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General

1.

The assets requested in Table 1 are different than the approved Mitigation Plan. The total stream assets were
reduced by 227.162 SMUs and the wetlands reduced by .053 WMUs. The majority of changes are due to a
change in the alignment of UT3 during construction. The alignment change resulted in a change in approach
level, reduction in wetland reestablishment, and changes to the buffer and benthic credit calculations. ATV
paths and forded crossings were also not constructed and removed from conservation easement. Credit in
these sections is now being requested. These changes will require a Mitigation Plan Addendum be submitted
to the IRT for review and approval. Please provide this addendum with the revised MYO0 along with comment
responses behind the title page.

Response: A Mitigation Plan Addendum will be submitted along with MYO Report for IRT review.

Title Page:

1.

Please change RFP to RFQ on the title page and second page and add (Date of Issue: May 9, 2019) after the
RFQ number.
Response: “RFP” was revised to “RFQ” and the date of issue was added.

Table of Contents: Please add section 2.2 Site Planting Effort to Table of Contents.
Response: The table of contents was updated.

Table of Contents: Table 6C. Mitigation Plan Planting Plan and Asbuilt Planting Comparison is mislabeled. Table
6c in Appendix C is titled Permanent Seed Mix — March Treatments, Pools, Seeps. Please update.
Response: The title of this table was updated in the list of Appendices.

Table of Contents: Appendix C section shows Table 9A-D and Table 10A-C. Appendix C on page 60 shows Table
9A-1 and 10A-F. Please update for consistency.
Response: Appendix C contains Tables 9A-I and 10A-F. The document was updated for consistency.

Table A: Recommend adding growing season dates to this table. There is a reference to 3/18 — 11/14, 241 days
in the Mitigation Plan, but the groundwater gauge graphs show 3/1 — 10/22, 235 days. Please revise as
necessary.

Response: The growing season is modified and is described in detail in Section 8.1 of the approved mitigation
plan. Proposed growing season dates are March 1to November 14, with the March 1 start date to be confirmed
by documentation of soil temperature greater than 41°F at 12 inches below the surface and bud burst of two
or more different non-evergreen vascular plant species. Footnotes have been added to Table A- Project
Success Criteria and Table E- Monitoring Summary. Additionally, preconstruction gauge graphs have been
updated.

Page 6: Include installation date (July 28, 2022) to the discussion of the 440 1-gallon containerized plants.
Please include plant list of 1-gallon plants in Appendix B with other planting lists.

Response: The date of the containerized planting was added to the discussion, and Table 6A (Appendix B) was
revised to include the species and quantities of containerized plantings.
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10.

11.

12.

13.

14.

15.

16.

Table 6A: Recommend including a % column.
Response: Percent columns were added to the planted stem tables.

Table 6A: Tupelo Gum (Nyssa aquatica) was not on the approved mitigation planting list. Please revise.
Response: A small quantity (500 stems) of Nyssa aquatica was planted in the original 2022 planting due to
nursery availability, even though it was not on the approved mitigation plan planting list. No Nyssa aquatica
was counted during MYO for success.

Table 8: Mitigation Plan indicates common buttonbush (Cephalanthus occidentalis) and silky dogwood (Cornus
amomum) are lives stake species. Lives stakes should not be included in vegetation monitoring plots. Please
revise.

Response: Silky dogwood plantings included both bare-root and live-staked stems. Only bare-root stems were
counted in vegetation plots.

Table 8: Please add Indicator Status for mockernut hickory (Carya tomentosa).
Response: Indicator status was added.

Cross sections: Please revise elevation axis labels to show decimal places. For example, XS3 has three entries
for 579, five entries for 578’, and four entries for 577’.
Response: Elevations on the cross-section plots have been revised to show 1 decimal place.

UT1, UT2, UT3, UT4, UT5 and top of Waxhaw Branch profiles indicate no water is present in the channel. If
flow gauge data has been collected in MYO, please include.
Response: Available stream gauge data is included in Appendix D.

Table 11: Please add two lines below MYO0 for Stream Survey and Vegetation Survey Dates. Please include the
month/year that field work was completed for these tasks and include this information for future monitoring
report submittals.

