplain area in support of jurisdictional
wetlands. Recommendations for contingency to establish wetland hydrology will be implemented and
monitored until Hydrology Success Criteria are achieved.
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Table 1. Project Components and Mitigation Credits
Aycock Springs Mitigation Site

Mitigation Credits

Stream Stream Riparian Wetland Nonriparian Wetland
Restoration Enhancement Re-establishment Re-establishment
3318 263 0.5 --
Projects Components
. Existing Linear Priority Restoratllon/ ‘Restoratlon Mitigation | Mitigation
Station Range Footage/ Restoration | Linear Footage/ . . Comment
Approach . Ratio Credits
Acreage Equivalent Acreage
UT 1 Station 10+04 to 23+21 1173 PI Restoration Bl 1:1 1293 24 1 of UT 1 is located outside of
1293 easement and is not credit generating
UT 2 Station 10+00 to 16+75 723 PI Restoration 675 1:1 675
*#%* The upper 122 linear feet of
UT 3 Station 10+00 to 11+22 147 PI Restoration 122 1.5:1 81 channel is in a violation arca and is
generating credit at a reduced ratio of
1.5:1
UT 3 Station 11422 to 12+12 16 PI Restoration 90 1:1 90
413-107= ****The upper 107 linear feet of
UT 4 Station 10+00 to 14+13 448 PI Restoration 306 1:1 306 channel is in a violation area and is not
credit generating
Travis Creek 578 EIl STE20= 2.5:1 223 CrT hi ?pp?ihzig :near fffi;()f Zrar\gsnt
Station 10+00 to 15+78 558 > cek s W powertine easeme
and is not credit generating
Travis Creek . )
Station 15478 to 17487 274 PII Restoration 209 1:1 209
Travis Creek i
Station 17+87 to 18+86 9 Ell 9 2.5:1 40
Travis Creek . .
Station 23471 to 30435 936 PI Restoration 664 1:1 664
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Table 1. Project Components and Mitigation Credits (continued)
Aycock Springs Mitigation Site

Component Summation

Restoration Level Stream (linear footage) Riparian Wetland (acreage) Nonriparian Wetland (acreage)
Restoration 3359 0.5 -
Enhancement (Level 1) -- -- -
Enhancement (Level II) 657 -~
Enhancement -- 1.5%%*
Totals 4016 - -
Mitigation Units 3581 SMUs 0.5 Riparian WMUs 0.00 Nonriparian WMUs

**Wetland enhancement acreage is not included in mitigation credit calculations as per RFP 16-005568 requirements.

***Prior to Site selection, the landowner received a violation for riparian buffer impacts due to clearing of trees adjacent to streams draining to Jordan
Lake (NOV-2013-BV-0001). As aresult of this violation, the upper 122 linear feet of UT 3 has a reduced credit ratio of 1.5:1. On-site visits conducted
with USACE representatives determined that the functional uplift of project restoration to UT 3 would be satisfactory to generate credit at this ratio.

*#%* Prior to Site selection, the landowner received a violation for unauthorized discharge of fill material into Waters of the United States. Fill resulted
from unpermitted upgrades to a farm pond dam, including widening the dam footprint, dredging stream channel, and casting spoil material adjacent to
the stream channel on jurisdictional wetlands. Prior to restoration activities the landowner was required to obtain an after-the-fact permit to resolve the
violations of Section 301 of the Clean Water Act (Action ID:SAW-2014-00665). In addition, stream reaches and wetland areas associated with the
violation area have been removed from credit generation — UT 4 begins credit generation at Station 11+07).
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Table 2. Project Activity and Reporting History

Aycock Springs Mitigation Site

Data Collection Completion
Activity or Deliverable Complete or Delivery
Technical Proposal (RFP No. 16-005568) - October 2013
DMS Contract No. 5791 -- February 2014
Mitigation Plan October 2014 May 2015
Construction Plans - June 2015
Construction Earthwork - April 6, 2016
Planting - April 8, 2016
As-Built Documentation April 2016 May 2016

Table 3. Project Contacts Table
Aycock Springs Mitigation Site

Full Delivery Provider

Restoration Systems

1101 Haynes Street, Suite 211
Raleigh, North Carolina 27604
Worth Creech

919-755-9490

Designer and Monitoring Provider

Axiom Environmental, Inc.
218 Snow Avenue
Raleigh, NC 27603

Grant Lewis

919-215-1693

Table 4. Project Attribute Table
Aycock Springs Mitigation Site

Project Information

Project Name

Aycock Springs Restoration Site

Project County

Alamance County, North Carolina

Project Area (acres)

15

Project Coordinates (latitude & latitude)

36.127271°N, 79.525214°W

Project Watershed Summary Information

Impervious Area

Physiographic Province Piedmont
Project River Basin Cape Fear
USGS HUC for Project (14-digit) 03030002030010
NCDEQ Sub-basin for Project 03-06-02
Project Drainage Area (acres) 26-3008
Project Drainage Area Percentage of 9
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Table 4. Project Attribute Table (continued)
Aycock Springs Mitigation Site

Reach Summary Information

Parameters Travis Cr | UT 1/UT2 UT 3 UT 4
Length of reach (linear feet) 1550 1966 212 413
Valley Classification alluvial
Drainage Area (acres) 3008 68 26 119
NCDWQ Stream ID Score -- 30.75/25.5 26.75 27.5
NCDWR Water Quality Classification WS-V, NSW
Existing Morphological Description (Rosgen 1996) Cg 5/6-, Eg 5-, and Fc 5-type
Existing Evolutionary Stage (Simon and Hupp 1986) 1\% | v | 1 | I

Underlying Mapped Soils

Cecil, Helena, Mixed Alluvial Land, Severely
Gullied Land, Worsham

Drainage Class

Well-drained, moderately well-drained, poorly
drained, variable, poorly drained

Hydric Soil Status Nonhydric and Hydric
Slope 0.0023 0.0249 | 0.0153 | 0.0093
FEMA Classification AE Special Hazard Flood Area

. . . Piedmont Alluvial Forest/Dry-Mesic Oak-Hickory
Native Vegetation Community Forest

Watershed Land Use/Land Cover (Site)

42% forest, 53% agricultural land, <5% low
density residential/impervious surface

Watershed Land Use/Land Cover (Cedarock
Reference Channel)

65% forest, 30% agricultural land, <5% low
density residential/impervious surface

Percent Composition of Exotic Invasive Vegetation <5%
Wetland Summary Information

Parameters Wetlands
Wetland acreage 1.6
Wetland Type Riparian
Mapped Soil Series Worsham and Mixed Alluvial Land
Drainage Class Poorly drained
Hydric Soil Status Hydric

Source of Hydrology

Groundwater, stream overbank

Hydrologic Impairment

Incised streams, compacted soils, livestock

Native Vegetation Community

Piedmont/Low Mountain Alluvial Forest

Percent Composition of Exotic Invasive Vegetation <5%
Regulatory Considerations
. . Supporting

Regulation Applicable? | Resolved? Documentation
Waters of the United States-Section 401 Yes Resolved 404 Permit
Waters of the United States-Section 404 Yes Resolved 401 Certification
Endangered Species Act No -- CE Doc.
Historic Preservation Act No -- CE Doc.
Coastal Zone Management Act No -- NA
FEMA Floodplain Compliance Yes In progress CLOMR/LOMR
Essential Fisheries Habitat No -- NA
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Appendix B
Morphological Summary Data and Plots

Tables SA-5E. Baseline Stream Data Summary
Tables 6 A-6L. Monitoring Data-Dimensional Data Summary
Substrate Plots
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Table SA. Baseline Morphology and Hydraulic Summary

Aycock Springs UT 1

Farameter Pre-Existi Project Ref Project Ref
re-Existin roject Reference roject Reference . .
USGS Gage Data Conditiong C:darock Park Ci‘ipple Creek Design As-built
Dimension Min | Max | Med | Min | Max [ Med | Min | Max | Med [ Min | Max | Med [ Min | Max [ Med | Min [ Max Med
BF Width (ft)| USGS gage datais | 3.8 [ 9.6 6.7 8 12.1 8.1 3 6.1 4.6 7.2 8.3 7.8 6.4 9.6 8.0
Floodprone Width (ft)| unavailable for this | 8 73 30 15 25 18 150 150 150 20 70 50 90
BF Cross Sectional Area (ft2) project 4.3 8 5.9 4.3 3 6.6 3.9
BF Mean Depth (ft) 0.8 1 0.8 0.8 1 0.8 0.7 1.5 1.1 0.5 0.7 0.6 0.4 0.7 0.5
BF Max Depth (ft) 1.1 1.4 1.4 1.1 1.4 1.4 1 2.3 1.7 0.7 0.9 0.8 0.6 1.1 0.7
Width/Depth Ratio 8 15.1 | 10.1 8 15.1 | 101 4 4.3 4.2 12 16 14 11 19 15
Entrenchment Ratio 19 | 2.2 2.1 1.9 2.2 2.1 24.6 50 37.3 2.6 9 6.4 9 14 11.3
Bank Height Ratio 1 1.8 1 1 1.8 1 1 1.5 1.3 1 1.2 1 1
Wetted Perimeter(ft) === === === === ===
Hydraulic radius (ft) === === === === ===
Pattern
Channel Beltwidth (ft) No pattern of riffles 20 38 228 | 151 | 29.2 | 243 23 47 31 23 47 31
Radius of Curvature (ft) and pools due to 11 27 16.5 8.9 194 | 13.2 14 31 23 14 31 23
Meander Wavelength (ft) straightening activties| 44 116 | 68.4 | 31 74 | 478 47 94 66 47 94 66
Meander Width ratio 2.4 4.7 2.8 21 4 3.4 3 6 4 3 6 4
Profile
Riffle length (ft) No pattern of riffles === === === 9 70 16
Riftle slope (ft/ft) and pools due to [ 1.00% [5.76% [ 3.16% [ 0.00% [ 1.54% [ 0.83% | 2.77% |6.47% |4.16% | 0.01% [ 4.33% 2.23%
Pool length (ft) straightening activties === === === 4 23 9
Pool spacing (ft) 25 69 37.2 14 39.6 | 324 23 62 31 23 62 31
Substrate
d50 (mm) === === === === ===
d84 (mm) === === === === ===
Additional Reach Parameters
Valley Length (ft) === === === === ===
Channel Length (ft) === === === === ===
Sinuosity 1.02 1.2 1.22 1.1 1.1
Water Surface Slope (ft/ft) 1.37% 2.58% 0.50% 1.27% { 1.89%
3.61% 3.35%
BF slope (ft/ft) === === === === ===
Rosgen Classification Cg E E E/C E/C




Table SB. Baseline Morphology and Hydraulic Summary

Aycock Springs UT 2
Parameter Pre-Existi Project Refi Project Refi
re-Existing roject Reference roject Reference . .
USGS Gage Data Condition Cedarock Park Cripple Creek Design As-built
Dimension Min | Max | Med | Min | Max | Med | Min | Max | Med [ Min | Max | Med | Min | Max | Med [ Min [ Max | Med
BF Width (ft)] USGS gage data is 3.8 9.6 6.7 8 121 8.1 3 6.1 4.6 7.2 8.3 7.8 4.8 8.6 7.2
Floodprone Width (ft)| unavailable for this 8 73 30 15 25 18 150 150 150 20 70 50 90
BF Cross Sectional Area (ft2) project 4.3 8 5.9 4.3 1 4.2 2.3
BF Mean Depth (ft) 0.8 1 0.8 0.8 1 0.8 0.7 1.5 1.1 0.5 0.7 0.6 0.2 0.6 0.3
BF Max Depth (ft) 1.1 1.4 1.4 1.1 1.4 1.4 1 2.3 1.7 0.7 0.9 0.8 0.3 0.8 0.6
Width/Depth Ratio 8 15.1 | 10.1 8 15.1 10.1 4 4.3 4.2 12 16 14 12 32 22
Entrenchment Ratio 1.9 2.2 2.1 1.9 2.2 2.1 24.6 50 37.3 2.6 9 6.4 11 19 13
Bank Height Ratio 1 1.8 1 1 1.8 1 1 1.5 1.3 1 1.2 1 1
Wetted Perimeter(ft) === === === === ===
Hydraulic radius (ft) === === === === ===
Pattern
Channel Beltwidth (ft) No pattern of riffles 20 38 228 | 151 | 29.2 | 243 23 47 31 23 47 31
Radius of Curvature (ft) and pools due to 11 27 165 | 89 | 194 | 13.2 14 31 23 14 31 23
Meander Wavelength (ft) straightening activties [ 44 116 | 684 [ 31 74 | 478 | 47 94 66 47 94 66
Meander Width ratio 24 4.7 2.8 2.1 4 3.4 3 6 4 3 6 4
Profile
Riffle length (ft) No pattern of riffles === === === 9 23 14
Riffle slope (ft/ft) and pools due to 1.00% | 5.76% | 3.16% | 0.00% | 1.54% | 0.83% | 2.77% | 6.47% | 4.16% | 0.00% | 5.24% | 2.88%
Pool length (ft) straightening activties === === === 5 17 10
Pool spacing (ft) 25 69 | 372 | 14 | 396 | 324 | 23 62 31 23 62 31
Substrate
d50 (mm) === === === === ===
d84 (mm) === === === === ===
Additional Reach Parameters
Valley Length (ft) === === === === ===
Channel Length (ft) === === === === ===
Sinuosity 1.02 1.2 1.22 1.1 1.1
Water Surface Slope (ft/ft) 1.37% A 2.58% 0.50% 1.27% A 3.01%
3.61% 3.35%
BF slope (ft/ft) === === === === ===
Rosgen Classification Cg E E E/C E/C
Note: UT Z'is characterized by a spring/seep, with a very small watershed. The channel was constructed with a smaller Bankfull Cross Sectional area o account for the

smaller stormwater pulses and controlled discharge. In addition, the lower reaches of the channel are low slope wetlands that elevate the width-to-depth ratio in post

construction measurements.




Table SC. Baseline Morphology and Hydraulic Summary

Aycock Springs UT 3
Parameter Pre-Existi Project Ref Project Refi
re-Existing roject Reference roject Reference . .
USGS Gage Data Condition Cedarock Park Cripple Creek Design As-built
Dimension Min | Max | Med | Min | Max [ Med [ Min | Max | Med | Min | Max | Med | Min | Max | Med [ Min Max Med
BF Width (ft)] USGS gage datais | 4.1 5 4.5 8 12.1 8.1 3 6.1 4.6 7.2 8.3 7.8 4.7 7 5.9
Floodprone Width (ft| unavailable for this 7 18 12 15 25 18 150 150 150 20 70 50 10 20 20
BF Cross Sectional Area (ft2) project 2.2 8 5.9 4.3 1.2 2.7 2.1
BF Mean Depth (ft) 0.4 0.5 0.5 0.8 1 0.8 0.7 1.5 1.1 0.5 0.7 0.6 0.2 0.4 0.4
BF Max Depth (ft) 0.8 1.1 1 1.1 1.4 1.4 1 2.3 1.7 0.7 0.9 0.8 0.5 0.6 0.6
Width/Depth Ratio 8.2 [ 125 9.9 8 15.1 10.1 4 4.3 4.2 12 16 14 12 26 20
Entrenchment Ratic 1.7 3.6 25 1.9 2.2 2.1 24.6 50 37.3 2.6 9 6.4 2 4 3.3
Bank Height Ratic 1 3 2 1 1.8 1 1 1.5 1.3 1 1.2 1 1
Wetted Perimeter(ft) === === === === ===
Hydraulic radius (ft === === === === ===
Pattern
Channel Beltwidth (ft No pattern of riffles 20 38 228 | 151 | 29.2 | 24.3 23 47 31 23 47 31
Radius of Curvature (ft) and pools due to 11 27 16.5 8.9 19.4 | 13.2 14 31 23 14 31 23
Meander Wavelength (ft straightening activties| 44 116 | 68.4 | 31 74 | 478 | 47 94 66 47 94 66
Meander Width ratic 2.4 4.7 2.8 2.1 4 3.4 3 6 4 3 6 4
Profile
Riftle length (ft) No pattern of riffles === === === 8 24 14
Riffle slope (ft/ft) and pools due to | 1.00% [ 5.76% | 3.16% | 0.00% [ 1.54% | 0.83% | 2.77% | 6.47% | 4.16% | 0.52% | 2.54% | 1.71%
Pool length (ft) straightening activties === === === 6 10 8
Pool spacing (ft) 25 69 37.2 14 39.6 | 324 23 62 31 23 62 31
Substrate
d50 (mm) === === === === ===
d84 (mm) === === === === ===
Additional Reach Parameters
Valley Length (ft) === === === === ===
Channel Length (ft === === === === ===
Sinuosity 1.01 1.2 1.22 1.1 1.1
Water Surface Slope (ft/ft) 1.53% 2.58% 0.50% 1.27% - 0.92%
3.35%
BF slope (ft/ft) === === === === ===
Rosgen Classification Eg E E E/C E/C
Note: UT 3 is characterized by a pond in the headwaters; therefore, the channel was constructed with a smaller Bankfull Cross Sectional area than other tributarie

associated with the project.