Response: These rows were added.

Appendix A Photolog: Header for Task 5 Planting and Monitoring Devices: Devises is accidently misspelled in
the header.
Response: The misspelling was corrected.

The Asbuilt plan sheet profiles show the stream was constructed lower than the proposed design. Specifically,
downstream sections of Waxhaw Branch, UT2, UT3, UT3A, UT4, and UT5. Were the deviations caused by site
conditions during construction or was it a survey issue?

Response: Deviations were not caused by site conditions during construction. Site channels visually appear
correctly constructed, which is confirmed by the MYO cross sections and profile. The deviations (approximately
2 — 4 inches) are likely caused by as-built surveyor conditions, and possible unconsolidated bed material post
construction.

Please include PLS sealed asbuilt with digital submittal.
Response: PLS sealed as-built is included with the digital submittal
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Digital Deliverable Review:

17. Please provide updated shapefile or ID for the stream flow and crest gauge points below for inclusion in

database.
FID Shape * Id Gauge Type POINT_X POINT_Y
26 Point 0 Stream Flow 34911724 -80.448368
27 Point 0 Stream Flow 34.912925 -80.447423
28 Point 0 Stream Crest 34.911705 -80.444483
29 Point 0 Stream Flow 34.908282 -80.44228
30 Point 0 Stream Flow 34.908944 -80.444166
31 Point 0 Stream Crest 34.911899 -80.442928
32 Point 0 Stream Crest 34.915294 -80.44433
33 Point 0 Stream Flow 34917624 -80.442479

Response: The shapefile was revised to include ID labels for the stream flow and crest gauges.
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1 PROJECT SUMMARY

Restoration Systems, LLC (RS) has established the North Carolina Division of Mitigation Services (NCDMS)
Wits End Stream and Wetland Mitigation Site (Site). The Site is on five contiguous parcels in the Carolina
Slate Belt portion of the Southeastern Plains ecoregion of North Carolina. Located in the Yadkin River
Basin, Cataloging Unit 03040105, the Site is in the Targeted Local Watershed (TLW) 03040105081020 and
North Carolina Division of Water Resources [NCDWR] subbasin number 03-07-14. The Site is not located
in a Local Watershed Plan (LWP), Regional Watershed Plan (RWP), or Targeted Resource Area (TRA). Site
watersheds range from approximately 0.04 of a square mile (25 acres) on UT5 to 1.09 square miles (700
acres) at the Site’s outfall.

1.1 Project Background, Components, and Structure

Located approximately 5 miles south of Wingate, NC, and seven miles north of the NC/SC state line, the
Site encompasses 71.7 acres. Mitigation work within the Site included 1) stream restoration, 2) stream
enhancement (Level 1), 3) stream enhancement (Level Il), 4) wetland reestablishment, 5) wetland
enhancement, 6) wetland creation, 7) wetland preservation, and 8) vegetation planting. The Site is
expected to provide 11,525.946 warm water stream credits and 24.163 riparian wetland credits by
closeout (Table 1, Page 2). A conservation easement was granted to the State of North Carolina and
recorded in the Union County Register of Deeds on September 30, 2021.

Before construction, land use at the Site was characterized by open water and maintained fields. Site
design was completed on January 27, 2022; construction started on February 1, 2022, and ended with a
final walkthrough on July 22, 2022. The Site was planted between April 7, 2022 and January 23, 2023.
Completed project activities, reporting history, completion dates, and project contacts are summarized in
Tables 11-12 (Appendix E).

Space Purposefully Left Blank
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Table 1. Wits End Mitigation Site (ID-100164) Project Mitigation Quantities and Credits

Original
Mitigation Original Original Original
Plan As-Built Mitigation | Restoration | Mitigation
Project Segment Ft/Ac Ft/Ac Category Level Ratio (X:1) Credits Comments
Stream
Waxhaw Br Upstream R1 330 329 Warm Ell* 5.000 66.000
Waxhaw Br Upstream R2** 42 52 Warm R 1.000 52.000
Waxhaw Br Upstream R3 2547 2533 Warm R 1.000 2,547.000 62 ft of piped crossing between R3 and R4 receives no credit
Waxhaw Br Upstream R4 1051 1042 Warm R 1.000 1,051.000
Waxhaw Br Downstream 1362 1368 Warm R 1.000 1,362.000
UT 1 R1** 2 14 Warm Ell* 5.000 2.800
UT 1R2 96 97 Warm Ell* 5.000 19.200
UT1R3 78 77 Warm R 1.000 78.000
UT 2R1 583 579 Warm R 1.000 583.000 49 ft of forded crossing between R1 and R2 receives no credit
UT 2 R2** 36 46 Warm R 1.000 46.000
UT 2R3 562 560 Warm R 1.000 562.000
UT 3A 780 792 Warm R 1.000 780.000
UT 3 Upstream R1 168 171 Warm Ell* 5.000 33.600
UT 3 Upstream R2 232 232 Warm El 1.500 154.667
UT 3 Upstream R3 770 757 Warm R 1.000 770.000
UT 3 Downstream R1# 1459 41 Warm R 1.000 41.000
UT 3 Downstream R24 NA 292 Warm Ell* 5.000 58.400
UT 3 Downstream R34 NA 1109 Warm R 1.000 1,109.000
ut4 1223 1215 Warm R 1.000 1,223.000
UT5R1 73 73 Warm Ell* 5.000 14.600
UT5R2 119 118 Warm R 1.000 119.000
Total: 10,672.267
Wetland
Wetland Reestablish® 22.886 22.833 NA REE 1.000 22.833
Wetland Enhancement 1.442 1.442 NA E 2.000 0.721
Wetland Creation 0.351 0.351 R P 10.000 0.117
Wetland Preservation 4.923 4916 R C 3.000 0.492
Total: 24.163
Project Credits
Stream Riparian Non-Rip Coastal
Restoration Level Warm Cool Cold Wetland Wetland Marsh
Restoration 10,323.000
Re-establishment 22.833
Rehabilitation
Enhancement 0.721
Enhancement | 154.667
Enhancement
Enhancement II* 194.600
Creation 0.117
Preservation 0.492
Benthics 212.989
Wider Buffer” 640.690
Totals 11,525.946 24.163
Total Stream Credit 11,525.946
Total Wetland Credit 24.163

* Enhancement at reduced ratio
** The ATV paths and forded crossings proposed in the Mitigation Plan were legally abandoned and were not constructed

A UT 3 channel realigned during construction back into old channel. This reach (R2) is now Enhancement (level Il) at 5:1 with 2 smaller reaches of Restoration above and below (R1 and R3).

@ Wetland reestablishment credit reduced due to UT 3 realignment

* Wider buffer credit updated due to UT 3 channel realignment

Wetland Mitigation Category

CM
R
NR

Coastal Marsh
Riparian
Non-Riparian

Restoration Level

HQP
P

E

Ell
El

c
RH
REE
R

High Quality Preservation

Preservation

Wetland Enhancement - Veg and Hydro
Stream Enhancement ||

Stream Enhancement |

Wetland Creation

Wetland Rehabilitation - Veg and Hydro
Wetland Re-establishment Veg and Hydro
Restoration




Table 2. Summary: Goals, Performance, and Results

Goals

Objectives

Success Criteria

(1) HYDROLOGY

Restore proper
hydrodynamics to
the Site and
downstream
receiving waters.

Construct new channels at historic floodplain
elevation to restore overbank flows

Remove impoundment and restore valley
topography

Plant woody riparian buffer 150’ from stream
and wetland features

Deep rip floodplain soils to reduce compaction
and increase soil surface roughness

Protect riparian buffers with a perpetual
conservation easement

e BHR not to exceed 1.2

e < 10% change in BHR in any given year

e Document four overbank events in separate
monitoring years

e Attain Wetland Hydrology Success Criteria

e Attain Vegetation Success Criteria

e Cross-section measurements indicate a
stable channel with the appropriate
substrate

e Visual documentation of stable channels and
structures

(1) WATER QUALITY

Remove direct
nutrient and
pollutant inputs from
the Site and reduce
contributions to
downstream waters.