Table SD. Baseline Morphology and Hydraulic Summary

Aycock Springs UT 4
Parameter Pre-Existi Project Ref Project Ref
re-Existin roject Reference roject Reference . .
USGS Gage Data Conditiong C:darock Park Ci‘ipple Creek Design As-built
Dimension Min | Max | Med | Min | Max [ Med | Min | Max | Med [ Min | Max | Med [ Min | Max | Med | Min | Max Med
BF Width (ft)| USGS gage datais | 4.8 | 11.7 | 83 8 12.1 8.1 3 6.1 4.6 8.7 10 9.4 8 10.9 8.5
Floodprone Width (ft)| unavailable for this [ 8 70 39 15 25 18 150 150 150 70 200 150 50
BF Cross Sectional Area (ft2) project 6.3 8 5.9 6.3 3.5 5.6 4.3
BF Mean Depth (ft) 05 | 1.3 0.8 0.8 1 0.8 0.7 1.5 1.1 0.6 0.8 0.7 0.4 0.6 0.5
BF Max Depth (ft) 0.9 2 1.5 1.1 1.4 1.4 1 2.3 1.7 0.8 1.1 1 0.6 0.9 0.8
Width/Depth Ratio 37 | 234 ] 124 8 15.1 [ 101 4 4.3 4.2 12 16 14 16 22 19
Entrenchment Ratio 1.2 | 115 | 49 1.9 2.2 2.1 24.6 50 37.3 7.5 21.3 16 5 6 6
Bank Height Ratio 12 | 24 1.8 1 1.8 1 1 1.5 1.3 1 1.2 1 1
Wetted Perimeter(ft) === === === === ===
Hydraulic radius (ft) === === === === ===
Pattern
Channel Beltwidth (ft) No pattern of riffles 20 38 228 | 151 | 29.2 | 243 28 56 38 28 56 38
Radius of Curvature (ft) and pools due to 11 27 165 | 8.9 | 194 | 132 17 38 28 17 38 28
Meander Wavelength (ft) straightening activties| 44 116 | 68.4 | 31 74 | 478 | 56 113 | 80 56 113 80
Meander Width ratio 2.4 4.7 2.8 21 4 3.4 3 6 4 3 6 4
Profile
Riffle length (ft) No pattern of riffles === === === 12 35 16
Riffle slope (ft/ft) and pools due to  [1.00% [5.76% | 3.16% [ 0.00% | 1.54% [ 0.83% | 1.12% | 2.60% | 1.67% | 0.61% | 2.42% 1.28%
Pool length (ft) straightening activties === === === 14 42 22
Pool spacing (ft) 25 69 37.2 14 39.6 | 324 28 75 38 28 75 38
Substrate
d50 (mm) === === === === ===
d84 (mm) === === === === ===
Additional Reach Parameters
Valley Length (ft) === === === === ===
Channel Length (ft) === === === === ===
Sinuosity 1.1 1.2 1.22 1.1 1.1
Water Surface Slope (ft/ft) 0.93% 2.58% 0.50% 0.93% 0.66%
BF slope (ft/ft) === === === === ===
Rosgen Classification Eg E E E/C E/C




Table SE. Baseline Morphology and Hydraulic Summary

Aycock Springs Travis Creek

Parameter Pre-Exist P t Refe P Ref
re-Existing roject Reference roject Reference . .
USGS Gage Data Condition Cedarock Park Cripple Creek Design As-built
Dimension Min | Max | Med | Min | Max [ Med [ Min | Max | Med | Min | Max | Med | Min (| Max | Med | Min Max Med
BF Width (ft)] USGS gage datais | 30 | 51.7 | 414 8 12.1 8.1 3 6.1 46 | 257 | 296 | 27.7 | 252 30.3 26.7
Floodprone Width (ft| unavailable for this | 68 160 122 15 25 18 150 150 150 | 200 | 300 | 250 150
BF Cross Sectional Area (ft2) project 54.9 8 5.9 549 | 413 73.9 51.2
BF Mean Depth (ft) 1.1 1.8 1.4 0.8 1 0.8 0.7 1.5 1.1 1.9 | 21 2 1.6 24 2
BF Max Depth (ft) 33 | 41 3.7 1.1 1.4 1.4 1 2.3 1.7 2.7 3 2.8 2.3 3.4 2.8
Width/Depth Ratio 16.7 | 47 32.1 8 15.1 10.1 4 4.3 4.2 12 16 14 12 16 13
Entrenchment Ratic 16 | 5.3 3.2 1.9 2.2 2.1 24.6 50 373 | 72 | 10.8 9 5 6 5.6
Bank Height Ratic 1 1.1 1 1 1.8 1 1 1.5 1.3 1 1.2 1 1
Wetted Perimeter(ft) === === === === ===
Hydraulic radius (ft === === === === ===
Pattern
Channel Beltwidth (ft No pattern of riffles 20 38 228 | 151 | 29.2 | 24.3 83 166 | 111 83 166 111
Radius of Curvature (ft) and pools due to 11 27 16.5 8.9 19.4 | 13.2 55 111 83 55 111 83
Meander Wavelength (ft straightening activties| 44 116 | 68.4 31 74 478 | 166 | 332 | 236 166 332 236
Meander Width ratic 2.4 4.7 2.8 2.1 4 3.4 3 6 4 3 6 4
Profile
Riftle length (ft) No pattern of riffles === === === 16 87 54
Riffle slope (ft/ft) and pools due to | 1.00% | 5.76% | 3.16% | 0.00% | 1.54% | 0.83% [0.28%0.64%| 0.41% | 0.00% | 0.70% 0.19%
Pool length (ft) straightening activties === === === 27 70 43
Pool spacing (ft) 25 69 37.2 14 39.6 | 324 83 | 222 | 111 83 222 111
Substrate
d50 (mm) === === === === ===
d84 (mm) === === === === ===
Additional Reach Parameters
Valley Length (ft) === === === === ===
Channel Length (ft === === === === ===
Sinuosity 1.05 1.2 1.22 1.05 1.05
Water Surface Slope (ft/ft) NA 2.58% 0.50% 0.23% 0.10%
BF slope (ft/ft) === === === === ===
Rosgen Classification Fc E E E/C E/C




Table 6A. Morphology and Hydraulic Monitoring Summary

Aycock Travis Creek (Downstream) - Stream and Wetland Restoration Site

Parameter XS 1 Riffle (Travis Down) XS 2 Riffle (Travis Down) XS 3 Pool (Travis Down) XS 4 Riffle (Travis Down) XS 5 Pool (Travis Down) XS 6 Riffle (Travis Down)
Dimension MY 0 | MY1 MY2 |MY3|MY4|MY5|MY 0| MY1|MY2|MY3|MY4|MY5|MY 0| MY1|MY2|MY3|MY4|MY5|MY 0| MY1|MY2|MY3| MY4|MY5|MY 0| MY1| MY2|MY3|MY4|MY5|MY 0| MY1| MY2|MY3|MY4|MY5
BF Width (f)] 26 25.2 33.7 25.5 26 27.3
Floodprone Width (ft)] 150 150 -—-- 150 -—-- 150
BF Cross Sectional Area (ft2)] 41.3 47.5 58.7 47.2 61.4 54.9
BF Mean Depth (ft)] 1.6 1.9 1.7 1.9 2.4 2.0
BF Max Depth (ft)] 2.3 2.5 3.7 2.5 4 3
Width/Depth Ratio| 16.368 13.4 - 13.8 - 13.6
Entrenchment Ratio| 5.76923 5.95 - 5.88 - 5.5
Bank Height Ratio 1 1 - 1 — 1
Wetted Perimeter (ft)] 27.1 26.4 34.8 26.6 27.6 28.7
Hydraulic Radius (ft)] 1.5 1.8 1.7 1.8 2.2 1.9
Substrate
d50 (mm)| ---- -—-- -—-- -—-- -—-- -—--
d84 (mm)| ---- -— — — -— -—
Parameter XS 7 Pool (Travis Down) XS 8 Riffle (Travis Down) XS 9 Pool (Travis Down) XS 10 Pool (Travis Down) XS 11 Riffle (Travis Down)
Dimension MYO0 | MYl | MY2 |MY3|MY4|{MY5|MY 0| MY1|MY2| MY3|MY4|MY5|MY 0| MY1|MY2|MY3|MY4| MY5|MY 0| MY1|MY2| MY3| MY4| MY5[MY 0| MY1| MY2| MY3| MY4|MY5
BF Width (f)] 25.9 28.1 29.3 38.6 30.3
Floodprone Width (ft)] ---- 150 - - 150
BF Cross Sectional Area (ft2)] 60 64.6 65.9 100 73.9
BF Mean Depth (ft)] 2.3 2.3 2.2 2.6 2.4
BF Max Depth (ft)] 3.9 3.3 3.7 4.3 3.4
Width/Depth Ratio|  ---- 12.2 - - 12.4
Entrenchment Ratio|  ---- 5.3 -—-- -—-- 5.0
Bank Height Ratio|]  ---- 1 - - 1
Wetted Perimeter (ft)] 27.5 29.5 30.6 40.2 31.8
Hydraulic Radius (ft)] 2.2 2.2 2.2 2.5 2.3
Substrate
d50 (mm)| ---- - - - -
d84 (mm)| ---- -—-- -—-- -—-- -—--
Table 6B. Morphology and Hydraulic Monitoring Summary
Aycock Travis Creek (Downstream) - Stream and Wetland Restoration Site
Parameter MY-00 (2016)
Min Max Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med
Pattern
Channel Beltwidth (ft)] 83 166 111
Radius of Curvature (ft)| 99 111 83
Meander Wavelength (ft) 166 332 236
Meander Width Ratio 3 6 4
Profile
Riffle Length (fy)] 16 87 54
Riffle Slope (f/ft)| 0.00% | 0.70% | 0.19%
Pool Length (ft) 27 70 43
Pool Spacing (ft) 83 222 111
Additonal Reach Parameters
Valley Length (ft), 632
Channel Length (ft) 664
Sinuosity 1.05
Water Surface Slope (ft/ft) 0.001
BF Slope (ft/ft)) ~ ----—--
Rosgen Classification C/E




Table 6C. Morphology and Hydraulic Monitoring Summary

Aycock Travis Creek (Upstream) - Stream and Wetland Restoration Site

Parameter XS 12 Riffle (Travis Up) XS 13 Pool (Travis Up) XS 14 Riffle (Travis Up)
Dimension MYO| MYl | MY2 | MY3|MY4[{MY5|MY 0] MY1|MY2| MY3|MY4| MY5| MY 0 | MY1| MY2| MY3| MY4| MY5
BF Width (ft)] 29 26.9 32.8
Floodprone Width (ft)] ---- - 150
BF Cross Sectional Area (ft2)] 68.7 64.0 104.5
BF Mean Depth (ft)| 2.4 2.4 3.2
BF Max Depth (ft)| 3.4 3.9 4.8
Width/Depth Ratio| ---- - 10.3
Entrenchment Ratio| ---- - 4.6
Bank Height Ratio| ---- -—-- 1.0
Wetted Perimeter (ft)] 30.4 28.8 35.0
Hydraulic Radius (ft)| 2.3 2.2 3.0
Substrate
d50 (mm)| ---- - -—--
d84 (mm)| ---- - -—--
Table 6D. Morphology and Hydraulic Monitoring Summary
Aycock Travis Creek (Upstream) - Stream and Wetland Restoration Site
Parameter MY-00 (2016)
Min Max Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med
Pattern
Channel Beltwidth (ft)] 83 166 111
Radius of Curvature (ft)| 55 111 83
Meander Wavelength (ft)] 166 332 236
Meander Width Ratio 3 6 4
Profile
Riffle Length (ft)] 16 87 54
Riffle Slope (ft/ft)] 0.00% | 0.70% | 0.19%
Pool Length (ft)] 27 70 43
Pool Spacing (ft)] 83 222 111
Additonal Reach Parameters
Valley Length (ft) 199
Channel Length (ft) 209
Sinuosity 1.05
Water Surface Slope (ft/ft) 0.0009
BF Slope (ft/ft)) -
Rosgen Classification C/E




Table 6E. Morphology and Hydraulic Monitoring Summary

Aycock UT-1 - Stream and Wetland Restoration Site

Parameter XS 1 Riffle (UT 1) XS 2 Riffle (UT 1) XS 3 Pool (UT 1) XS 4 Riffle (UT 1) XS 5 Riffle (UT 1)
Dimension MYO0 | MYl | MY2 |MY3|MY4|MY5|MY 0| MY1|MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5
BF Width (ft)] 9.3 8.8 8.4 9.3 9.6
Floodprone Width (ft)] 90 90 - 90 90
BF Cross Sectional Area (ft2)] 5.6 4.6 6.7 6.2 6.6
BF Mean Depth (ft)] 0.6 0.5 0.8 0.7 0.7
BF Max Depth (ft)| 1.1 0.7 1.3 1 1.1
Width/Depth Ratio| 15.4 16.8 -—-- 14.0 14.0
Entrenchment Ratio| 9.7 10.2 - 9.7 9.4
Bank Height Ratio| 1.0 1.0 - 1.0 1.0
Wetted Perimeter (ft)] 9.7 9 8.9 9.7 10
Hydraulic Radius (ft)] 0.6 0.5 0.7 0.6 0.7
Substrate
d50 (mm)| ---- - - - -
d84 (mm)| ---- ——-- ——-- ———- ———-
Parameter XS 6 Riffle (UT 1) XS 7 Riffle (UT 1) XS 8 Pool (UT 1) XS 9 Riffle (UT 1) XS 10 Pool (UT 1)
Dimension MY 0 | MY1 MY2 | MY3|MY4|{MYS5|MY 0| MY1| MY2| MY3| MY4| MYS5|MY 0| MY1| MY2| MY3| MY4| MYS5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0] MY1| MY2| MY3| MY4| MY5
BF Width (ft)] 6.9 7.5 7.8 7.9 7.6
Floodprone Width (ft)] 90 90 - 90 -
BF Cross Sectional Area (ft2)] 3.6 3.9 5.7 3 4.7
BF Mean Depth (ft)] 0.5 0.5 0.7 0.4 0.6
BF Max Depth (ft)| 0.7 0.7 1.2 0.7 1.1
Width/Depth Ratio| 13.2 144 - 20.8 -
Entrenchment Ratio| 13.0 12.0 - 11.4 -—--
Bank Height Ratio| 1.0 1.0 ---- 1.0 -
Wetted Perimeter (ft)] 7.2 7.8 8.3 8 8
Hydraulic Radius (ft)| 0.5 0.5 0.7 0.4 0.6
Substrate
d50 (mm)| ---- -—-- - - -
d84 (mm)| ---- - - - -
Parameter XS 11 Riffle (UT 1) XS 12 Riffle (UT 1) XS 13 Pool (UT 1) XS 14 Riffle (UT 1) XS 15 Riffle (UT 1)
Dimension MYO0 | MYl | MY2 |MY3|MY4|MY5|MY 0| MY1|MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5
BF Width (ft)] 7.4 8 8.6 6.4 7.1
Floodprone Width (ft)] 90 90 - 90 90
BF Cross Sectional Area (ft2)] 3.5 3.7 6.5 3.1 4
BF Mean Depth (ft)] 0.5 0.5 0.8 0.5 0.6
BF Max Depth (ft)] 0.8 0.7 1.2 0.7 0.9
Width/Depth Ratio| 15.6 17.3 -—-- 13.2 12.6
Entrenchment Ratio| 12.2 11.3 -—-- 14.1 12.7
Bank Height Ratio| 1.0 1.0 -—-- 1.0 1.0
Wetted Perimeter (ft)] 7.8 8.5 9.2 6.8 7.4
Hydraulic Radius (ft)] 0.4 0.4 0.7 0.5 0.5
Substrate
d50 (mm)| ---- - - - -
d84 (mm)| ---- ——-- ——-- ——-- ——--




Table 6E continued. Morphology and Hydraulic Monitoring Summary
Aycock UT-1 - Stream and Wetland Restoration Site

Parameter XS 16 Riffle (UT 1) XS 17 Riffle (UT 1) XS 18 Riffle (UT 1) XS 19 Pool (UT 1) XS 20 Riffle (UT 1)
Dimension MY 0 | MY1| MY2 | MY3| MY4|MY5|MY 0| MY1|MY2| MY3|MY4|MY5|MY 0| MY1|MY2| MY3 | MY4|MY5|MY 0| MY1|MY2| MY3| MY4 | MY5(MY 0| MY1|MY2| MY3| MY4|MY5
BF Width (f)f 9 8.5 7.1 7.6 9.1
Floodprone Width (ft)] 90 90 90 -—-- 90
BF Cross Sectional Area (ft2)] 4.6 3.9 3.5 6.5 5.3
BF Mean Depth (ft)] 0.5 0.5 0.5 0.9 0.6
BF Max Depth (ft)] 0.8 0.7 0.6 1.3 0.9
Width/Depth Ratio| 17.6 18.5 14.4 - 15.6
Entrenchment Ratio| 10.0 10.6 12.7 - 9.9
Bank Height Ratio] 1.0 1.0 1.0 - 1.0
Wetted Perimeter (ft)] 9.3 8.7 7.4 8.2 9.4
Hydraulic Radius (ft)] 0.5 0.5 0.5 0.8 0.6
Substrate
d50 (mm)| ---- -—-- -—-- -—-- -—--
d84 (mm)| ---- —— — — —
Parameter XS 21 Pool (UT 1) XS 22 Riffle (UT 1) XS 23 Riffle (UT 1) XS 24 Riffle (UT 1)
Dimension MY 0 [ MY1| MY2 | MY3| MY4|MY5[{MY 0| MY1| MY2| MY3 | MY4|MY5|MY 0| MY1| MY2|MY3|MY4|MY5|MY 0| MY1|MY2|MY3| MY4| MY5
BF Width (ft)| 8.3 7.2 7.6 8
Floodprone Width (ft)] ---- 90 90 90
BF Cross Sectional Area (ft2)] 9.3 3.6 3.2 4
BF Mean Depth (ft)] 1.1 0.5 0.4 0.5
BF Max Depth (ft)] 2.1 0.7 0.6 0.7
Width/Depth Ratio| ~ ---- 14.4 18.1 16.0
Entrenchment Ratio|  ---- 12.5 11.8 11.3
Bank Height Ratio]  ---- 1.0 1.0 1.0
Wetted Perimeter (ft)] 9.5 7.5 9.3 9.3
Hydraulic Radius (ft) 1 0.5 0.5 0.5
Substrate
d50 (mm)| ---- -—-- -—-- -—--
d84 (mm)| ---- —— — —
Table 6F. Morphology and Hydraulic Monitoring Summary
Aycock UT-1 - Stream and Wetland Restoration Site
Parameter MY-00 (2016)
Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med
Pattern
Channel Beltwidth (ft)] 23 47 31
Radius of Curvature (ft) 14 31 23
Meander Wavelength (ft)] 47 94 66
Meander Width Ratio 3 6 4
Profile
Riffle Length (ft) 9 70 16
Riffle Slope (ft/ft)] 0.01% |4.33%) 2.23%
Pool Length (ft) 4 23 9
Pool Spacing (ft)] 23 62 31
Additonal Reach Parameters
Valley Length (ft), 1174
Channel Length (ft) 1,291
Sinuosity 1.1
Water Surface Slope (ft/ft) 0.0189
BF Slope (ft/ft)) ~ ---—--
Rosgen Classification C/E




Table 6G. Morphology and Hydraulic Monitoring Summary
Aycock UT-2 - Stream and Wetland Restoration Site