Plant a woody riparian buffer 150 feet off 90%
of the Site’s streams and wetlands and a 100-
foot buffer on the Site’s ephemeral streams.
Re-establish and enhance jurisdictional
wetlands

Provide surface roughness and reduce
compaction through deep ripping/plowing.
Restore overbank flooding by constructing
channels at historic floodplain elevation.
Enhance existing wetlands by removing
stressors and returning existing wetlands back
to appropriate hydroperiods.

e Attain Wetland Hydrology Success Criteria
e Attain Vegetation Success Criteria

(1) HABITAT

Improve instream
and stream-side
habitat.

Construct stable channels with the appropriate
substrate and at historic floodplain elevations
to restore overbank flows.

Remove impoundment & restore the Waxhaw
Branch FEMA floodplain to historic conditions.
Plant woody riparian buffer to provide organic
matter and shade

Re-establish and enhance existing
jurisdictional wetlands

Provide large-woody debris in floodplain
wetlands and project buffers to historic
conditions.

e Re-establish and enhance existing

jurisdictional wetlands

e Cross-section measurement indicates a
stable channel with the appropriate
substrate

e Visual documentation of stable channels and
in-stream structures

e Attain Wetland Hydrology Success Criteria

e Attain Vegetation Success Criteria
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Table 3. Project Attribute Table

Project Name

Wits End Site

County

Union County, North Carolina

Project Area (acres)

71.7

Project Coordinates (latitude and longitude decimal degrees)

34.913353, -80.442090

Project Watershed Summary Information

Physiographic Province

Carolina Slate Belt

River Basin Yadkin
USGS Hydrologic Unit 8-digit 03040105
DWR Sub-basin 03-07-14
Project Drainage Area (acres) 700
Project Drainage Area Percentage of Impervious Area <2%

Land Use Classification

Managed Herbaceous Cover

Reach Summary Information

Parameters Wa;':aw uT1 uT2 uts | utsa | uma uTs
Pre-project length (feet) 3047 133 696 2371 734 818 161
Post-project (feet) 5386 188 1234 2602 792 1215 191
Valley confinement (Confined, moderately confined, 'v'w:c' “** confined | Confined | Confined | Confined | Confined | Confined
Drainage area (acres) 700 32 59 161 61 66 25
Perennial, Intermittent, Ephemeral Per Int Int Per/Int Int Int Int
NCDWR Water Quality Classification WS-V
Dominant Stream Classification (existing) Eg 4/5 Eg4 E6 G 4/5 G4 |Cg&D4/5 Eg4
Dominant Stream Classification (proposed) Ce3/4 Ce3/4 Ce3/4 Ce3/4 Ce 3/4 Ce 3/4 Ce 3/4
Dominant Evolutionary class (Simon) if applicable 1] 1] 1] /v /v V 11

Wetland Summary Information
Parameters Wetlands

Pre-project (acres)

25.4 acre drained & 6.38 acre degraded

Post-project (acres)

29.602 (Total)

Wetland Type (non-riparian, riparian)

Riparian

Mapped Soil Series

Cid channery silt loam and Goldston-Badin complex, and field verified Secrest-Cid complex Variant

Soil Hydric Status

Nonhydric and Nonhydric-Nonhydric

Regulatory Considerations

Parameters Applicable? Resolved? Supporting Docs?
Water of the United States - Section 404 Yes Yes Section 404 Permit
Water of the United States - Section 401 Yes Yes Section 401
Endangered Species Act Yes Yes CE Document
Historic Preservation Act Yes Yes CE Document
Coastal Zone Management Act (CZMA or CAMA) No N/A N/A
Essential Fisheries Habitat No N/A N/A




1.2  Project Success Criteria

Monitoring and success criteria for stream restoration should relate to project goals and objectives
identified from on-site NC SAM and NC WAM data collection. From a mitigation perspective, several 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 success criteria.
Table A summarizes Site success criteria.