Parameter XS 1 Pool (UT 2) XS 2 Riffle (UT 2) XS 3 Riffle (UT 2) XS 4 Riffle (UT 2) XS 5 Riffle (UT 2) XS 6 Riffle (UT 2) XS 7 Pool (UT 2)
Dimension MY 0| MY1 | MY2 |MY3|MY4|MY5(MY 0| MY1|MY2| MY3|MY4|MY5(MY 0| MY1|MY2|MY3|MY4|MY5|{MY 0| MY1|MY2 | MY3| MY4 | MY5|MY 0| MY1|MY2| MY3|MY4|MY5(MY 0| MY1|MY2| MY3|MY4|MY5|(MY 0| MY1|MY2 | MY3| MY4|MY5
BF Width (ft)] 6.5 4.8 5.7 6.4 8.4 6.9 8.3
Floodprone Width (ft)] ---- 90 90 90 90 90 -
BF Cross Sectional Area (ft2)] 3.8 1 1.7 1 3.1 2.3 5.1
BF Mean Depth (ft)] 0.6 0.2 0.3 0.2 0.4 0.3 0.6
BF Max Depth (ft)] 1 0.3 0.5 0.4 0.7 0.6 1.1
Width/Depth Ratio| ---- 23.0 19.1 41.0 22.8 20.7 -
Entrenchment Ratio| ---- 18.8 15.8 14.1 10.7 13.0 -
Bank Height Ratio| ---- 1.0 1.0 1.0 1.0 1.0 -
Wetted Perimeter (ft)] 6.9 4.9 5.8 6.5 8.6 7.0 8.8
Hydraulic Radius (ft)] 0.6 0.2 0.3 0.2 0.4 0.3 0.6
Substrate
d50 (mm)| ---- -—-- -—-- -—-- -—-- -—-- -—--
d84 (mm)| ---- — — — — — —
Parameter XS 8 Riffle (UT 2) XS 9 Riffle (UT 2) XS 10 Pool (UT 2) XS 11 Pool (UT 2) XS 12 Riffle (UT 2) XS 13 Riffle (UT 2)
Dimension MY 0| MY1 | MY2 [MY3|MY4|MY5|MY 0| MY1|{MY2|MY3|MY4|MY5|MY 0| MY1|MY2| MY3| MY4|MY5|MY 0| MY1| MY2| MY3| MY4 | MY5|MY 0| MY1|MY2|MY3|MY4| MY5|MY 0| MY1|MY2|MY3| MY4| MY5
BF Width (ft)| 8.6 7.4 7.5 6.2 8.3 7.2
Floodprone Width (ft)] 90 90 - - 90 90
BF Cross Sectional Area (ft2)] 3.6 4.2 5.2 3.5 3.2 2.1
BF Mean Depth (ft)] 0.4 0.6 0.7 0.6 0.4 0.3
BF Max Depth (ft)] 0.6 0.8 1.3 0.8 0.7 0.4
Width/Depth Ratio| 20.5 13.0 - - 21.5 24.7
Entrenchment Ratio| 10.5 12.2 -—-- -—-- 10.8 12.5
Bank Height Ratio| 1.0 1.0 - - 1.0 1.0
Wetted Perimeter (ft)] 8.8 7.7 8.1 6.6 8.6 7.3
Hydraulic Radius (ft)] 0.4 0.5 0.7 0.5 0.4 0.3
Substrate
d50 (mm)| ---- -—-- -—-- -—-- -—-- -—--
d84 (mm)| ---- — — — — —
Table 6H. Morphology and Hydraulic Monitoring Summary
Aycock UT-2 - Stream and Wetland Restoration Site
Parameter MY-00 (2016)
Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med
Pattern
Channel Beltwidth (ft)] 23 47 31
Radius of Curvature (ft)] 14 31 23
Meander Wavelength (ft)] 47 94 66
Meander Width Ratio| 3 6 4
Profile
Riffle Length (ft)] 9 23 14
Riffle Slope (ft/ft)] 0.00%] 5.24% | 2.88%
Pool Length (ft)] 5 17 10
Pool Spacing (ft)] 23 62 31
Additonal Reach Parameters
Valley Length (ft), 614
Channel Length (ft) 675
Sinuosity 1.1
Water Surface Slope (ft/ft) 0.0301
BF Slope (ft/ft)) ~ ---—---
Rosgen Classification C/E




Table 6. Morphology and Hydraulic Monitoring Summary

Aycock UT-3 - Stream and Wetland Restoration Site

Parameter XS 1 Riffle (UT 3) XS 2 Riffle (UT 3) XS 3 Pool (UT 3) XS 4 Riffle (UT 3) XS S Riffle (UT 3)
Dimension MY 0| MY1 | MY2 | MY3| MY4|MY5|MY 0| MY1|MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4| MY5
BF Width (ft)] 6.5 4.7 5 7 5.3
Floodprone Width (ft)] 10 20 - 20 20
BF Cross Sectional Area (ft2)] 2.7 1.9 3.6 2.2 1.2
BF Mean Depth (ft)|] 0.4 0.4 0.7 0.3 0.2
BF Max Depth (ft)] 0.6 0.6 1 0.5 0.5
Width/Depth Ratio| 15.6 11.6 - 22.3 23.4
Entrenchment Ratio| 1.5 43 - 2.9 3.8
Bank Height Ratio| 1.0 1.0 - 1.0 1.0
Wetted Perimeter (ft)] 6.8 5.0 5.7 7.1 5.7
Hydraulic Radius (ft)] 0.4 0.4 0.6 0.3 0.2
Substrate .
d50 (mm)| ---- - - - -
d84 (mm)| ---- -—-- ---- -—-- -—--
Table 6J. Morphology and Hydraulic Monitoring Summary
Aycock UT-3 - Stream and Wetland Restoration Site
Parameter MY-00 (2016)
Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med
Pattern
Channel Beltwidth (ft)] 23 47 31
Radius of Curvature (ft)| 14 31 23
Meander Wavelength (ft)| 47 94 66
Meander Width Ratio| 3 6 4
Profile
Riffle Length (ft)] 8 24 14
Riffle Slope (ft/ft)] 0.52% | 2.54% | 1.71%
Pool Length (ft)] 6 10 8
Pool Spacing (ft)] 23 62 31
Additonal Reach Parameters
Valley Length (ft) 193
Channel Length (ft) 212
Sinuosity 1.1
Water Surface Slope (ft/ft) 0.0092
BF Slope (ft/ft)) -
Rosgen Classification C/E




Table 6K. Morphology and Hydraulic Monitoring Summary

Aycock UT-4 - Stream and Wetland Restoration Site

Parameter XS 1 Riffle (UT 4) XS 2 Pool (UT 4) XS 3 Riffle (UT 4) XS 4 Pool (UT 4) XS 5 Riffle (UT 4)
Dimension MY O | MY1| MY2 | MY3| MY4| MYS|MY 0| MY1| MY2| MY3| MY4| MYS|MY 0| MY1| MY2| MY3| MY4| MY5|MY 0| MY1| MY2| MY3| MY4 | MYS5|MY 0| MY1| MY2| MY3| MY4| MYS5
BF Width (ft)] 8.3 8.5 8.6 8.5 8
Floodprone Width (ft) 50 - 50 - 50
BF Cross Sectional Area (ft2)] 3.7 6.4 4.3 6.2 4.3
BF Mean Depth (ft)] 0.4 0.8 0.5 0.7 0.5
BF Max Depth (ft)] 0.6 1.5 0.8 1.2 0.7
Width/Depth Ratio| 18.6 - 17.2 - 14.9
Entrenchment Ratio| 6.0 ---- 5.8 - 6.3
Bank Height Ratio] 1.0 ---- 1.0 ---- 1.0
Wetted Perimeter (ft)| 8.6 9.2 9.0 9.1 8.3
Hydraulic Radius (ft)] 0.4 0.7 0.5 0.7 0.5
Substrate
d50 (mm)| ---- ---- ---- ---- ----
d84 (mm)| --- ——-- ——-- ——-- ——--
Parameter XS 6 Riffle (UT 4) XS 7 Riffle (UT 4) XS 8 Riffle (UT 4)
Dimension MY O | MY1| MY2 | MY3| MY4| MYS|MY 0| MY1| MY2| MY3| MY4| MYS5|MY 0| MY1| MY2| MY3| MY4| MYS5S
BF Width (ft)] 8.1 9.9 10.9
Floodprone Width (ft) 50 50 50
BF Cross Sectional Area (ft2)] 3.5 5.6 5.6
BF Mean Depth (ft)] 0.4 0.6 0.5
BF Max Depth (ft)] 0.6 0.9 0.8
Width/Depth Ratio| 18.7 17.5 21.2
Entrenchment Ratio| 6.2 5.1 4.6
Bank Height Ratio] 1.0 1.0 1.0
Wetted Perimeter (ft)| 8.4 10.2 11.1
Hydraulic Radius (ft)] 0.4 0.6 0.5
Substrate
d50 (mm)| - - -
d84 (mm)| ---- - -
Table 6L. Morphology and Hydraulic Monitoring Summary
Aycock UT-4 - Stream and Wetland Restoration Site
Parameter MY-00 (2016)
Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med | Min | Max | Med
Pattern
Channel Beltwidth (ft)| 28 56 38
Radius of Curvature (ft) 17 38 28
Meander Wavelength (ft)] 56 113 80
Meander Width Ratio 3 6 4
Profile
Riffle Length (ft) 12 35 16
Riffle Slope (ft/ft)] 0.61% |2.42%] 1.28%
Pool Length (ft) 14 42 22
Pool Spacing (ft)| 28 75 38
Additonal Reach Parameters
Valley Length (ft), 278
Channel Length (ft) 306
Sinuosity 1.1
Water Surface Slope (ft/ft) 0.0066
BF Slope (ft/ft)] -
Rosgen Classification C/E
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Table 7. Planted Bare Root Woody Vegetation

Species Quantity
River birch (Betula nigra) 400
Ironwood (Carpinus caroliniana) 1000
Beautyberry (Callicarpa americana) 600
Flowering dogwood (Cornus florida) 200
Silky dogwood (Cornus amomum) 2000
Persimmon (Diospyros virginiana) 200
Black gum (Nyssa sylvatica var. biflora) 400
Sycamore (Platanus occidentalis) 400
White oak (Quercus alba) 400
Cherrybark oak (Quercus falcata var. pagodifolia) 600
Swamp chestnut oak (Quercus michauxii) 500
Water oak (Quercus nigra) 300
Willow oak (Quercus phellos) 700
Northern red oak (Quercus rubra) 400
Elderberry (Sambucus canadensis) 2500
TOTAL 10,600
Table 8. Planted Stems by Plot and Species
Total 4 avet
Species CommonName Planted Ve 1 2 3 4 5 6 7 8 9 10 11 12 13 14
plots | stems
Stems*
Betula nigra river birch 9 4 2.25 1 5 1 2
Carpinus caroliniana American hornbeam 7 3 2.33 2 4
Cornus amomum silky dogwood 57 12 4.75 9 3 3 3 4 10 10 4 4 4 1
Cornus florida flowering dogwood 4 1 4
Diospyros virginiana common persimmon 2 2 1 1 1
Fraxinus pennsylvanica green ash 3 2 1.5 2 1
Nyssa sylvatica blackgum 6 3 2 1 1 4
Platanus occidentalis American sycamore 5 3 1.67 1 3 1
Quercus oak 11 6 1.83 1 1 1 2 4 2
Quercus alba white oak 2 1 2 2
Quercus pagoda cherrybark oak 6 5 1.2 2 1 1 1 1
Quercus phellos willow oak 18 8 2.25 3 2 2 1 1 3 2 4
Quercus rubra northern red oak 13 6 2.17 2 1 4 3 2 1
Sambucus canadensis Common Elderberry 62 13 4.77 11 3 2 3 3 1 4 7 4 5 13 2 4
14 14 205 14 16 18 13 12 11 20 12 15 12 14 15 24 12 11
Stems per Acre 648 729 526 486 445 810 486 607 486 567 607 972 486 445
Total Stems per Acre 593
* All stems reported are planted bare root stems, no livestakes occur within the plots.
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02 Legend
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04 Thru 4H Plan Construction
5A (1 Thru 78) As-Built Plan Survey
6 Thru 6H As-Built Plan Overlay
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DEED REFERENCE(S):

BEING A PORTION OF THE PROPERTY RECORDED IND B
2468, PG. 268, D.B. 1632, PG. 729, D.B. 2832, PG, 522, D.B
935, PG. 328 & D.B. 257, PG. 317 OF THE ALAMANCE
COUNTY REGISTER OF DEEDS.

MAP REFERENCE(S):

PB 11,PG 22
PB 138,PG 98
PB 16 PG. 36
PB 36 PG 98

SURVEYORS CERTIFICATION(S)

Surveyor's disclaimer: No attempt was made to locate any cemeteries wetlands, hazardous material
sites, underground or aboveground utilities or any other features above or below ground other than

those shown.

| certify that the survey is of another category (as-built survey), such as the recomblination of existing
parcels, a court-ordered survey, or other exception to the definition of subdivision

I certify that this plat does not meet G.S. 47-30 as amended.

1, John A. Rudolph, certify that this project was completed under my direct and responsible charge
from an actual survey made under my supervision; that this As-built survey was performed at the 95
percent confidence level to meet Federal Geographic Data Committee Standards; that this survey
was performed to meet the requirements for a topographic/planimetric survey to the accuracy of
Class B and vertical accuracy when applicable to the Class B standard, and that the original data
was obtained on April, 2016; that the survey was completed on April 20, 2016; and all coordinates
are based on ig,'NAD '83(2011) and all elevat’ ns are assumed elevations.
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XSz OF NORTH CAROLINA
o) ® AREA - 0.01 ACRESt B
O Gwz COORDINATE COMPUTA ION
ur2 ‘
XS-8r o
-t
ur2 i OAKLEY
XS-7p XS-Tir ® D.B. 935, PG. 328
TRACT TWO
UT2 XS-ér um
UT2 Xs-5 Xs-1op
- un
ut2 XS-9r
@ XS-4r
e uTi
XS-3r
XS-8p 2
uT2 un
xS Xs-7r "
SECTION "B
T2 e 4,35 ACRES# BY
XS-1 " enplurz COORDINATE
STA lonzs COMPUTATION
un
Xs$-5r  un @
XS-3p G
um
l XS-4r l){?-Zr
LEN ol LOG VANE
XS-1r NOT CONSTRUCTED
!
END UTY T
L20 STA 23+21
{79
|
o
| s
ur Q@
—_—— ey — e e NBe'SBMW 4
509.75'
ROCK OUTCROP CONSERVATION
EASEMENT IS 17.1 £+ FROM
PROPERTY LINE.
PROPERTY LINE PLOTTED
FROM P.B. 2468, PG 268
(NOT SURVEYED)
OAKLEY
D.B. 2468, PG. 268,
TRACT 2

’
RO A,qc')’(u
) ettt ® e
S orEssIo, -
$ SR .72
: SEAL PR
zel  L41g ‘s
=0 .c Y aixs
- & .'7 R Q -
- W OO E
“, e, R\! N N
OAKLEY 2,98 et o
D.B. 935, PG. 328 2, LEY N
TRACT ONE LI |
aa’/ %
o
Q"
8’.‘”
o % NOTE:
= A PROPOSED BARBED WIRE
FENCE IS TO BE INSTALLED 2'+
OUTSIDE OF THE
Z CONSERVATION EASEMENT
S
NOTE:
ALL WETLAND RESTORATION AREAS
DETERMINED AND PROVIDED BY AXIOM
ENVIRONMENTAL, INC
——— e e _MNegrge2w
es44s 0 — - - - ==
SHEET 5A (5 OF 78)
100 50 0 100 200 300

GRAPHIC SCALE 1" = 100’

COBLE
D.B. 911
PG. 159

N00°07'02"W

(TIE DOWN)



0.20 ACRES OF THE
PROPOSED CONSERVATION
EASEMENT C IS LOCATED
IN THE 30' DUKE ENERGY
CAROLINAS EASEMENT

NC GRID
NAD '83(2011)

NORTH

N.C.S.R. 1500
OSSIPEE - GIBSONVILLE ROAD
{60' R'W-PUBLIC-PAVED)

NCDOT

NOTE:

ALL WETLAND RESTORATION AREAS
DETERMINED AND PROVIDED BY AXIOM
ENVIRONMENTAL, INC.

SHEET 5A (6 OF 78)

100 50 0 100 200 300

GRAPHIC SCALE 1" = 100’

CONCRETE
HEADWALL
(TYPICAL)

288E

EOP

EOP

Lot
30" DUKE ENERGY
CAROLINAS EASEMENT
, (15' ON EACH SIDE OF
s UTILITY LINE). SEE
NOTE 5 PAGE
= ' 10F 2
!

START UT4
L33 STA 10+00

L58
[ END UT4

u STA 14+13
- L
57 156

(‘%
OAKLEY
D.B. 2832, PG. 522

~
~

— ®

1SS //
REFERENCE
POINT ONLY
/
/
/
/
6@&\/ N
AN/ q’i' Q\‘\
S/
s/ &
/
/
/
OAKLEY
D.B. 2832 PG. 522
ROCK
OUTCROP ®
c
%
g
() =
© START UT3
STA 10+00
("0
~
uta
Xs-4
ut3
™~ ~_ Xs-3P

1SS

......
. .

A Y
W
TR

» ;70,7/2 o6

SOIL ROAD

18" CPP

ut3
ROCK
XS-5R OUTCROP

18" RCP
ut3 /




NC GRID
NAD '83(2011)

NORTH

NOTE:
ALL WETLAND RESTORATION AREAS

DETERMINED AND PROVIDED BY AXIOM

ENVIRONMENTAL, INC

SHEET 5A (7 OF 78)

100 50 0 100

GRAPHIC SCALE 1" = 100’

200

NCDOT
CONCRETE LA

HEADWALL
(TYPICAL)

300

S5 CARG,,

()
%

O cESS/ -4
. <2\O 04, .?y

-

2888

s

PR
. e

7S
@
>
-

Qf‘

5

?
PH

—RW
— RW

N.C.S.R. 1500
OSSIPEE - GIBSONVILLE ROAD
(60" R/IW-PUBLIC-PAVED)

(o
[7]
c
2
O
2

START TRAVIS
STA 10+00

®

OAKLEY
D.B. 2832, PG, 522

~

~
~

Yaggean®

l“

~

®

~

l NOT CONSTRUCTED
, (OUTSIDE OF EASEMENT)

S39 54'48°E

ROCK
OUTCROP @
SOIL ROAD
|
% l
¥ 18" CPP
-~
l
%
ROCK /
OUTCROP
® 18"RCP  OAKLEY /
D.B 547
PG 422
TRAVIS AT \"
START ®
RESTORATION
STA 15+78 END UT3
STA 12+12
SECTION "C" @
4.55 ACRESt BY
COORDINATE ROCK
COMPUTATION  TRAVIS AT OUTCROP
EIND
RESTORATION
STA17+87 G
7955047
TRAVIS AT NG %’ 06",504 E
EXIT OF -
CONSERVATION (TIE DOWN)
EASEMENT “C" \
sTA18+88 (&)
OAKLEY | ss
D.B. 1632, PG 729 N01°32‘26"E |
16.61'
(TIE DOWN) %l)’ |
| \ S20°57'04°E
[ \ 195.00'
(TIE DOWN)
MCMILLAN | \ 15" CPP
D.B. 257, PG. 3 \
P.B. 11, PG. 22 3
| @1iss
N01°3256'E | S19°4704°E \ SOIL ROAD
517.59 145.00' \\
(TIE DOWN) (TIE DOWN)
EXISTING |
i \
64.01"
FLOOR ‘\(\D }{ss (TIE DOWN)
\
DOUBLE LOG VANES )y\



— RW

N.C.S.R. 1500
OSSIPEE - GIBSONVILLE ROAD
(60' RAW-PUBLIC-PAVED)

NOTE:

ALL WETLAND RESTORATION AREAS
DETERMINED AND PROVIDED BY AXIOM
ENVIRONMENTAL, INC.

SHEET 5A (8 OF 78)
100 50 0 100

NC GRID
NAD '83(2011)

S88°56'26°E
608.30"
(TIE DOWN)

ACCESS EASEMENT 3

NEW 20' WIDE NON-EXCLUSIVE

ACCESS EASEMENT FOR INGRESS, EGRESS

& REGRESS AND FUTURE UTILITY EASEMENT

TO BE RESERVED TO GRANTOR AND

CONVEYED TO STATE OF NORTH CAROLINA.