Table A. Project Success Criteria

Streams

o All streams must maintain an Ordinary High-Water Mark (OHWM), per RGL 05-05.

e Continuous surface flow in each intermittent tributary should occur each year for at least 30 consecutive
days.

e Bank height ratio (BHR) cannot exceed 1.2 at any measured cross-section over the monitoring period.

e BHR at any measure riffle cross-section should not change by more than 10% from baseline condition during
any single monitoring year.

e The stream project shall remain stable, and all other performance standards shall be met through four
separate bankfull events, occurring in separate years, during the monitoring years 1-7.

Wetland Hydrology & Soils

e During average climatic conditions, saturation or inundation within the upper 12 inches of the soil surface
for 8 percent of the growing season*.

e Soil profile descriptions must meet one of the hydric soil indicators identified in the Field Indicators of
Hydric Soils in the United States, Version 8.2 (USDA 2018) in monitoring years 4 and 7.

Vegetation

e  Within planted portions of the Site, a minimum of 320 stems per acre must be present at year 3, a
minimum of 260 stems per acre must be present at year 5, and a minimum of 210 stems per acre must be
present at year 7.

e Trees must average 7 feet in height at year 5 and 10 feet at year 7.

e Planted and volunteer stems are counted, provided they are included in the approved planting list for the
Site; natural recruits not on the planting list may be considered by the IRT on a case-by-case basis.

e Any single species can only account for up to 50% of the required number of stems within any vegetation
plot.

* The growing season is defined as March 1 to November 14, with the March 1 start date to be confirmed by
documentation of soil temperature greater than 41°F at 12 inches below the surface and bud burst of two or more
different non-evergreen vascular plant species (Section 8.1, Mitigation Plan).

2 AS-BUILT CONDITION (BASELINE)

Site construction started on February 1, 2022, and ended with a final walkthrough on July 22, 2022. The
Site was planted between April 7, 2022 and January 23, 2023. As-built and MYO data collection occurred
in between June 2022 and February 2023.

In general, no significant issues arose during the construction of the Site. A sealed half-size set of record
drawings are provided in Appendix G, which includes the post-construction survey, alignments, structures,
and monitoring features. These include redlines for any significant field adjustments made during
construction that differ from the design plans. Where needed, adjustments were made during
construction based on field evaluations/landowner constraints. These modifications are detailed in Table
B.
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Table B. Deviations from Construction Plans

Location Deviation Explanation

Waxhaw Br sta. . . . Improvement of crossings for landowner
Bridge installed in place of culvert

29+58 to 29+70 use, hydraulics, and aquatic life passage
\;\ia;;h:(;/vglirs;ta' Forded ATV crossing not constructed Paths legally abandoned (Appendix F)

(L)lei sta. 0+02 to Forded ATV crossing not constructed Paths legally abandoned (Appendix F)

UT-2 sta. 5+70 Log cross vane location adjusted Moved upstream to be inside the easement
;J:’S(Z) sta. 7+70 to Forded ATV crossing not constructed Paths legally abandoned (Appendix F)

UT-2 sta. 12+35 Log cross vane not constructed Slope in field conditions did not require

structure

Stream channel was left in its existing
channel location. Drop structure was
installed, and all designed structures
within the reach were not constructed. Landowner request — See Section 2.1
One additional log cross vane was
installed near the downstream extent of
the reach (sta. 15+75).

UT-3 sta. 11+08 to
16+03

Additional activities that occurred at the Site included the following.

e Planting 58 acres of the Site with 75,769 stems between April 7, 2023 and January 23, 2023 —
planted species are included in Table 6A (Appendix B).

e Planting an additional 520 1-gallon containerized trees on July 28, 2022 along the old road access
near the Waxhaw Branch bridge crossing and along the southern easement boundary adjacent to
UT-3.

e Applying a permanent seed mix at 2 lbs per acre across the Site, with an additional seed mix
applied at 5 lbs per acre in marsh treatment areas, pools, and seeps. Species lists are included in
Tables 6B and 6C (Appendix B).