AREA = 0.33 ACRES BY COORDINATE COMPUTATION

OAKLEY
D.B. 2468, PG. 268,
(TRACT 1)
P.B. 11, PG. 22

e S ——

GRAPHIC SCALE 1" = 100°

8.8, 257, PG. 317

MCMILLAN
P8 11, PG. 22

[

[

l

l

NO01°32'56°E
517.59'
(TIE DOWN)

EXISTING
WOODEN SHELTER
WITH CONCRETE
FLOOR

TRAVIS AT
ENTRANCE OF
CONSERVATION
EASEMENT D"
STA 23+71

m
T

\

(91589

S$18°47'04°E
145.00°
(TIE DOWN)

DOUBLE LOG VANES
NOT CONSTRUCTED
(OUTSIDE OF EASEMENT)

NB2°54'56"E
108.25'
(TIE DOWN)

z
// :

,: ///’/
////

o
83
D0
Ju
e

NO01°36'12°E

———— —— — e ——

T 16" CPP
d

’

‘\\ SOIL ROAD

. $539°54'48"E
\

\ISS@ 64.01

(TIE DOWN)

\j‘\

ROCK

/-~ OUTCROP

SECTION "D*
2.72 ACRES? BY
COORDINATE
COMPUTATION

S

TRAVIS AT

EXIT OF
CONSERVATION
EASEMENT "D"
STA 30435

s

HOLT

B.5. 2954,

PG.73

UNNAMED TRIBUTARY __
No. & OF TRAVIS CREEK

END TRAVIS

STA 38+85

ROCK SUTCROP

CONSERVATI®ON
EASEMENT IS 20.0't FROM
PROPERTY LINE.
PROPERTY LINE PLOTTED
FROM P.B. 2468, PG. 268
(NOT SURVEYEB®)




Project Name
Reach
Feature

Date

Crew

Aycoch - As-built (2016) Profile
Trovis Creel (Downstream)

Profile

41716

Perkinson, Keith

2016
As-built Survey
Bed Elevation ~ Water Elevation

5929 5934
5924 5934
590 5934
5912 5936
5924 5934
5923 5934
5919 5935
5914 5935
5914 5934
5925 5935
5927 5935
5925 5935
591 5934
5914 5935
5913 5935
5913 5934
5925 5934
5925 5935
5928 5935
5917 5935
5917 5935
5920 5935
5932 5937
5931 5938
5932 5940
5919 5939
5920 5939
5936 5939
5933 5939
5935 5939
592.3 5939
5925 5940
5923 5939
5933 5939
5936 5940
5928 5940
5928 5940
5925 5940
5937 5941
5934 5940
5935 5943

Elevation (feet - arbitrary)

As needed
Station Bed Elevati Water Elevati

600

599

598

597

596

595

594

593

592

591

590

Station

100

Water Elevation

200

Water Elevation

Aycock Travis Creek (Downstream) As-built Profile 2016

300 400
Distance (feet)

SHEET 5A (9 OF 78)
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Project Name
Reach
Feature

Date
Crew

Station

Elevation (feet - arbitrary)

00
326
379
469
528
%08
1358
1403
1505
1573
1952

2507

600
599
598
597
596
595
594
593
592
591

590

Aycock - As-built (2016) Profile

Travis Creek (Upstream)
Profile
4 1
Perkinson, Keith
2016
As-built Survey
Bed Elevation ~ Water Elevation
594 4 5950
5945 5951
5939 5951
5928 5951
5947 5951
5942 5952
5943 5951
5938 5952
5932 5952
5945 5952
5948 5952
5950 5953

Station

As needed
Bed Elevation

Water Elevation

Station

As needed
Bed Elevation

100

Water Elevation

Station

As needed
Bed Elevati Water El

Aycock Travis Creek (Upstream) As-built Profile 2016

Bed As-built 4

16

150
Distance feet
Water Surface As-built4 1

SHEET 5A (10 OF 78)

200

250

300
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1576
1594
1624
1643
1779
1804
1848
1867
1950

5973
5969
5970
5975
5974
5968
5968
5974
5977

5975
5975
5975

5978
5977
5978

SHEET 5A (13 OF 78)
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Elevation (feet - arbitrary)

610

608

606

604

602

598

596

594

592

590

100

3874
3925
4049

150

600 8
6013
6014

6015
6016
6019

Aycock (UT 4) As-built Profile 2016

200 250

Distance (feet)

SHEET 5A (14 OF 78)

Avg. Water Surface Slope

300

As-built As needed
0 0066
19
00128
22
350 400 450 500

......
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Site
Watershed:
XS1D
Feature
Date:

Field Crew:

Station Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:

Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfull:

W /D Ratio:

Enfrenchment Ratio:
Bank Hei ht Ratio:

StreamT e

SHEET 5A (15 OF 78)
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Site
Watershed:
XSI1D
Feature
Date:

Field Crew:

Station Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:

Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfall:
W/ D Ratio:

Entrenchment Ratio:
Bank Hei ht Ratio:

SHEET 5A (16 OF 78)

Stream T e
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Site

Watershed:

XS 1D
Feature
Date.

Field Crew.

Station

Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:

Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio:
Bank Hei ht Ratio.

Stream
\|\IINI,“
naog
> ¢ESSIo, ",
5 eq © 4"7(".7 “.
D¢ SEAL % %
2(6( L-4194 ‘s
257 o-ls
",:S;P'q/z/o SUR\ld O\:S
s ®e000n"
“ LE NN
T
=3
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Site
Watershed:
XSID
Feature
Date:

Field Crew:

Station Elevation

Bankfull Elevation:
Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:

Flood Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank Hei ht Ratio:

Stream e

SO0 CESSIg
o0 A
QQ~ 4’-7( .‘:7 X
¢ SEAL % =
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Site

Watershed:
XSIp
Feature
Date;
Field Crew:
Station Elevation
0 5953
9 5953
29 5953
43 595 4
55 5950
76 594 4
94 5937
03 593 0
112 592 6
122 5921
137 5917
149 5919
159 5917
173 591 3
18 4 5916
19 8 5919
216 5921
230 5924
247 5927
260 5932
276 5939
288 594 4
300 5950
308 5955
317 5955
325 5955

Bankfull Elevation:

Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De  th at Bankfull:

Mean De  th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank Hei ht Ratio:

tream

n\lll“,,,

\\‘\ "\.’\ CA._Ré'”’/
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Site

atershed:
XS
Feature
Date:
Field Crew:
Station Elevation
00 596 03
16 595 92
29 59593
42 59545
52 94 96
67 593 81
84 593 74
113 593 32
130 593 30
149 593.17
16 6 593.10
185 593.08
207 593.11
220 59292
231 593 19
242 593 78
259 594 57
275 595 13
289 596 02
301 596.26
309 596 5

Bankfull Elevation:
Bankfull Cross-Sectional Area:
Bankfull Width:
Flood Prone Area Elevation:
Flood Prone Width:
Max De th at Bankfull:
Mean De th at Bankfull:
D Ratio:
Entrenchment Ratio;
Bank He t Ratio

[Stream Type

SHEET 5A (20 OF 78)



Site
Watershed*
XSID
Feature
Date:

Field rew:

Station Elevation

Bankfull Elevation:
Bankfull Cross-Sectional Area:
Bankfull Width:
Flood Prone Area Elevation:
Flood Prone Width:
Max De th at Bankfull:
Mean De th at Bankfull:
/ D Ratio;
Entrenchment Ratio:
Bank He tRatio:

Stream
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i Cag L,
S QOFESSIg, T
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Site
Watershed:
XSID
Feature
Date:

Field rew:

Station

levation

AcockSrns

Ca e Fear, 0303002

Travis Creek, XS - 8, Riffle
Riffle

4 6/2016

Perkinson, Keith

SUMMARY DAT
Bankfull Elevation:

Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank He ht Ratio:

Stream

\“‘nuuu,“'
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Site
atershed:

Feature
Date:
Field rew:

Station Elevation
Bankfull Elevation:
Bankfull Cross-Sectional Area:
Bankfull Width:
Flood Prone Area Elevation:
Flood Prone Width:
Max De th at Bankfull:
Mean De th at Bankfull;
W D Ratio:
Entrenchment Ratio:
Bank H ht Ratio:

Stream T
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Site
Watershed:
XS1b
Feature
Date:

Field rew:

Station levation

Bankfull levation:
Bankfull Cross-Sectional Area:
Bankfull Width:
Flood Prone Area Elevation:
Flood Prone Width:
Max De th at Bankfull:
Mean De th at Bankfull;
W D Ratio:
Entrenchment Ratio:
Bank Hei ht Ratio:

Stream

SHEET 5A (24 OF 78)



Site

Watershed.
XS D
Feature
Date:
Field Crew:
Station Elevation
00 597.63 Bankfull Elevation:
25 597.48 Bankfull Cross-Sectional Area:
44 596 70 Bankfull Width:
57 596 60 Flood Prone Area Elevation:
75 595 89 Flood Prone Width:
97 594,74 Max De th at Bankfull:
111 594.10 Mean De th at Bankfull:
122 593.18 W D Ratio:
14 6 593 29 Entrenchment Ratio:
173 593 24 Bank Hei ht Ratio:
223 593 29 _
279 593 45 |Stream Type | |
290 593.70
313 594 84
334 59590
351 596 22
361 596 69
382 596.91
403 596 92
41.8 597.01
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Site
atershed:

XS

Feature

Date:

Field Crew:

Station Elevation

342

Bankfull Elevation*
Bankfull Cross-Sectional Area:
Bankfull Width:
Flood Prone Area Elevation:
Flood Prone Width:
Max De th at Bankfull:
Mean De th at Bankfull:
W /D Ratio:

Entrenchment Ratio:
Bank H t Ratio:

Stream

SHEET 5A (26 OF 78)



Site

atershed.

XS ID
Feature
Date;

Field rew.

Station

Elevation

Bankfull Elevation:

Bankfull Cress-Sectional Area:

Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfull:
W/ D Ratio:

Entrenchment Ratio:

Bank He ht Ratio:

600

599

Elevation (feet)
L 28 %
E & & 29 &

593

Stream

Aycock Springs, Travis Creek, XS - 13, Pool

20 35
Station (feet)

Gy,

\\‘\\ "‘ s CAR('), ', ’,

.....
I .
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Site
atershed:

Feature
Date;
Field rew:

Station Elevation
Bankfull Elevation:
Bankfull Cross-Sectional Area:
Bankfull Width:
Flood Prone Area Elevation:
Flood Prone Width:
Max De th at Bankfull:
Mean De th at Bankfull:
W /D Ratio:
Entrenchment Ratio:
Bank Hei ht Ratio:

Stream
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SO oreSsIg
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Site
Watershed:
XS
Feature
Date:

Field rew:

Station Elevation

SUMMARY DATA
Bankfull Elevation:

Bankfull Cross-Sectional Area:

Bankfull Width:

Flocd Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfull;

W /D Ratio:

Entrenchment Ratio:

Bank H ht Ratio:

Stream

WAitliag,

\\\‘\»\\\'—‘ CA '6"1,

ceea,
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Site
Watershed:
XS 1D
Feature
Date:

Field Crew:

Station Elevation

00 591 57 Bankfull levation:

20 591 57 Bankfull Cross-Sectional Area:
28 591 50 Bankfull Width:

37 59116 Flood Prone Area Elevation:
41 590 91 Flood Prone Width:

49 590 83 Max De th at Bankfull:

65 590 70 Mean De th at Bankfull;

72 590 69 W /D Ratio:

86 590.83 Entrenchment Ratio:

95 590.75 Bank Hei ht Ratio:

99 590 88

104 591.05 Stream e
110 59120

118 59143

137 59153

\‘\\llll“,’

SR Sangy,

SO Cese
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Site
Watershed:
XS D
Feature
Date:

Field rew:

Station levation

Bankfull levation:

Bankfull ross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank Hei ht Ratio:

Stream e

Aty

S CARG,
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Bankfull
Flood Prone Area
MY-0046 16



Site
Watershed:
XSID
Feature
Date:

Field Crew:

Station Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

/ D Ratio:

Entrenchment Ratio:
BankH ¢t Ratio:

Stream
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Site

Watershed:

XS1b
Feature
Date:

Field Crew:

Station

Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:

Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De  th at Bankfull:
Mean De  th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank He ht Ratio:

Stream T

g,

K C
Q3\’\ AR(){
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Site
Watershed:
XS
Feature
Date:

Field Crew:

Station Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio.

Bank Hei ht Ratio:

Stream

4
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z SEAL % 2
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Site
Watershed:
XS
Feature
Date:

Field rew:

Station

Elevation

Bankfull Elevation:

Bankfull ross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

W /D Ratio:

Entrenchment Ratio:

Bank He ht Ratio:

Stream
\\\\\1 iitn,,
RnztRor,
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- < o) _7(...-7 ,:
. SEAL i =
C5". L-4194 . ips
2 &3
',S’:’Q,% YRGS OF
’/, = \\l‘\ \
07 o J/z_«f/

SHEET 5A (35 OF 78)



Site
Watershed:
XS1D
Feature
Date:

Field rew:

Station Elevation

Bankfull Elevation:

Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Floed Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank Hei ht Ratio:

StreamT e
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\‘\\\ \)}_Q'_q./?()é",’
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SEAL 3
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Site
Watershed:
XSIb
Feature
Date:

Field rew:

Station levation

Bankfull E1 ation:

Bankfull Cross-Sectional Area:
Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:

Mean De th at Bankfull:

W /D Ratio:

Entrenchment Ratio:

Bank Hei ht Ratio:

Stream e

SHEET 5A (37 OF 78)



Site

Watershed:

XS ID
Feature
Date:

Field rew:

Station

levation

Bankfull Elevation:

Bankfull Cross-Sectional Area:

Bankfull Width:

Flood Prone Area Elevation:
Flood Prone Width:

Max De th at Bankfull:
Mean De th at Bankfull:

W D Ratio:

Entrenchment Ratio:

Bank Hei ht Ratio:

595

Elevation (feet)

594

Stream e

Aycock Springs, UT 1, XS - 10, Pool

Bonkfull
Flood Prone Arca
MY-00 4/6/16
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Travis Creek — Stream Restoration
Alamance County, North Carolina

Prepared by: Sungate Design Group, PA
915 Jones Franklin Road
Raleigh, N. C. 27606

For: Restoration Systems, LLC
Date: July 1, 2016

LOMR FOR TRAVIS CREEK - STREAM RESTORATION

INTRODUCTION

Restoration Systems, LLC has completed construction of a stream restoration, consisting
of a 134 linear foot section and a 758 linear foot using channel geometry that has been
derived from studying a healthy local reference reach and applying it to site conditions on
Travis Creek. The restoration was proposed to stabilize bends and control velocity. The
channel geometry and stream alignment have been optimized to promote healthy and
sustainable geomorphology. In areas where channel realignment was required, the
existing channel has been backfilled to the elevation of the floodplain. The abandoned
road bed that crossed the floodplain has been removed to eliminate the obstruction it
created in high flow events. The stream design was prepared by Axiom Environmental,
Inc., Raleigh, North Carolina, and the plans were prepared by Sungate Design Group,
PA, Raleigh, North Carolina.

The two sections of stream restoration extend from station 22378 to station 22709 and
from station 21828 to station 20767. The project area is bounded by RS 23245 upstream
and RS 19430 downstream. All surveys were performed in NAVD 88, and the vertical
datum for the model is NGVD 29. All survey data was converted to the NGVD 29 datum
before being input into the model. The datum correction for Alamance County is -0.80’.

On 10/30/14, Sungate Design Group (SDG) sent an e-mail to NC Floodplain Mapping
(NCFMP) requesting the Effective model for Travis Creek in Alamance County. NCFMP
responded by e-mail with the HEC 2 files attached. Sungate saved the attached HEC 2
files onto the SDG Server and used the files to create the model used for the Travis Creek
No Rise Certification.

On 6/15/15 A No-Rise Certification study for the project was prepared and submitted to
Alamance County that assessed the impacts to the 100-year flood elevation caused by the
proposed restoration on Travis Creek. The No-Rise Certification was approved by
Alamance County on 9/4/15.



DUPLICATE EFFECTIVE MODEL

The model received from NCFMP was used to create the Duplicate Effective model.
HEC-2 Version 4.6.2 May 1991 was used to create the model. The 100-year water
surface elevations in the Duplicate Effective model match the Effective model within a
reasonable tolerance (+/- 0.1 ft). Floodway widths match exactly.

It was decided to import the HEC-2 model into HEC-RAS Version 4.1.0. After revising
the distance from the upstream cross section to the bridge face from 0.0’ to 0.5’ on the
one bridge in the model located at RS 23180.5, the model ran successfully. The 100-year
elevations matched within a reasonable tolerance (+/- 0.5) at all sections except for RS
5867, RS 5930, RS 23160, and RS 23201, where variations as much as 1.6” were
observed. Additionally, negative surcharges and surcharges greater than 1.0 were
observed in these areas. The discrepancies in water surface elevation and the associated
surcharges are likely the result of different computational methodologies used by the
different models. The model was run in HEC-RAS Version 3.1.3, but very similar water
surface elevations and surcharges were observed as in Version 4.1.0. Based on this
information, the Duplicate Effective model Version 4.1.0 will be used and adjustments
will be made in the Corrected Effective model. It was decided to truncate the model
below RS 16030.

CORRECTED EFFECTIVE MODEL

The imported and truncated Duplicate Effective model was used to create the Corrected
Effective model. Contraction and expansion coefficients were revised from 0.2 and 0.4,
respectively, to 0.1 and 0.3, respectively, at all cross sections except for Sections 2,3, and
4 of the bridge routine, which were revised to 0.3 and 0.5, respectively. The elevations of
the ineffective flow limits at RS 23160 were reduced because the structure just upstream
at RS 23180.5 overtops in the 100-year event. This eliminated the surcharge greater than
1.0 at RS 23160 and the negative surcharge above the structure at RS 23201. This change
resulted in surcharges greater than 1.0 at three sections above the structure. Method 4 was
used to set the encroachment stations from RS 23245 to RS 23110, and Method 1 was
used to finalize the encroachment station. After minor adjustments to the floodway in this
area, no negative surcharges or surcharges greater than 1.0 were present.

EXISTING CONDITIONS MODEL

The Corrected Effective model was used to create the Existing Conditions model. A
section was added at RS 22110 to better reflect the hydraulic transition between the two
proposed sections of stream restoration. Floodway stations were estimated using method
4 and finalized using method 1. Sections located in the project area (RS 23110 to RS
20970) were revised based on a field survey conducted by K2 Design Group, PA and
supplemented by NCFMP bare earth topographic data. Downstream reach lengths were
adjusted to represent the existing conditions. It was decided to measure the downstream



reach length of RS 20970 along the general path of the floodplain instead of the existing
channel alignment to reflect the condition that the vast majority of flow in the 100-year
event will short-circuit the sharp bend in the existing channel just downstream of RS
20970. Since the Effective model was in HEC-2, no GIS cut lines were input. No changes
to roughness coefficients or discharge were made.