2.1 Project Modifications

Waxhaw Branch Crossing Modification:

Due to inflation and general supply/availability of the engineered Waxhaw Branch aluminum, wing-walled
box culvert, it became clear in late April 2022 that a modification of the crossing from an aluminum box
culvert to a spanned bridge would have to occur. RS worked with Sungate (engineer of record) and the
civil engineering firm CGM3 to design a bridge crossing to meet the Union County FEMA requirements.
Those requirements mandated that the bridge allow a 100-year storm event to pass without impounding
water and emergency vehicle access during such an event. In an abundance of caution, RS expanded the
bridge's capacity by adding four 36-inch and two 24-inch floodplain pipes to the crossing. This modification
occurred in a non-credit generating area outside the conservation easement.

Removal of ATV Paths/Crossings:
The layout of the Conservation Easement bisected portions of the original fee-simple property, and legally,
RS had to provide access to the isolated portion. As detailed in the Mitigation Plan, RS accomplished this
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by adding internal ATV crossings/trails. Between approval of the Mitigation Plan and completion of
construction, RS was able to sell the isolated portion of the parcel to the adjacent neighbor. As a result,
the internal ATV trails and crossings were no longer necessary, and RS did not construct the ATV
crossings/trails. RS worked with Blane Rice at the State Property Office to remove the trails/crossings from
the conservation easement. This effort was completed on July 22, 2022, by recording a Release and
Removal document at the Union County Register of Deeds (attached). Stream credit was added to the
footprint of the forded ATV crossings, where credit was initially removed: Waxhaw Branch — Restoration
at 1:1, UT 1 — Enhancement Level Il at 5:1, and UT 2 — Restoration at 1:1. Additionally, the footprint of the
ATV paths, which were removed from the wider buffer calculation, were added into a revised wider buffer
calculation Appendix F — Other Data.

Modification of UT 3:

The husband of the fee-simple landowner of UT 3, where the modification occurred, passed in 2021. The
modified area of UT 3 and the adjacent floodplain is a "sacred" place for her, with many memories of her
late husband. During construction, it became clear to RS that disturbing this area would cause her
significant and, in our opinion, unneeded stress and anxiety. To maintain positive, long-term relations with
her, RS decided to keep this portion of UT 3 in its current location. This portion of the UT 3 has bedrock
control, has an existing mature buffer on its right bank, and is laterally stable. RS tied the newly
constructed (restored) UT 3 into the existing bedrock. Credit within this area was converted from
Restoration at 1:1 to Enhancement Level Il at 5:1, and a revised wider buffer calculation was conducted
based on the as-built location of the stream, Appendix F — Other Data.

Image 1 & 2 — UT 3 Drop Structure into Enhancement 2 Reach & UT 3 Enhancement 2 Reach Bedrock

MY0 Monitoring Report (Project No. 100164) Page 7
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2.2

Site Planting Effort

Planting of the Site occurred in stages as construction was completed and as evaluations were made
regarding planted stem viability. Ample rain and cooler temperatures helped during the latter 2022
planting efforts. Before the May 2022 planting efforts, bare roots were kept in a refrigerated truck to
prevent budburst, and live stakes were kept submerged in water. However, after inspection in late 2022,
it was determined that an additional planting effort would help ensure Site vegetative success. Table C
details site planting efforts.

Table C. Wits End Planting Dates:

Type / Date

Planting Location

Notes

Bare root

Thursday, April 7,
2022

- UT-1, UT-2, Waxhaw Branch (within the old
pond bed down to the confluence with UT-3),
UT-4 to the Waxhaw Branch floodplain

Temperature Range: 60°F - 80°F
Week of Precipitation: +/- 1.46 inches

Tuesday, May 24,
2022

- UT-3, from its confluence of Waxhaw Branch
to where UT-3 enters the Site, and the origin
point of UT-3A

- Streamside and wetland areas along Waxhaw
Branch starting at the confluence of UT3 (the
forested portion of Waxhaw Branch) down to
Snyder Store Road (Site outfall)

Temperature Range: 62°F - 75°F

The previous night, the Site received +/-
0.64 inches of rain, and a light drizzle
occurred during the morning of May 24

Monday, January 23,
2023

- Sitewide

Temperature Range: 33°F - 54°F
Previous day rain: +/- 0.82 inches

1-gallon containerized

planting

- Waxhaw Branch — old road access and

Temperature Range: 77°F - 96°F

Thursday, July 28, construction area for Waxhaw Branch bridge.