PROPOSED MODEL

The Existing Conditions model was used to create the Proposed model. To reflect the
upstream section of stream restoration, the channel geometry of RS 22440 was revised.
The channel geometry of RS 21750, 21270, 021250, 21085, 21075, and 21030 was
revised to reflect the downstream section of stream restoration. Reach lengths were
adjusted to reflect the change in alignment of the new stream. It was decided that the vast
majority of flow in the 100-year event would short-circuit the sharp bend in the proposed
stream alignment downstream of RS 20970 due to the significant depth of flood waters of
almost 12’ versus the relatively shallow channel of 2.7° and the very wide proposed
floodplain in this area. To reflect this condition, it was decided to measure the
downstream reach length of RS 20970 along the general path of the floodplain instead of
the proposed channel alignment. No changes to roughness coefficients or discharge were
made.

AS-BUILT

The Proposed Truncated Models were saved as As-built Floodway and As-built Multiple.
The as-built survey was compared to the information in the Proposed Model and it was
found that the as-built stream cross sections were generally slightly wider and deeper
than those shown on the approved CLOMR. The new channel geometry was input into
the Hec-Ras model v4.1.0 for the As-built analysis.

RESULTS

As a result of the constructed stream restoration on Travis Creek, there are decreases in
the 1% annual chance water surface elevation with the maximum decrease of 0.07 foot
occurring of at River Station 22970, when comparing the As-built with the Proposed.
There are no increases in the 1% annual chance water surface elevation. When comparing
the As-built with the Effective, there are decreases all along the reach with the maximum
decrease being 5.68 feet at River Station 23110. The apparent cause for this decrease is
the 8.3 foot difference in the stream bed elevation between the effective model and the
field survey elevations in this area of the stream. Due to the realignment of the channel
in some areas of the project, the floodway width on both sides of the channel in these
areas has been adjusted slightly. However, the total floodway width did not change at any
cross section between the Existing Conditions and As-built models, and the floodway



stations remained the same throughout the project between the Existing Conditions and
As-built models.

The Hec-Ras models and the following Tables are in NGVD 29 and the Construction
Plans included with the LOMR package are in NAVD 88.



Travis Branch Stream Restoration 7/15/2016
HEC-RAS River: First Broad River Reach: First Broad River Profile: 100 Yr.
River Sta Plan W.S. Elev W.S. Elev Prof Top Encro. Encro. Project Impact
100 yr. 100 yr Delta WS | Width Act Sta LT Sta RT 100-yr Elevation
w/FW AsBuilt - Revised
(ft) (ft) (ft) (ft) (ft) (ft) (ft)

27950(Prop FW Trunc 619.6 620.1 0.5 70 1330 1400 0
27950|Prop FW AS BUIL| 619.6 620.1 0.5 70 1330 1400
27770(Prop FW Trunc 619.05 619.53 0.48 100 1327 1427 0
27770(Prop FW AS BUIL 619.05 619.53 0.48 100 1327 1427
26840 (Prop FW Trunc 617.47 618.03 0.56 200 1530 1730 0
26840 (Prop FW AS BUIL 617.47 618.03 0.56 200 1530 1730
26070(Prop FW Trunc 617.03 617.61 0.58 250 1600 1850 0
26070 (Prop FW AS BUIL 617.03 617.61 0.58 250 1600 1850
25340(Prop FW Trunc 616.82 617.25 0.43 200 1745 1945 0
25340(Prop FW AS BUIL 616.82 617.25 0.43 200 1745 1945
23335(Prop FW Trunc 615.99 616.08 0.09 180 1610 1790 0
23335(Prop FW AS BUIL 615.99 616.08 0.09 180 1610 1790
23245(Prop FW Trunc 615.94 615.97 0.03 120 1635 1755 0
23245 (Prop FW AS BUIL 615.94 615.97 0.03 120 1635 1755
23201 (Prop FW Trunc 615.92 615.96 0.04 143 1617 1760 0
23201 (Prop FW AS BUIL 615.92 615.96 0.04 143 1617 1760

23180.5BR U [Prop FW Trunc 615.92 615.96 0.04 128.17 1617 1760

23180.5BR U [Prop FW AS BUIL 615.92 615.96 0.04 128.17 1617 1760

23180.5BRD [Prop FW Trunc 615.79 615.8 0.01 115.41 1617 1760

23180.5BR D ([Prop FW AS BUIL 615.79 615.8 0.01 115.41 1617 1760
23160(Prop FW Trunc 610.21 610.21 0 143 1617 1760 0
23160(Prop FW AS BUIL 610.21 610.21 0 143 1617 1760
23110(Prop FW Trunc 606.15 606.91 0.75 142 1618 1760 -0.06
23110(Prop FW AS BUIL 606.09 606.82 0.73 142 1618 1760
22970(Prop FW Trunc 605.84 606.47 0.63 160 1585 1745 -0.07
22970(Prop FW AS BUIL 605.77 606.37 0.6 160 1585 1745
22440(Prop FW Trunc 605.55 606.21 0.66 145 1573 1718 -0.06
22440(Prop FW AS BUIL 605.49 606.13 0.64 145 1573 1718
22110(Prop FW Trunc 605.26 605.9 0.64 160 1536 1696 -0.04
22110(Prop FW AS BUIL 605.22 605.84 0.62 160 1536 1696
21750(Prop FW Trunc 605.04 605.62 0.58 160 1629 1789 -0.02
21750(Prop FW AS BUIL 605.02 605.58 0.57 160 1629 1789
21270(Prop FW Trunc 604.94 605.45 0.52 150 1189 1339 -0.02
21270(Prop FW AS BUIL 604.92 605.43 0.51 150 1189 1339




21250(Prop FW Trunc 604.93 605.45 0.51 160 1159 1319 -0.01
21250(Prop FW AS BUIL 604.92 605.43 0.51 160 1159 1319
21085 [Prop FW Trunc 604.91 605.4 0.5 190 1290 1480 -0.02
21085 [Prop FW AS BUIL 604.89 605.38 0.49 190 1290 1480
21075(Prop FW Trunc 604.9 605.41 0.5 225 1329 1554 -0.01
21075 (Prop FW AS BUIL 604.89 605.39 0.5 225 1329 1554
21030(Prop FW Trunc 604.9 605.4 0.5 235 1352 1587 -0.02
21030(Prop FW AS BUIL 604.88 605.38 0.49 235 1352 1587
20970(Prop FW Trunc 604.88 605.37 0.49 260 2005 2265 -0.01
20970(Prop FW AS BUIL 604.87 605.36 0.49 260 2005 2265
20230(Prop FW Trunc 604.48 604.89 0.41 170 2050 2220 0
20230(Prop FW AS BUIL 604.48 604.89 0.41 170 2050 2220
19430|Prop FW Trunc 602.84 603.56 0.71 180 2030 2210 0
19430|Prop FW AS BUIL 602.84 603.56 0.71 180 2030 2210
17790|Prop FW Trunc 600.76 601.37 0.61 150 1265 1415 0
17790|Prop FW AS BUIL 600.76 601.37 0.61 150 1265 1415
16030|Prop FW Trunc 596.47 596.99 0.52 116 1379 1495 0
16030|Prop FW AS BUIL 596.47 596.99 0.52 116 1379 1495
15580|Prop FW Trunc 596.07 596.69 0.62 210 1345 1555 0
15580|Prop FW AS BUIL 596.07 596.69 0.62 210 1345 1555




Travis Branch Stream Restoration 7/15/2016
HEC-RAS River: First Broad River Reach: First Broad River Profile: 100 Yr.
River Sta Plan W.S. Elev W.S. Elev Prof Top Encro. Encro. Project Impact
100 yr. 100 yr Delta WS | Width Act Sta LT Sta RT 100-yr Elevation
w/FW Revised-Effective
(ft) (ft) (ft) (ft) (ft) (ft) (ft)

27950 |Effective HEC2 619.57 620.12 0.55 70 1330 1400 0.03
27950|Prop FW AS BUIL| 619.6 620.1 0.5 70 1330 1400
27770 |Effective HEC2 618.95 619.52 0.57 100 1327 1427 0.1
27770|Prop FW AS BUIL| 619.05 619.53 0.48 100 1327 1427
26840 |Effective HEC2 617.27 617.99 0.72 200 1530 1730 0.2
26840|Prop FW AS BUIL| 617.47 618.03 0.56 200 1530 1730
26070 |Effective HEC2 616.8 617.57 0.77 250 1600 1850 0.23
26070 (Prop FW AS BUIL 617.03 617.61 0.58 250 1600 1850
25340 |Effective HEC2 616.58 617.21 0.63 200 1745 1945 0.24
25340(Prop FW AS BUIL 616.82 617.25 0.43 200 1745 1945
23335 |Effective HEC2 615.77 616.05 0.28 180 1610 1790 0.22
23335(Prop FW AS BUIL 615.99 616.08 0.09 180 1610 1790
23245 |Effective HEC2 615.65 615.94 0.29 120 1635 1755 0.29
23245(Prop FW AS BUIL 615.94 615.97 0.03 120 1635 1755
23201 |Effective HEC2 614.44 614.82 0.48 28 1679 1707 1.48
23201 (Prop FW AS BUIL 615.92 615.96 0.04 143 1617 1760

23180.5BR U [Effective HEC2

23180.5BR U [Prop FW AS BUIL 615.92 615.96 0.04 128.17 1617 1760

23180.5BR D [Effective HEC2

23180.5BR D ([Prop FW AS BUIL 615.79 615.8 0.01 115.41 1617 1760
23160 |Effective HEC2 612.06 612.42 0.36 28 1679 1707 -1.85
23160(Prop FW AS BUIL 610.21 610.21 0 143 1617 1760
23110 |Effective HEC2 611.77 612.26 0.49 60 1665 1725 -5.68
23110(Prop FW AS BUIL 606.09 606.82 0.73 142 1618 1760
22970 |Effective HEC2 611.22 611.68 0.46 120 1645 1765 -5.45
22970(Prop FW AS BUIL 605.77 606.37 0.6 160 1585 1745
22440 |Effective HEC2 608.46 609.19 0.73 140 1602 1742 -2.97
22440(Prop FW AS BUIL 605.49 606.13 0.64 145 1573 1718
22110(Prop FW AS BUIL 605.22 605.84 0.62 160 1536 1696
21750 |Effective HEC2 606.45 607.27 0.82 160 1595 1755 -1.43
21750(Prop FW AS BUIL 605.02 605.58 0.57 160 1629 1789
21270 |Effective HEC2 605.45 605.98 0.53 150 1210 1360 -0.53
21270(Prop FW AS BUIL 604.92 605.43 0.51 150 1189 1339
21250 |Effective HEC2 605.44 606 0.56 160 1200 1360 -0.52




21250(Prop FW AS BUIL 604.92 605.43 0.51 160 1159 1319
21085 |Effective HEC2 605.31 605.89 0.58 190 1160 1350 -0.42
21085 (Prop FW AS BUIL 604.89 605.38 0.49 190 1290 1480
21075 |Effective HEC2 605.31 605.86 0.55 225 1200 1425 -0.42
21075 (Prop FW AS BUIL 604.89 605.39 0.5 225 1329 1554
21030 |Effective HEC2 605.27 605.83 0.56 235 1178 1413 -0.39
21030(Prop FW AS BUIL 604.88 605.38 0.49 235 1352 1587
20970 |Effective HEC2 605.21 605.77 0.56 260 1885 2145 -0.34
20970(Prop FW AS BUIL 604.87 605.36 0.49 260 2005 2265
20230 |Effective HEC2 604.34 604.87 0.53 170 2050 2220 0.14
20230(Prop FW AS BUIL 604.48 604.89 0.41 170 2050 2220
19430 | Effective HEC2 602.72 603.52 0.8 180 2030 2210 0.12
19430|Prop FW AS BUIL 602.84 603.56 0.71 180 2030 2210
17790 | Effective HEC2 600.65 601.32 0.67 150 1265 1415 0.11
17790|Prop FW AS BUIL 600.76 601.37 0.61 150 1265 1415
16030 | Effective HEC2 596.53 597.06 0.53 128.04 1367 1497 -0.06
16030|Prop FW AS BUIL 596.47 596.99 0.52 116 1379 1495
15580 | Effective HEC2 596.07 596.69 0.62 210 1345 1555 0
15580|Prop FW AS BUIL 596.07 596.69 0.62 210 1345 1555




Travis Branch Stream Restoration 7/15/2016
HEC-RAS River: First Broad River Reach: First Broad River Profile: 100 Yr.
River Sta Plan W.S. Elev W.S. Elev Prof Top Encro. Encro. Project Impact
100 yr. 100 yr Delta WS | Width Act Sta LT Sta RT Floodway Width
w/FW Revised-Effective
(ft) (ft) (ft) (ft) (ft) (ft) (ft)

27950 |Effective HEC2 619.57 620.12 0.55 70 1330 1400 0
27950|Prop FW AS BUIL| 619.6 620.1 0.5 70 1330 1400
27770 |Effective HEC2 618.95 619.52 0.57 100 1327 1427 0
27770(Prop FW AS BUIL 619.05 619.53 0.48 100 1327 1427
26840 |Effective HEC2 617.27 617.99 0.72 200 1530 1730 0
26840 (Prop FW AS BUIL 617.47 618.03 0.56 200 1530 1730
26070 |Effective HEC2 616.8 617.57 0.77 250 1600 1850 0
26070 (Prop FW AS BUIL 617.03 617.61 0.58 250 1600 1850
25340 |Effective HEC2 616.58 617.21 0.63 200 1745 1945 0
25340(Prop FW AS BUIL 616.82 617.25 0.43 200 1745 1945
23335 |Effective HEC2 615.77 616.05 0.28 180 1610 1790 0
23335(Prop FW AS BUIL 615.99 616.08 0.09 180 1610 1790
23245 |Effective HEC2 615.65 615.94 0.29 120 1635 1755 0
23245 (Prop FW AS BUIL 615.94 615.97 0.03 120 1635 1755
23201 |Effective HEC2 614.44 614.82 0.48 28 1679 1707 115
23201 |Prop FW AS BUIL| 615.92 615.96 0.04 143 1617 1760

23180.5BR U |Effective HEC2

23180.5BR U [Prop FW AS BUIL 615.92 615.96 0.04 128.17 1617 1760

23180.5BR D |Effective HEC2

23180.5BR D ([Prop FW AS BUIL 615.79 615.8 0.01 115.41 1617 1760
23160 |Effective HEC2 612.06 612.42 0.36 28 1679 1707 115
23160|Prop FW AS BUIL] 610.21 610.21 0 143 1617 1760
23110 |Effective HEC2 611.77 612.26 0.49 60 1665 1725 82
23110(Prop FW AS BUIL 606.09 606.82 0.73 142 1618 1760
22970 |Effective HEC2 611.22 611.68 0.46 120 1645 1765 40
22970(Prop FW AS BUIL 605.77 606.37 0.6 160 1585 1745
22440 |Effective HEC2 608.46 609.19 0.73 140 1602 1742 5
22440(Prop FW AS BUIL 605.49 606.13 0.64 145 1573 1718
22110(Prop FW AS BUIL 605.22 605.84 0.62 160 1536 1696
21750 |Effective HEC2 606.45 607.27 0.82 160 1595 1755 0
21750(Prop FW AS BUIL 605.02 605.58 0.57 160 1629 1789
21270 |Effective HEC2 605.45 605.98 0.53 150 1210 1360 0
21270(Prop FW AS BUIL 604.92 605.43 0.51 150 1189 1339
21250 |Effective HEC2 605.44 606 0.56 160 1200 1360 0




21250(Prop FW AS BUIL 604.92 605.43 0.51 160 1159 1319
21085 |Effective HEC2 605.31 605.89 0.58 190 1160 1350 0
21085 (Prop FW AS BUIL 604.89 605.38 0.49 190 1290 1480
21075 |Effective HEC2 605.31 605.86 0.55 225 1200 1425 0
21075 (Prop FW AS BUIL 604.89 605.39 0.5 225 1329 1554
21030 |Effective HEC2 605.27 605.83 0.56 235 1178 1413 0
21030(Prop FW AS BUIL 604.88 605.38 0.49 235 1352 1587
20970 |Effective HEC2 605.21 605.77 0.56 260 1885 2145 0
20970(Prop FW AS BUIL 604.87 605.36 0.49 260 2005 2265
20230 |Effective HEC2 604.34 604.87 0.53 170 2050 2220 0
20230(Prop FW AS BUIL 604.48 604.89 0.41 170 2050 2220
19430 | Effective HEC2 602.72 603.52 0.8 180 2030 2210 0
19430|Prop FW AS BUIL 602.84 603.56 0.71 180 2030 2210
17790 | Effective HEC2 600.65 601.32 0.67 150 1265 1415 0
17790|Prop FW AS BUIL 600.76 601.37 0.61 150 1265 1415
16030 | Effective HEC2 596.53 597.06 0.53 128.04 1367 1497 -12.04
16030|Prop FW AS BUIL 596.47 596.99 0.52 116 1379 1495
15580 | Effective HEC2 596.07 596.69 0.62 210 1345 1555 0
15580|Prop FW AS BUIL 596.07 596.69 0.62 210 1345 1555




PHOTO UPSTREAM OF SECTION 21030

PHOTO UPSTREAM OF SECTION 21000



PHOTO AT SECTION 21270

PHOTO AT SECTION 21800



PHOTO UPSTREAM OF SECTION 22400



ENGINEER’S AS-BUILT CERTIFICATION

I, W. Henry Wells, Jr., PE, being duly registered to practice engineering in the State of
North Carolina do hereby certify, based on the as-built survey information that was
supplied to Sungate Design Group by K-2 Design Group, that the as-built Stream
Restoration on Travis Creek in Alamance County was found to be in basic conformance
with the alignment, profile and geometry shown in the approved CLOMR for the project.

/\__—l(_/\

W. Henry Wells, Jr., PE
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ENGINEER’S STRUCTURE CERTIFICATION

I, W. Henry Wells, Jr., PE, being duly registered to practice engineering in the State of
North Carolina do hereby certify that no structures were observed within the floodplain

of Travis Creek that would be adversely impacted by the proposed decrease in the 1%
annual chance water surface elevation caused by the Stream Restoration Construction.

W—M

W. Henry Wells, Jr., PE
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 1660-0016

OVERVIEW & CONCURRENCE FORM Expires February 28, 2014

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless it displays a valid OMB control number. Send comments regarding the accuracy of the burden
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency
Management Agency, 1800 South Bell Street, Arlington, VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required
to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address.
=  ————— =

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally pemmitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent

FEMA from Erocessing a determination regarding a resuested change to a (NFIP) Flood Insurance Rate Maps (FIRM).

A. REQUESTED RESPONSE FROM DHS-FEMA

This request is for a (check one):

[J CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

X LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72)

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Community Name State Map No. Panel No. Effective Date

Example: 480301 City of Katy TX 48473C 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90

370001 Alamance County NC 3710 8846 6/18/07

2.  a. Flooding Source: Travis Creek
b. Types of Flooding: [X Riverine [ Coastal [0 shallow Flooding (e.g., Zones AO and AH)
[ Aliuvial fan  [J Lakes [ Other (Attach Description)
3. Project Name/identifier: Aycock
4. FEMA zone designations affected: AE (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:

a. The basis for this revision request is (check all that apply)

[ Physical Change Improved Methodology/Data X Regulatory Floodway Revision [ Base Map Changes
O Coastal Analysis X Hydraulic Analysis [ Hydrologic Analysis 3 Corrections
] weir-Dam Changes [ Levee Certification [ Alluvial Fan Analysis [ Natural Changes

(X} New Topographic Data [J Other (Attach Description)

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.

FEMA Form 086-0-27, (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 10of 3



b.  The area of revision encompasses the following structures (check all that apply)
Structures: X Channelization O Levee/Floodwall ] Bridge/Culvert

{3 bam gFin {3 Other (Attach Description)

6. [ Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instruclions for more information.

C. REVIEW FEE

Has the review fee for the appropriate request category been included? & Yes Fee amount: $8000

O No, Attach Explanation

! Please see the DHS-FEMA Web site at http://www.lema.gov/plan/preventfam/frm_fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

—_— e — e —
All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false stalement may be punishable by
fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Raymond Holz Company: Resloration Systems, LLC
Mailing Address: Daytime Telephone No.: 919-755-9480 Fax No.:
1011 Haynes Street #211

Raleigh, NC 27604

. E-Mail Address: ¢ A,/é@ m‘,“o{oc\ e :’\'59{5‘: M. Coma

—
Signature of Requester (required)&_7 «%7%—' Date: 7 . lq— } ol

As the community officiat responsfble for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR} or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the communily floodptain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that ali
necessary Federal, State, and local pemmits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For
LOMR requests, | acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA’s process. For actions
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7{a)(2)
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are
or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and
documemelion used lo make this determination

Community Official’s Name and Tilte: Community Name:

Mailing Address Daytime Telephone No.: Fax No.:

£-Mail Address:

Community Official's Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to cerify
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that
any false statement may be punishable by fine or imprisonment under Tille 18 of the United States Code, Section 1001.

Expiration Date: 12/31/16

Certifier's Name: W. Henry Wells,Jr. l License No.: 9334

Company Name: Sungate Design Group, PA Telephone No.: 919-859-2243 Fax No.: 908-859-6258
{

Signature: } Date: 7-14-16 E-Mail Address: hwells@sungatedesign.com
— e ey
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Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number)

E']/Riverine Hydrology and Hydraulics Form (Form 2)

A Riverine Structures Form (Form 3)

[J Coastal Analysis Form (Form 4)
[0 Coastal Structures Form (Form 5)

O Aluvial Fan Flooding Form (Form 6)

Required if ...

New or revised discharges or water-surface elevations

Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam

New or revised coastal elevations
Addition/revision of coastal structure

Flood control measures on alluvial fans

\“\ullliu“'
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U.S. DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 1660-0016

RIVERINE HYDROLOGY & HYDRAULICS FORM Expires February 28, 2014

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project
(1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your
completed survey to the above address.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Flooding Source: Travis Creek

Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

[J Not revised (skip to section B) [J No existing analysis [ Improved data
[ Alternative methodology [J Proposed Conditions (CLOMR) [0 changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location Drainage Area (Sqg. Mi.) Effective/FIS (cfs) Revised (cfs)

3. Methodology for New Hydrologic Analysis (check all that apply)
[ statistical Analysis of Gage Records [ Precipitation/Runoff Model = Specify Model:

[0 Regional Regression Equations [ Other (please attach description)

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the
new analysis.

4. Review/Approval of Analysis

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review.
5. Impacts of Sediment Transport on Hydrology

Is the hydrology for the revised flooding source(s) affected by sediment transport? [] Yes [ No

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation..

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3



B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit* Trib to Travis Creek 20230 604.34 604.48
Upstream Limit* Upstr Gibsonville Ossippee Rd 23245 615.65 615.94

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision.

2. Hydraulic Method/Model Used: HEC RAS Version 4.1

3. Pre-Submittal Review of Hydraulic Models*

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
4.

Models Submitted Natural Run Floodway Run Datum

. . File Name: Plan Name: File Name: Plan Name:

Duplicate Effective Model* DupEffMultTrunc DupEffFWTrunc NGVD 29
. File Name: Plan Name: File Name: Plan Name:

Corrected Effective Model* CorrEffMultTrunc CorrEffFWTrunc NGVD 29
Existing or Pre-Project File Name: Plan Name: File Name: Plan Name:

Conditions Model ExCondMultTunc EcCondFWTrunc NGVD 29
Revised or Post-Project File Name: Plan Name: File Name: Plan Name:

Conditions Model ProMultTrunc ProFWTrunc NGVD 29
i File Name: Plan Name: File Name: Plan Name:

Other - (attach description) ProMultAsbuilt ProFWAsbult NGVD 29

* For details, refer to the corresponding section of the instructions.

X Digital Models Submitted? (Required)

C. MAPPING REQUIREMENTS

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective, existing,
and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; and the
referenced vertical datum (NGVD, NAVD, etc.).

X Digital Mapping (GIS/CADD) Data Submitted (preferred)
Topographic Information: Merged Bare Earth Contours and Field Survey

Source: NCEMP Date: 6/6/14

Accuracy: 1.6

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, at the same
scale as the original, annotated to show the boundaries of the revised 1%-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with
the boundaries of the effective 1%-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on
revision.

XI Annotated FIRM and/or FBFM (Required)
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D. COMMON REGULATORY REQUIREMENTS*

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFESs) increase? [1Yes X No
a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:

. The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project

conditions.
. The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot
compared to pre-project conditions.
b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? X Yes [ No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner
notifications can be found in the MT-2 Form 2 Instructions.

2. Does the request involve the placement or proposed placement of fill? [1 Yes X No

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? X vYes [ No

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision
notification can be found in the MT-2 Form 2 Instructions.)

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the
Endangered Species Act (ESA).

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail.

* Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65.
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DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. NO. 1660-0016

RIVERINE STRUCTURES FORM Expires February 28, 2014

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form.
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form.
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005,
Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance
Program. Please do not send your completed survey to the above address.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Flooding Source: Travis Creek

Note: Fill out one form for each flooding source studied.

A. GENERAL
Complete the appropriate section(s) for each Structure listed below:
Channelization............... complete Section B
Bridge/Culvert................ complete Section C
Dam.....ccoceevvineeiieee e, complete Section D

...complete Section E
........ complete Section F (if required)

Description Of Modeled Structure

1. Name of Structure:
Type (check one): [J Channelization [ Bridge/Culvert [ Levee/Floodwall [ bam
Location of Structure:
Downstream Limit/Cross Section: __
Upstream Limit/Cross Section:
2. Name of Structure:
Type (check one): [ Channelization [ Bridge/Culvert [ Levee/Floodwall [] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure: __
Type (check one) [ Channelization [ Bridge/Culvert [ Levee/Floodwall [] bam
Location of Structure:
Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.
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B. CHANNELIZATION

Flooding Source: Travis Creek
Name of Structure: Stream Restoration

1. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the 2-year flood.
The design elevation in the channel is based on (check one):

X Subcritical flow [ Critical flow [ Supercritical flow [ Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic
jump is controlled without affecting the stability of the channel.

[ Inletto channel [] Outlet of channel [] At Drop Structures [] At Transitions
[ Other locations (specify):

Channel Design Plans

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

Accessory Structures

The channelization includes (check one):
[0 Levees [Attach Section E (Levee/Floodwall)] [ Drop structures [0 Superelevated sections

Xl Transitions in cross sectional geometry [0 Debris basin/detention basin [Attach Section D (Dam/Basin)]  [] Energy dissipator

[ weir [] oOther (Describe):

Sediment Transport Considerations

Are the hydraulics of the channel affected by sediment transport? [] Yes [X] No

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not
considered.

C. BRIDGE/CULVERT
Flooding Source:

Name of Structure:

1. This revision reflects (check one):
[ Bridge/culvert not modeled in the FIS
[J Modified bridge/culvert previously modeled in the FIS
[ Revised analysis of bridge/culvert previously modeled in the FIS

Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
the structures. Attach justification.

Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

[] Dimensions (height, width, span, radius, length) Distances Between Cross Sections

[ Shape (culverts only) Erosion Protection

[0 Material Low Chord Elevations — Upstream and Downstream

[ Beveling or Rounding Top of Road Elevations — Upstream and Downstream
[ Wing Wall Angle Structure Invert Elevations — Upstream and Downstream
[ Skew Angle Stream Invert Elevations — Upstream and Downstream

Cross-Section Locations

Sediment Transport Considerations
Are the hydraulics of the structure affected by sediment transport? [] Yes [ No

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation.
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D. DAM/BASIN

Flooding Source:
Name of Structure:

1. This request is for (check one): [ Existing dam/basin ] New dam/basin [J Modification of existing dam/basin
2. The dam/basin was designed by (check one): [] Federal agency [] State agency [] Private organization [] Local government agency
Name of the agency or organization:
3. The Dam was permitted as (check one): [] Federal Dam [] state Dam
Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization

Permit or ID number Permitting Agency or Organization

a. [ Local Government Dam [] Private Dam
Provided related drawings, specification and supporting design information.

4. Does the project involve revised hydrology? []Yes [ No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).

Was the dam/basin designed using critical duration storm? (must account for the maximum volume of runoff)

[ Yes, provide supporting documentation with your completed Form 2.

[0 No, provide a written explanation and justification for not using the critical duration storm.
5. Does the submittal include debris/sediment yield analysis? [ Yes []No

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered?
6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? []Yes [ No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam/Basin
FREQUENCY (% annual chance) FIS REVISED

10-year (10%) . .
50-year (2%) . .
100-year (1%) . .
500-year (0.2%) . .
Normal Pool Elevation
7. Please attach a copy of the formal Operation and Maintenance Plan

E. LEVEE/FLOODWALL
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1. System Elements

a. This Levee/Floodwall analysis is based on (check one): ;ﬁgégiit?r?gm gomesmi/cte q ;enagzlgtsiri]sg of
L levee/floodwall L levee/floodwall L levee/floodwall
system system system

b. Levee elements and locations are (check one):

[ earthen embankment, dike, berm, etc. Station to
[ structural floodwall Station to
[ oOther (describe): Station to

c. Structural Type (check one): [] monolithic cast-in place reinforced concrete [] reinforced concrete masonry block [] sheet piling
[ other (describe):

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

OYyes [ No

If Yes, by which agency?
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e. Attach certified drawings containing the following information (indicate drawing sheet numbers):

Plan of the levee embankment and floodwall structures. Sheet Numbers:
A profile of the levee/floodwall system showing the Base Flood Elevation (BFE),

levee and/or wall crest and foundation, and closure locations for the total levee system. Sheet Numbers:
A profile of the BFE, closure opening outlet and inlet invert elevations, type and size

of opening, and kind of closure. Sheet Numbers:

A layout detail for the embankment protection measures. Sheet Numbers:
Location, layout, and size and shape of the levee embankment features, foundation treatment,
Floodwall structure, closure structures, and pump stations. Sheet Numbers:

Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine

3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end

4.0 feet within 100 feet upstream of all structures and/or constrictions

Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance
stillwater surge elevation or maximum wave runup (whichever is greater). [ Yes

2.0 feet above the 1%-annual-chance stillwater surge elevation [ ves

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach
documentation addressing Paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

If No is answered to any of the above, please attach an explanation.
b. Is there an indication from historical records that ice-jamming can affect the BFE? [dYes [No
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.
Closures
a. Openings through the levee system (check one): [Jexists [ does not exist

If opening exists, list all closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Opening Invert

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the design
analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army Corps of
Engineers [USACE] EM-1110-2-1906 Form 2086.)
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Embankment Protection

The maximum levee slope land side is:
The maximum levee slope flood side is:

The range of velocities along the levee during the base flood is: (min.) to (max.)

Embankment material is protected by (describe what kind):

Riprap Design Parameters (check one): [ velocity [ Tractive stress
Attach references

Stone Riprap

Curve or
Velocity Straight Dso Thickness

Sideslope Depth of Toedown

Sta to

Sta to

Sta to

Sta to

Sta to

Sta to

(Extend table on an added sheet as needed and reference each entry)
f. Is a beddingf/filter analysis and design attached? [] Yes [ No

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

Attach engineering analysis to support construction plans.

5. Embankment And Foundation Stability

a. ldentify locations and describe the basis for selection of critical location for analysis:

[ Overall height: Sta.: , height

[ Limiting foundation soil strength:

Strength ¢ = degrees, ¢ = psf
Slope: SS = (h) to v)
(Repeat as needed on an added sheet for additional locations)

b.  Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.):

Summary of stability analysis results:
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E. LEVEE/FLOODWALL (CONTINUED)

5. Embankment And Foundation Stability (continued)

Case Loading Conditions Critical Safety Factor Criteria (Min.)
| End of construction 1.3
I Sudden drawdown 1.0
] Critical flood stage 1.4
\% Steady seepage at flood stage 1.4
\Y| Earthquake (Case I) 1.0

(Reference: USACE EM-1110-2-1913 Table 6-1)

d. Was a seepage analysis for the embankment performed? [Oyes [No

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? [dYes [dNo
f.  Were uplift pressures at the embankment landside toe checked? [dYyes [dNo
g. Were seepage exit gradients checked for piping potential? dyes [No
h. The duration of the base flood hydrograph against the embankmentis __ hours.

Attach engineering analysis to support construction plans.

6. Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one): [J uBcC (1988) [J other (specify): ___
b. Stability analysis submitted provides for: [ overturning [ Sliding If not, explain: ___
c. Loading included in the analyses were: [ Lateralearth @ Pa=___ psf, Py=___ psf
[ Surcharge-Slope @ __, [ surface ____ psf
[0 wind@Py=___ psf
[0 Seepage (Uplift); [0 Earthquake @ Peg=___ %g
O 1%-annual-chance significant wave height: _ ft
[ 1%-annual-chance significant wave period: __ sec.

d. Summary of Stability Analysis Results: Factors of Safety.
Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Loading Condition . . .
Overturn Sliding Overturn Sliding Overturn Sliding
Dead & Wind 15 15
Dead & Soll 15 15
Dead, Soil, Flood, & 15 15
Impact
Dead, Soil, & Seismic 1.3 1.3
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(Ref: FEMA 114 Sept 1986; USACE EM 1110-2-2502)
Note: (Extend table on an added sheet as needed and reference)

E. LEVEE/FLOODWALL (CONTINUED)

6. Floodwall And Foundation Stability (continued)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable
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f.  Foundation scour protection [] is, [] is not provided. If provided, attach explanation and supporting documentation:
Attach engineering analysis to support construction plans.
7.  Settlement

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the

established freeboard margin? OYes [ONo
b. The computed range of settlement is ft. to ft.
c. Settlement of the levee crest is determined to be primarily from : [ Foundation consolidation [] Embankment compression

[ oOther (Describe):
d. Differential settlement of floodwalls [] has [] has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit: acres
Draining to ponding area: acres

b. Relationships Established

Ponding elevation vs. storage Oyes [No

Ponding elevation vs. gravity flow Oyes [No

Differential head vs. gravity flow Oyes [No
c. The river flow duration curve is enclosed: [dYes [dNo
d. Specify the discharge capacity of the head pressure conduit: cfs

e.  Which flooding conditions were analyzed?

. Gravity flow (Interior Watershed) Oyes [No
. Common storm (River Watershed) Oyes [No
. Historical ponding probability [dYyes [dNo
. Coastal wave overtopping [dYyes [dNo

If No for any of the above, attach explanation.

e. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. [] Yes [ No If No, attach explanation.

g. The rate of seepage through the levee system for the base flood is cfs

h. The length of levee system used to drive this seepage rate in item g: ft.

E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage (continued)

i Will pumping plants be used for interior drainage? [dYyes [dNo

If Yes, include the number of pumping plants: For each pumping plant, list:

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 9 of 11



Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic? [dYyes [No

If the pumps are electric, are there backup power sources? [dYyes [No
(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all
interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:

Liquefaction []is []is not a problem
Hydrocompaction []is [] is not a problem
Heave differential movement due to soils of high shrink/swell []is [] is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Attach supporting documentation

c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?
[dYes [No Attach supporting documentation

d. Sediment Transport Considerations:

Was sediment transport considered? []Yes [ No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered.
10. Operational Plan And Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? [Odyes [No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?

Oyes [No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
[dYyes [No If the answer is No to any of the above, please attach supporting documentation.

E. LEVEE/FLOODWALL (CONTINUED)
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11. Maintenance Plan
Please attach a copy of the fomal maintenance plan for the levee/floodwall

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

CERTIFICATION OF THE LEVEE DOCUMENTION

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data,
hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.10(e) and as described in the MT-2
Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: License No.: Expiration Date:
Company Name: Telephone No.: Fax No.:
Signature: Date: E-Mail Address:

F. SEDIMENT TRANSPORT

Flooding Source:

Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting
documentation:

Sediment load associated with the base flood discharge:  Volume acre-feet

Debris load associated with the base flood discharge: Volume acre-feet

Sediment transport rate percent concentration by volume)

—

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:
Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs
or structures must be provided.
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; . o~ — - . X~ — \ ((}\((\d\
~ A\ Eawoly 2
\:/vg \ - '%\7
PROPOSED AR X = y S
BANKFULL Y === /" T 0o
— - = = N - /" o) o
((9) S 7 \
% ,,,(0\ 6/\
\ — =
N /9m~
CROSS VANE N ~ -
AN / \
~ — — - _
FILL EXISTING
. CHANNEL LOG VANE
) N oo CROSS VANE
N N
\\/\Z - NN XX,
L EASEMENT =—X_ X e
S —— e XU X ==
60 Bl a :". 605
60 = ias saan: Sans e ey - =======; 600
c ;ﬁl: L ML= A
:t; 59 THA 5 K9A
3 Y 590
o 10 +50 1 +50 12 +50 13




DocusSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09

\\\ \ (NN ! /// SHEET NAME SHEET NUMBER
NI STRUCTURES 06A
DocuSigned by: PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE|
foaﬂwa g Pallor | countv:  ALAMANCE [oate: 2006
M 1080ADEC4904C3.. =
= Ia -z = Y SUNGATE DESIGN GROUP, P.A.
PROPOSED - eot | B I
BANKFULL -z NS /_ _\ RALEIGH, NORTH CAROUINA 27606
/AN SIS IS/ B R iz o e
TERRACELL /// Q/O //// /G ‘ ?/\ \\\\ Q% \\\ Axiom Environmental, Inc.
N 1\
(93 2 S/\/U I ¥ \\\\
‘1, 4 G, 0 RS

DROP STRUCTURE

OAKLEY, GARY M. SR
AND PAM B.

‘1 ° \\\\
7/13/3016

PIN *#: 8846464882
DATE:
EASEMENT
~UT4-
END_RESTORATIOR
N STA 4413 -UT4-
STA 12+03 -TRAVIS-
FILL EXISTING FLEVESTEes
CHANNEL RQCK ‘
- - \ \
%) 5 O'C - A
z /? — -
: oS BN SLOPE AND STAKE °|
: o) STREAM BANK
RAVR, \
e = 9,
\ ’ ______________ ~ ~ ]
_‘,» I —  —— — > 2
\ @ N =
WO SLOPE AND STAKE N @
QW) STREAM BANK S
Ay EAM BAN -
| \\*\‘|§\ \ ‘ 83
A\ ¥ A\‘ \ \ e
: \ X \ : Lw
3 \ \? \ 7 <Y
D ‘\«\UP—TRAV/S— EASEMENT 7
N NTANSTART ENHANCEMENT ]
N \ Y \STA 0700 TRAVIS- £5
o \ T\ELEV=596.05 OAKLEY, GARY M. SR < — — — =
\\ ANV AND PAM B. _ = z
B - PIN *: 8846454775 - =
\ \ <
\ <
A . H--
E A 2R STRAS :
60 S . K ELANCEN] i o
T i W - »r amac .
A lﬁ“ I ¥ S|
S i A Eiyhde0s £
6000 SSRuNEREEN = 600
§ 595+ 2 & s FENSE as i Sis ss=gs jasagass o : aaa! 595
E IO ¢ iis / 290
Q&;\Z is DRO! Wi aan
- 13 +50 14 10 +50 11 +50 12 +50 13 +50 14 +50 15




SHEET NUMBER

DocuSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09
o, STRUCTURES 068
- DocuSigned by: PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE
<D S ‘ g‘,wa ¢ Pallon | countv:  ALAMANCE [oate: 2006
RN o s EASEMENT Y Y = N7 030ADBC14904C3 .. -
K ORKLND PaM B T -UT 3> / STIERER . f | SUNGATEDESIGN GROUP, PA
\\ \\\\ PIN #: 8846464882 START RES\ZORAT/ON 0A AE\“Y)' %AATAY BM' SR / E .: 2697 | \: E ), 915 JONES FRANKLIN ROAD
oo R STA 10+00 ~U%3- ol *: 8846469557  /  OAKLEY, GARY M. SR B o5 S| e A,
! CSP =~ ~ 0%80&%%%&0&0 ELEV=597.78 \ )( AND PAM B. /// (/O //////VG‘ NE\\\\\ % \\\ Axiom Environmental, Inc.
BURY 207, 4 B ~ ~__ / PIN *: 8846555814 TN
INV IN=597.9 = iy ~ X —UT3- g G BEN
V IN=597.3 / ~e T~ PROPOSED ™\ END RESTOQRATION e
/ S~~ . T~~/_ BANKFULL ~ Y, TA 1242 -UT3- 7/13/2016
T~y T S STAI6+97 ~TRAVIS-
REMOVE E)%\ST ~ T~ \~\\§L 1SS ELEV=594.5I\ DATE:
18" C N -~ T~ T = !
™ « <~ o~—---18 - FILL EXISTING X . o FENCE 0 » y &
~ ;  e— N
Wg | £\ //// \L \ “\“\-‘_/(\t
~~ N s \ — —gm— — T =g
/ ~ RS ~. — — (%
- = = b ROCK n
P B> R - SLOPE AND STAKE =
Y P 2N STREAM BANK j =
/ 7 : © =
- =~ \/s g[ X = \@ 1 )
é //// Q/ﬁ ' g i REEK = 88
2 ~ LO o TRAVISNCREEA—TT e
T Ny # s : EASEMENT N
N\ 2 p ~ L_—X___ PROPOSED S | 1 <&
AW g - BANKFULL =
s o s S
'S(’ > 7/ wi
Z f / =z
\{\f\(\ \1\5/ / / g ~ T
V) RrRP { O
A 1 / 2
k%'“v N Q 3
2 ol
@O ‘ TERRACELL
A ’g,o / DROP STRUCTURE _— g -
O?‘; ) . \
/,}) EASEMENT -TRAVIS -
>
4@ -TRAVIS- E%J ggif@;’%xgﬁs_ OAKLEY, GARY M. SR
\ START RESTORATION E1FV=594.02 AND PAM B.
STA 15+63 -TRAVIS- oI PIN *: 8846454775
ELEV=594.73
60 . = 0 : '; et
SEEasE e \ \
60 \. maa: h.& } [ 1]
i i B ENHANCE A i
[« a a O: I\ / q: —
g 60 I 15 = u 12 T 600
3 5 . L EEREsas EdisEass f =
I : —y i B 595
%ié XS ’ﬁ_ Al E »l Hﬂ
79 59 Eeamaan i 0 590
15 +50 16 +50 17 +50 18 +50 19 +50 20 +50




SHEET NAME SHEET NUMBER

DocusSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808EQ9
IRRRN
\B;;L;\igﬁgé ,,/}/./”/f STRUCTURES 06C
) PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE|
\\‘ gwoéérwa g Pallon | county:  ALawancE [oate: 2006
\\\ - “0BOADACT14590403. B
S o OEAL Fz = ”A SUNGATE DESIGN GROUP, P.A.
E :/ 2697 ‘ \: E g \} m 915 JONES FRANKLIN ROAD
z = S AVAREA T e
/// > /// /VG‘ EQ/\\\ % \\\ Am%m@}nc_ ENG FIRM LICENSE NO. C-890
FENCE ., —x— X ' RSOGO
OAKLEY, GARY M.SR o TE==X— : AL DR
@ggfm_ﬁr//x ) oy
X//X//x*—/'PTN : 8846555814 T‘é 7/13/2016
X//X/\X// —
X \ ' DATE:
\ \& —
I B
_________ \_ AW ASEMENT GL o
~ \_ BRUSHMATTRESS—; | |  BRUSHMATTRESS Ry o
N\ . O N A,
< N . /N >
3_>| N N\ Lo < =
(@) N an— N\ ! -' o
T ~ - — 1] —
= RN | 7 FILL EXISTING 'a
nZ SLOPE AND STAKE AN I CHANNEL o
m / o
m STREAM BANK \ \ ;o S
2 o A r ~
8 wn -. /e
2 > ro) - DOUBLE A=A U
& rl_ﬂ N sl — : / ~// DOUBLE LOG VANE 55 _ ’,’ : }<_[ v
x 7 W
s} \ /" // B 596 e i'
— /- b 95 = W=
:]E I/ '// T /9 g
= ! i GG NS 7 <t
) T e =
' o e ' I
|
| ‘\ PROPOSED
N/O/"\; \ _\\ _7 RAV/S_ BANKFULL
5555, \) ST|ART _RESTORATION OAKLEY, GARY M. SR
7oK STIA 23+37 ~TRAVIS- AND PAM B.
ELEV=59372 PIN #: 8846554072
EASEMENT ._
™~ |
I ]
460 = = 605
< HANCEMENT AR . 5
i ND | i
40 c hd N it : 11600
1 1] i Al T EEE T t i i R T T = 5a T Sk - L3 Fr
59 pamRE = = 595
T T i SR ANNN A AAE AR B E= N = -
¢ : H
S 59 SEREP T, TSR INTY S 590
2 ERER=< =2
+50 21 +50 22 +50 23 +50 24 +50 25 +50 26 +50 27




DocuSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09
SHEET NAME SHEET NUMBER
STRUCTURES 06D
PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE|
OAKLEY, GARY M. SR \/\\ \. ] COUNTY: ALAVANCE lDATE: 206
AND PAM B. 23 \
s PIN *: 8846554072 §\ \ " agR, SUNGATE DESIGN GROUP, P.A.
~X CC w—" & ‘ &, —
\X F E\\\ 74 & X 915 JONES FRANKLIN ROAD
\\X/ / \\ \ - - RALEIGH, NORTH CAROL(\NA 27606
’ R 3 NG FRM LioEnaE o S 625
o AR o
N
NN / L,
/ DocuSigned by:
/ \\\‘ foaé’wa g Pallor
/ = “080ADBC14904C3. . B
DOUBLE FILL EXISTING = & SEAL %=z o=
LOG VANE CHANNEL - = 2697 | - =
EASEMENT B e =
PPN IS
~, Ty KOS
v /\/ /& N
7y A . D p\/\\\\\
/////m\\\\\\
7/13/2016
DATE:
2
o
2
PROPOSED |
BANKFULL W\l -TRAVIS-
%\ _END RESTORATION
| ‘\ STA 30495 -TRAVIS-
\ . ELEV=59224
\ o
\ \
\ N
\ Y
. \\
\\ “; \\
\\\ AN
QM’ / /// ///
LOG VANE ™~ S
S
S
e / ///
S
i ///
| = | ] 7
= | = | L 9
B % i I
I L
60 EXE oy K 600
RiPROPTHALWE £
£ g2 2l
59 SessiamaEen e e e 1 = 595
. e == =t
3 59 590
g = ---ﬁ U al /
z =
27 +50 28 +50 29 +50 30 +50 31




DocusSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09

NSSARAREN S SHEET NAME SHEET NUMBER
DocuSigned by: STRUCTURES 06E
go fevc g P k.o"‘ PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE|
] COUNTY: ALAVANCE ] DATE: 206
N -1089ADBCA4984C3,.
= I SEAL %= o= _ SUNGATE DESIGN GROUP, P.A.
:: :// 2 6 9 7 ‘ \\: :: g \} 915 JONES FRANKLIN ROAD
////:/O ’y Py /" AR . \\\,&Q%\\\\\ Axiom Environmental, Inc.
////;/\/UA G. DP\/\\\\\
TR
7/13/2016 m
=UT |- OAKLAE\IT)' (I;DAAF:/IY Bh{l. SR \
START RESTORAT/ON PIN *: 8846652886 EASEMENT DATE.‘ .
STA 10+04 -UTI-
ELEV=614.5] CCB

FILL EXISTING

CHANNEL \ 3 “

CROSS

CL I RIP RAP
--------- 15 TONS
30 SY GF

REVISIONS

B CROSS VANE e
: FILL EXISTING T
CHANNEL CROSS VANE ©
o REMOVE EXST T <§t
o 30" RCP ——
_ ¢ —
/ | / /[36" csp | —_—
/‘ o /BURY 20% __| PROPOSED T — .
L IMY IN=614.3 = \ T —
o / INyd /OUT=6£3.9 3 i EASEMENT BANKFULL ‘
/‘ / GUYWIRE OAKLEY, GARY M. SR
. / /| AND PAM B
/- : y / PIN *#: 8846555814
\ MATCHLINE SEE SHEET 06G
:
A1 : =; 615
BRszizeanars
- x XSTEROUND +
41 17 =28 RQPTHEAL 10
- T == M mmnl el oediz ==EC = ]
S|4 ; SE 605
5 FROR THAIWEG e SERRERREN
160 ;; 600
- 10 +50 1 +50 12 T 50 13 T 50 14 T 50 15




REVISIONS

DocusSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09

W, SHEET NAME SHEET NUMBER
DocuSigned by: STRUCTURES 04F
PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE|
g‘OGA’”“ ¢ Dalblon | countv:  ALAMANCE [oate: 2006

10BOADSC14984C3.

AR, SUNGATE DESIGN GROUP, P.A.

915 JONES FRANKLIN ROAD

RALEIGH, NORTH CAROLINA 27606

TEL (919) 859-2243 FAX (919) 859-6258

ENG FIRM LICENSE NO. C-890
.éﬁifizg:,,,,

LA

Axiom Environmental, Inc.

7/13/2016

DATE:

OAKLEY, GARY M. SR
AND PAM B.
PIN #: 8846652886

_PSH_@6F.dgn

_Stream

171372016
Aycock

EASEMENT EASEMENT
FILL EXISTING
CHANNEL
REMOVE EXST E
36" RCP LOG VANE
o FILL EXISTING
z - ~ < _ CHANNEL
i) BURY ;:055 z 23/ B - _ FROPOSED CROSS VANE
< INV IN=599.8 Py >< _BANKFULL ~ L — =
0 NV OUT=599.3 | T we— — _
8% et I 3R - /
- - ~ -__ - ==
L%(‘LQ\V ~\ i s : B s
4 —
C\‘/’?{ R ! - — N /\'
LY F— T e I N 2 »
DA e i o FILL EXISTING / R A
<, < o = Y CHANNEL / = SO
= © =S e = 0 / _— v A
Q) -y PN Y&
@) / CROSS VANE - N, RS
= - — - 41\ <</ )
= | . — - ~ \%Q/
EASEMENT = AR Q&
-MEA =" TTOAKLEY, GARY M. SR —
— AND PAM B. N
PIN #: 8846555
~ATCHLINE SEE SHEET 04G
41 610
460 605
= T : Sane 0 T Iz :-Im =
40 = g - \ 600
. \ e e aaas 595
=5 PRO =5
E 59 = 590
| 15 +50 16 +50 17 +50 18 +50 19 +50 20




DocusSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09

SHEET NUMBER

VWAL SHEET NAME
AW STRUCTURES 066

DocuSigned by: PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE)
gvodﬂwa g Pallor | counry: Towe. 206

~

N

\\\ “0BOADSC14984C3. .
= a4 -z = Y SUNGATE DESIGN GROUP, PA.
- - - - N
= - 26371 < = ’ 915 JONES FRANKLIN ROAD

- ” N N [ __\ RALEIGH, NORTH CAROLINA 27606
P L—@ R e

7 //// G‘ N E \\\\ % N Axiom Environmental, Inc.
///O&/\/ ATERREN ,&Q \\\
7 , A\
/

Ug g, 0N
/ //////lG\:\\\\\\\\
7/13/2016

-yr2- >

START RESTORATION

START_RESTORAT EASEMENT My 7%//\/ DATE
=61207

ELEV=612.0 OAKLEY, GARY M. SR

AND PAM B.
PIN #: 88465558I4

{

& S
f%- = = 4"‘2,
P O P e R - B
S “:\&i’y' NN .
~ - N » b AL S
& e |-
1
@ @ CROSS VANE oL
<3 % o8
3 £
3 2
CROSS VANE < o
PROPOSED Y
<3 BANKFULL .
Z
<3 Sv
3 z
(@)
'—
<
EASEMENT =
41 o SaeaiiEEEELY H , 610
H nesy 1 saige PRIOPETHALMWEG! H
: Eﬂﬁm;_;il-.& !
40 Coetiiaadia st 605
| T
60 H ) 600
===
s s
] + thﬁ_.&
g 59 = 595
3 Y 590
o 10 +50 1 +50 12 +50 13 +50 14 +50 5




DocusSign Envelope ID: C6D7446F-C320-42A2-B3B5-A5EC6A808E09

70BBADSC14984C3.

SESEALZ

Ty

Wy
\\ 1y,
////H\\\

Ry SHEET NAME SHEET NUMBER
.\ ,.
DocuSigned by: STRUCTURES 06H

ﬁ' PROJECT NAME: AYCOCK SPRINGS STREAM AND WETLAND RESTORATION SITE|
f""é’”“ ¢ Dallon | countv:  ALAMANCE [oate: 2006

AR, SUNGATE DESIGN GROUP, P.A.

E’/ 2697 ‘ m 915 JONES FRANKLIN ROAD
2 V///’E%Gi Nﬁéi\\; 5 A%¥ TR
OAKLEY, GARY M. SR —(T/- AN NN -
AND PAM B L, SRS
EASEMENT : END RESTORATION 1,24 G, DR
PIN #: 8846652886 STA 23+2] -UTI- T
N ELEV=587.25 7/13/2016
N
O i DATE:
LOG VANE
PROPOSED
BANKFULL _ _FENCE
FILL EXISTING . XXX
CHANNEL -
/\..:\\\\\ II
A‘VSQRE\Eﬁ\\\\ /
%] \\\\ “ ’fl
4 X g |
> . A
= ‘\r\b:‘ X \\
o N
™~ EASEMENT
TERRACELL N
DROP S
~ P STRUCTURE
. D
= =
S3
+© _ K
< | BAVKFULL RSN :
wnmwm (
S ~UR OAKLEY, GARY M. SR
% END-RESTORATION AND PAM B.
I | 3="5TAl6+5 -UT2- PIN #: 8846555814
— STA 20+52 -UTI-
§ ELEV=592.25
40 400
= T — .v st
59 ey T A U 595
_.ﬁg L _-:’_‘:3 i H
€ e ;Ei?‘il m-ﬁi-nﬁ = = =5y
g 59 7 A °RE *"ﬁ'\ Y 4 Vi E i = "s. 1} 590
S‘ ——' I} { L LILI L o .s-.
¢l 583 ERoSnu s ey : 585
il T 2052 471
o 15 50 16 50 17 50 20 50 21 50 22 50 23




SJOB,722022TRAVIS,2084HA,HA,OUT=2084HA*TRAVISNA,PR=6

$*B722022

C ** FPMS BR FIA STUDY TRAVIS CR ALAMANCE CO, NC BLW
C 52

C 274870** TOPO SEC ON HAW R , MOD BY SEC "AA"; NON-EFF FLOW (NEF) *=*
C 120 ** SURVEY SEC ATC-1 *x*

C 850 ** SEC ATC-2 **

C 935 ** SR 1593 OSSIPEE RD; SEC ATC-3; OVBKS FM ATC-2 **
C 961 ** SR 1593 ; OVBKS FM TOPQ **

C 1020 ** TOPO SEC; CHAN FM ATC-3 **

C 1650 ** ATC-4 WITH NEF

C 2825 ** ATC-5 **

C 4540 ** TOPO; CHAN FM ATC-5 *=*

C 5110 ** TOPO; CHAN FM ATC-5 **

C 5770 ** ATC-6 , MOD FOR NEF **

C 5810 ** NC 87 , SEC ATC-7 **

C 5930 ** ATC-8 TRSF & MOD FOR NEF ROB **

C 6150 ** ATC-8 MOD FOR NEF ROB **

C 7610 ** ATC-9 , MOD FOR NEF AT HIGHER ELEV LOB **

C 8310 ** ATC-10 **

C 8500 ** TOPO SEC;NEF LOB & PORTIONS OF ROB FM RDWAY; CHAN FM ATC-10**
C 8550 ** PRIVATE RD **

C 8569 ** TOPO WITH NEF; PORTIONS OF ROB FM ROADWAY **

C 9910 ** ATC-12 **

C 10400 ** TOPO **

c 11140 ** ATC-13, MOD FOR NEF AT HIGHER ELEV LOB **

c 12770 ** ATC-14 +*+*

C 13900 ** TOPO WITH CHAN FM ATC-14 *x*

C 14320 ** ATC-15; CHAN FM ATC-14 **

C 14365 ** SR 1504; SEC ATC-16 **

C 14385 ** SR 1504; OVBKS FM TOPO, WITH NEF **

C 14435 ** TOPO; CHAN FM 17 **

C 14880 ** ATC-17 **

C 15580 ** TOPO SEC; CHAN FM SEC ATC-17 *+*

C 16030 ** ATC-18 **

C 17790 ** ATC-19 **

C 19430 ** ATC-20, MOD FOR NEF LOB **

C 20230 ** TOPO SEC; CHAN FM ATC-20 *+*

c 20970 ** TOPO SEC; CHAN FM ATC-20 *+*

c 21030 ** TOPO SEC, MOD BY SEC 20-A AND NEF ROB **

C 21075 ** TOPO W/ OVBKS FM 21030; XLCH BASED ON NEW CHAN; STA NOT CHG**
cC 21085 ** TOPO; OVBKS MOD BY 20A ROB; CHAN FM 20-A *%*

C 21250 ** SEC 20-A EXTENDED ON LOB **

c 21270 ** SEC 20-A W/CHAN FM SEC 21 **

Cc 21750 ** SEC 21 *¥*

C 22440 ** TOPO,ADJ. BASED ON 23;NR OVBK & CHAN FM 21; NEF LOB **
c 22970 ** TOPO MOD BY SEC 23; CHAN FM ATC-21 **

C 23160 ** SR 1500; SEC ATC-22, MOD BY SEC 23 **

C 23201 ** SR 1500; OVBKS FM SEC 23 **

C 23245 ** SEC 23; OVBK FM 21 **

C 23335 ** PREVIOUS SEC TRANSFERRED **

C 253490 ** SEC 24 WITH NEF **



C 26070
C 26840
c 27770
C 27950
T1

T2

T3

Jl

J2 1
J3 38
J3 15
J3 54
NC .12
QT 7
X1274870
GR 590
GR 569.7
GR 554.1
GR 557.3
GR 579
NC .09
QT 7
ET

X1 120
GR 585.3
GR 572.5
GR 562.4
GR 563.8
ET

X1 850
GR 591.0
GR 569.1
GR 557.1
GR 570.4
GR 587.6
ET

X1 935
X3 10
GR 588.0
GR 567.5
GR 570.4
GR 587.6
SB 1.0
ET

X1 961
X2

X3 10
BT 12
BT 1820
BT 578.1
BT

GR 590

FPMS BR FIA STUDY TRAVIS CR

* k
* %
* %
* %

SEC 25

TOPO,

10 YR NATURAL
TRAVIS CR

6

1

55

4
.12
13250
24
1120
1370
1472
1542
1660
.11
5150
3.11
20
1000
1500
1806
1875
9.1
24
1000
1370
1451
1519
1800
9.1
16

1580
1878
1998
2280
1.60
9.11

18

1610
578.3
574.8

2295

1610

26

.06
13250
1430
585
569.6
554.0
570.6
581.5
.06
5150
1650
1806
580.6
572.1
556.2
571.1

1445
588.
567.
557.
579.
591.

O~ OO Wk O

187

584.3
567.0
579.0

2.5
9.11
1878

590
1998

585
585

; NEF AT HIGHER ELEV ROB **
TOPO, WITH HIGHER ELEVS TAKEN FM SEC 25 ROB; CHAN FM SEC 25**
WITH NEF; CHAN FM SEC 26 **
ATC-26 **

42
56
150

13250
1548
1175
1395
1502
1548
1755

5150
1850
1840
1100
1600
1812
1900

9.1
1478
1100
1400
1463
1600
1900

9.1
1968

1680
1904
2080

9.11
1998
574.9

1878
577.4

1710

1710
577.4

2365
580

10340

1220
1430
1512
1560
1850

2245

270
1200
1700
1825
1925

9.1

730
1200
1434
1472
1639
2000

85
1780

1932
2119

26

585

2100
590
1800

ALAMANCE CO, NC BLW

85
575.4
558.0
583.8

1050

26

1878
578.6

578.3

16520

1260
1450
1522
1585
1935

8420

1300
1715
1837
1975

1300
1445
1478
1656
2033

576.7
1803
1943
2136

3.24

577.4
1800
578.1

1820

573.5

13
21

570
554.2
554.7
576.0

571.3
566.0
560.4
592.7

2

575.4
558.3
566.5
585.1

1878

576.
569.
570.
585.

[

558.0
1878

577.4
580
574.9
2120

575

00
14
22

1345
1462
1532
1610

1400
1800
1840
2000
1552

1323
1447
1500
1700

1998
1850
1984
2180

558.0
1598

1998
580

1865



GR
GR
GR
ET
X1
GR
GR
GR
GR
NC
ET
X1
GR
GR
GR
GR
NC
ET
X1
GR
GR
GR
GR
ET
X1
GR
GR
GR
GR
ET
X1
GR
GR
GR
GR
NC
QT
ET
X1
GR
GR
GR
GR
GR
ET
X1
X3
GR
GR
GR
GR
GR

571.4
558.0
580

1020
590
567.2
558.3
575
.10

1650
599.4
560.6
569.1
579.6

.11

2825
588.6
571.7
563.8
587.0

4540
590
572.8
574.5
590

5110
600
575

573.1
594
.10

5770
600.
579.
570.
569.
595.

S oL OO

5810
10
600
579.0
570.5
576.7
595.4

1878
1943
2120
3.11
19
1610
1894
1943
2050
.12
3.11
20
1000
1120
1200
1600
.11
3.11
17
1000
1500
1614
1700
3.11
16
1010
1585
1624
1775
3.11
16
1210
1455
1619
1900
.10
5065
9.1
22
1555
1900
2060
2100
2500
3.11
22

1555
1900
2060
2093
2500

570
570.0
585
1880
1925
585
566.9
558.2
580
.06
1108
1118
590.9
560.3
569.7
582.8
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1460
1585
594.5
571.3
568.3
596.4
1525
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595
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595.
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570.
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1885
1982
2295
2000
1958
1710
1914
1952
2120

1278
1148
1040
1134
1209
1700

1640
1619
1100
1580
1619
1800
1695
1619
1485
1586
1635

1625
1619
1240
1585
1640

5065

9.1
2110
1615
2000
2070
2110
2600
2094
2093

1615
2000
2070
2110
2600

567.2
570.0
590

59
580
564.9
564.7
585

630
572.2
560.1
571.5
588.7

1175
590.4
569.1
570.8

1715
580
566.6
575

570
590
569.0
580

5065
9.1
660
590

577.2
570.0
585.1
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590
577.2
570.0
585.1

1894
1998
2365

59
1800
1925
1958
2295

630
1100
1145
1300
1800

1175
1200
1585
1624

1715
1500
1603
1670

570
1300
1586
1685

2200
9.1
660

1715

2035

2080

2200

40

1715
2035
2080
2200

567.0
575

59
575
559.3
566.5
590

630
568.7
567.0
574.9
596.2

1175
584.9
564.2
570.7

1717
575
567.5
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570
585
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585
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660
586.2
569.2
569.9
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586.2
576.7
569.9
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1865
1927
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2365

1112
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1365
1900

1300
1586
1635

1545
1614
1720

1340
1603
1740
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1800
2037
2090
2300
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1800
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2090
2300

558.0
578.6

570
558.1
570

565.
570.
577.
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1932
2100

1885
1931
2000

1118
1150
1500
1950

1400
1603
1672

1580
1619
1740

1410
1614
1795

2110

1870
2050
2093
2400

1870
2050
2093
2400



SB
ET
X1
X2
X3
BT
BT
BT
BT
GR
GR
GR
GR
QT
ET
X1
GR
GR
GR
GR
ET
X1
GR
GR
GR
GR
NC
ET
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ET
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GR
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GR
GR
GR
GR
ET
X1
X3
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2000
586.0
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569.
586.
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576.0
572.3
586.8

6150
607.0
576.0
573.1
586.8

.09

7610
610
572.2
605.6
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8310
607.8
572.3
577.6

8500
605
580

572.3
594.6

8550
10
605
580
571.6
594.6
1.1

1.62
3.11
19

1750
586.1
580.7

2315

1750

2050

2093

2260

4760

3.11

19

1590

2050

2081

2260

3.11

19

1590

2050

2081

2260

.10

3.11

12

1020

1271

1500

.11

3.11
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1000

1172

1278

3.11

18
875

1060

1188

1400

3.11

18

875
1060
1200
1400
1.47
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2049
2050

599.5

2093
590
591.7
570.5
575.2
590
4760
2025
2055
603.5
573.9
575.0
590
2015
2055
603.5
574.7
575.0
590
.06
1170
1257
599.4
572.2
611.3
.06
1145
1166
601.0
571.5
583.8
1015
1166
600
578
576.5
600.2
1000
1161

600
578
580.3
600.2
2.5

2094
2093
580.7

2050
586.0

1850
2060
2093
2315
4760
2135
2081
1650
2055
2085
2315
2155
2081
1650
2055
2085
2315

1330
1285
1100
1283
1600

1305
1190
1069
1180
1300
1255
1190

925
1085
1190
1500
1240
1206

925
1085
1203
1500
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57
586.0

1850
586.0

2395
586.5
570.6
576.3

595
4760
9.1
83
599.5
570.2
576.3
595

220
599.5
571.0
576.3

595

1460
577.6
576.7

700
595.2
572.3
588.6

190
595
576.5
580
604.5

50

595
576.7
581.0
604.5
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57

591.7

2200
595
1905
2070
2150
2395
2070
9.1
33
1750
2058
2150
2395

220
1750
2058
2150
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1460
1200
1285

700
1100
1188
1320
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1200
1600

50
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1206
1600
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2050
586.3

582.2
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600
3780
9.1
63
591.7
569.4
580
600

220
591.7
570.2

580

600

1460
577.4
580.3

700
585.5
576.5
597.1

190
590
572.3
585

50
590
576.5
585

509

586.3
1905
586.0

2510
1950
2080
2170
2510
7790

1850
2068
2170
2510

1850
2068
2170
2510

1257
1300

1147
1190
1400

975
1172
1225

585.0
975
1165
1225

567.7

586.3
586.5
580.7
2260
600
576.0
569.9
585

1990

582.2
569.3
585

582.2
570.1
585

572.2
594.7

576.5
576.6
605.9
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585
571.5
588.4

585.0

585
571.6
588.4

571.6

567.0

2093
586.8

2050
2090
2230
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1950
2078
2230

1950
2078
2230

1259
1400

1166
1200
1500
1218

1000
1180
1300

1000
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1300
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BT
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GR
GR
GR
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NC
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GR
GR
GR
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GR
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QT
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GR
GR
GR
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X1
GR
GR
GR
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1600
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571.6
594.6
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8610
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594.6
.09
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585.
574.
579.
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600
575.4
585.0
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11140

610
581.3
576.7
613.1

12770
611.6
583.4
583.6

.11

13900
610
586

585.1

3.11
18

785
592.5

1300
604.5
785
980
1200
1400
.10
3.11
18
785
980
1188
1400
.11
3.11
19
1000
1500
1634
1730
4620
3.11
14
1375
1621
1710
.10
3625
3.11
16
1150
1462
1546
1800
3.11
15
1000
1208
1300
.10
3.11
17
900
1172
1230

980
1161

605

116l
588.4

600
578
580.3
600.2
.06
960
1166
600
578
576.6
600.2
.06
1520
1618
606.8
581.6
574.5
588.5
4620
1515
1618
595
575.4
590
.06
3625
1415
1527
605
581.2
580.4

1185
1208
602.8
578.9
583.7
.06
1130
1208
605
585.4
586

1230
1206
586.5

1000
587.7

835
1005
1203
1500

1220
1190

835
1005
1190
1500

1720
1650
1100
1534
1648
1758
4620
1695
1650
1410
1634
1760

3625
1580
1548
1245
1500
1548

1350
1230
1100
1210
1340

1270
1230

960
1208
1260
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587.7

835
587.8
586.4

1400

595.4
576.7
581.0
604.5
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595.4
576.6

580
604.5

1300
601.8
580.1
578.9
598.6

4620

490
590
575.4
595

3625

740
601.1
581.3
581.4

1630
599.6
579.3
596.9

1130
600
580.9
590

19

600

1206
594.6

863
116l
1206
1600

9.1
41
863
1166
1200
1600

1300
1200
1600
1650
1800
2000

490
1455
1648
1870

1560

740
1300
1527
1555

1630
1135
1219
1400

1130
1010
1210
1295

19

1100
587.9

590
576.5
585

41
590
572.4
585

1300
598.3
579.0
580.7
608.3

3670

490
585
579.8
600

2870

740
596.2
577.0
594.4

1630
584.4
578.5
604.1

1130
595
581.3
595

587.7
863
587.5
586.5
1500

885
1165
1225

885
1172
1225

1300
1618
1657
1850
7565

1500
1650
1950

5965

1359
1529
1600

1182
1225
1500

1055
1219
1335

587.9
595.4

1206
600.2

585
571.6
588.4

1125

585
571.6
588.4

594.0
574.5
578.7

579.9
580

591.0
576.
606.8
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583.5
583.
609.8
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590
580.5
600

1161l
587.9

915
1166
1300

1230

915
1180
1300

1400
1621
1700

1618
1680

1400
1538
1700

1200
1230
1600

1105
1225
1400



GR
QT
ET
X1
GR
GR
GR
GR
ET
X1
X3
GR
GR
GR
GR
GR
SB
ET
X1
X2
X3
BT
BT
BT
BT
BT
BT
GR
GR
GR
GR
ET
X1
GR
GR
GR
GR
NC
QT
ET
X1
GR
GR
GR
GR
GR
ET
X1
GR
GR
GR
NC

14880
614.
608.
582.
588.
606.
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15580

590
589.0
.10

1550
3565
9.1
19
1000
1489
1695
2100
9.11
22

1000
1400
1674
1768
2300
1.44
9.11

19

1000
605

1725
599.2

1000
1520
1668
1800
3.11
18
1000
1545
1690
1910
.09
3045
3.11
25
1000
1121
1381
1600
2100
3.11
15
1240
1350
1398
.10

610
3565
9.1
1678
610.9
586.4
586.0
606.6

1660

617.0

1600
595.2

2300
610.9
595
581.3
595
1635
1675
610.9
590
581.5
600
.06
3045
1300
1366
612.9
591.4
582.2
593.6
608.2
1345
1366
610
588.1
590
.06

1620
3565

9.1
1700
1100
1600
1700
2200
9.11
1725

1100
1489
1713
1900
2400

9.11
1725
593.8

1450
595.1
593.7

2000
611.3

1100

1545

1674

1910

1735

1707

1100

1590

1701

2000

3045
1570
1398
1040
1280
1392
1700
2200
1555
1398
1285
1366
1520

3565
9.1
420

608.1
586.1
595.2
611.3

9.11

45

608.1
586.4
589.5
602.6

39
9.11
21
595.1

1100
600

1725
601.5

608.1
590
581.3
600
9.1
50
608.1
586.6
586.3
605

3045

608.
589.
587.
597.
611.
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700
605
584.6
595

1530
9.1
420

1200

1678

1758

2300

45

1200
1600
1721
2000

21

612.2

1660
595.2

2400
1200
1590
1713
2000
9.1
50
1200
1623
1707
2220

1300

445
1053
1300
1398
1800
2300

550
1300
1371
1580

2825
9.1
420

604.7
581.6
601.1
615.1

45

604.7
586.3
590.1
604.3

639

21

1520
595.2

2100
615.1
605
586.4
586.3
605
9.1
50
605
585.4
586.7

5870

1300
1680
1900
2400

595.1
1300
1660
1725
2100

595.1
1200
596.2

1768
603.8

1295
1623
1717
2220

1295
1675
1725

5030

1077
1366
1400
1900
2400

1315
1381
1625

1641

599.2
582.0
602.6

1660

595.
600.
586.
595.
606.
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581.3
1660

595.1
608.2

1660
595.7

600
586.3
586.7

1627

600
581.9
590

608.
582.
586.
605.
618.
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595
584.2
606

1736

1400
1689
2000

1725
1372
1668
1758
2200

581.3
1725

1595
595.2

2200
1450
1660
1725

1772
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1680
1800

1100
1371
1500
2000
2450

1335
1392
1780
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X1
GR
GR
GR
GR
ET
X1
GR
GR
GR
GR
GR
NC
ET
X1
GR
GR
GR
GR
ET
X1
GR
GR
GR
GR
QT
NC
ET
X1
GR
GR
GR
GR
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X1
GR
GR
GR
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GR
GR
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621.3
589.8
589.1
611.5

17790
626.
593.
592.
609.
620
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19430
625
600

592.0

612.3

20230
625
600

597.5
620
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20970
625
600

588.7
620

1525

21030
620
596.0
598.7
599.0
615

1525

21075
620
601.8
603.1
600

3.11
18
1000
1429
1464
1600
3.11
21
1000
1265
1300
1565
1990
.11
3.11
18
1245
2020
2092
2400
3.11
17
1210
2050
2096
2400
2910
.11
3.11
17
960
1940
2096
2300
2335
.10

3.11
21
385
1294
1346
1398
1525
.10

3.11
19
385
1294
1370
1425

1367
1442
617.3
589.3
597.3
618.5
1265
1275
622.4
593.1
593.4
610.2

.06
2030
2067

620

596

595.8
618.1
2050
2067
620
597.3

600

625
2910

.06
1885
2067

620

598.5

600

625
2335
1294

1178
1374
615
595.1
598.3
600

1294

1200
1370
615
600.9
599.4
605

1497
1464
1100
1442
1500
1700
1415
1300
1100
1275
1317
1600

2210
2096
1370
2053
2096
2500
2220
2096
1320
2067
2230
2440
2910

2145
2096
1075
2067
2155
2350
2335
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1413
1398

795
1295
1374
1405

.06

1425
1398

795
1295
1372
1450

450
611.9
585.5
597.6
620.1

1760
622.3
589.5
593.2
612.3

1640
615
595.6
597.0
622.8

800
615
593.5
605

2910

600
615
594.7
605

2335
1306

10
610
594.1
595.7
600

1306

45
610
599.9
598.4
610

450
1200
1445
1508
1750

1760
1152
1277
1400
1700

1640
1570
2067
2100
2600

800
1740
2070
22775

1240

740
1490
2070
2195

990
.10

150
885
1300
1376
1425

.10

45
885
1300
1388
1480

450
602.9
586.0
602.3

1760
619.5
589.8
593.1
614.9

1640
610
591.8
600.2

800
610
592.8
610

2300

740
610
594.0
610

1840
1374

60
605
595.1
594.7
605

1370

165
605
600.9
599.4
615

1300
1451
1520

1200
1289
1447
1800

1895
2070
2200

1890
2080
2330

4810

1580
2080
2235

3880
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1305
1388
1450
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1005
1305
1396
1525

594.
585.
610.1
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605.7
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593.7
615
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594.9
615

1398

600
597.1
595.7

610
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600
602.9
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1400
1457
1550

1220
1299
1500
1900

1980
2080
2300

1990
2092
2365

1700
2092
2260
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1245
1306
1396
1480
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1245
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21085
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21250

620
601.3
604.8

21270
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600.7

21750
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620
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603.9
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627.5

22970
632.
606.
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632.7
606.5
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23160
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632.7
606.5
612.6
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23201

.11
3.11
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340
1253
1365
3.11
13
500
1253
1400
3.11
15
500
1253
1313
3.11
23
1000
1500
1657
1785
2100
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3.11
16
1245
1652
1700
1920
3.11
16
1130
1682
1792
2230
2240
9.1
16
1155
1682
1755
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9.11
15

1155
1679
1800
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9.11
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1200
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1210
1288
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622.0
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1645
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623.7
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605.8
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1255
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1500
1360
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1348
1755
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1742
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1350
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1707
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9.11
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210

617.5
604.3
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604.7
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1425

135
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1550
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1293
1400
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1576
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1826
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1435
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530
1430
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1470
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601.5
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604.9
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1770
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605.4
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606.5
624.8
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1346
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1900
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1560
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604.7
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BT
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