2022 - UT-3 southern easement edge A trace amount of rainfall occurred on
- 520 1-gal. July 29

Live stakes

Monday, March 21,
2022

- Waxhaw Branch to the confluence with UT-2,
UT-1, UT-2, and UT-4 down to Waxhaw
Branch floodplain

Temperature Range: 38°F - 71°F
Week of Precipitation: +/- 0.85 inches

Thursday, April 7,
2022

- Marsh treatment areas, Waxhaw Branch from
UT-2 confluence down to UT-3 confluence

Temperature Range: 60°F — 80°F
Week of Precipitation: +/- 1.46 inches

Sunday, May 15,
2022

- UT-3/3A to its confluence with Waxhaw
Branch and down to Snyder Store Road (Site
outfall)

Planting occurred in the morning, with
temperatures ranging from 66°F to
82°F. +/- 0.25 inches of rain fell that
afternoon after planting

MY0 Monitoring Report (Project No. 100164)
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3

PROJECT MONITORING — METHODS

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. The monitoring schedule is summarized in Table D.

Table D. Monitoring Schedule

Wits End Stream and Wetland Mitigation Site

Union County, North Carolina

Resource Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
Streams X X X X X
Wetlands X X X X X X X
Vegetation X X X X X
Macroinvertebrates X X X
Visual Assessment X X X X X X X
Report Submittal X X X X X X X

3.1 Monitoring

The monitoring parameters are summarized in Table E.

Space purposefully left blank
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Table E. Monitoring Summary

Stream Parameters

Parameter

Method

Schedule/Frequency

Number/Extent

Data Collected/Reported

Stream Profile

Full longitudinal survey

As-built (unless otherwise
required)

All restored stream channels

Graphic and tabular data.

Stream Dimension

Cross-sections

Years1,2,3,5 and 7

Total of 28 cross-sections on
restored channels

Graphic and tabular data.

Channel Stability

Visual Assessments

Yearly

All restored stream channels

Areas of concern depicted on the plan view
figure with a written assessment and
photograph of the area included in the report

Additional Cross-sections

Yearly

Only if instability is documented
during monitoring

Graphic and tabular data.

Stream Hydrology

Continuous monitoring surface water
gauges and/or trail camera

Continuous recording through
the monitoring period

5 surface water gauges on UT 2,
3A,3,4,and 5

Surface water data for each monitoring period

Bankfull Events

Continuous monitoring surface water
gauges and/or trail camera

Continuous recording through
the monitoring period

3 crest gauges (pressure

transducers on Waxhaw Br up-and

downstream, and UT 3

Surface water data for each monitoring period

Visual/Physical Evidence

Continuous through the
monitoring period

Visual monitoring and

photographic evidence as needed

Visual evidence, photo documentation, and/or
rain data.

Benthic
Macroinvertebrates

“Qual 4” method described in Standard
Operating Procedures for Collection and
Analysis of Benthic Macroinvertebrates,

Pre-construction, Years 3, 5,
and 7 during the “index
period” referenced in Small
Streams Biocriteria

2 stations (on Waxhaw Br
upstream and UT 3 downstream);
however, the exact locations will

be determined at the time pre-

Results will be presented on a site-by-site basis.
They will include a list of taxa collected, an
enumeration of Ephemeroptera, Plecoptera,
Tricopetera taxa, and Biotic Index values. *

Version 5.0 (NCDWR 2016) Development (NCDWQ 2009) | construction benthics are collected
Wetland Parameters
Parameter Method Schedule/Frequency Number/Extent Data Collected/Reported
Years1,2,3,4,5,6,and 7 Soil temperature and bud burst of two woody
throg.ghout th(.e year, witfl:he 27 gauges spread throughout speci.es at the Peginning of each moni.tc.>ring
Groundwater gauges modified growing season** as period to verify the start of the modified
Wetland restored wetlands . .
growing season, groundwater and rain data for

Restoration

defined in the approved Site
mitigation plan

each monitoring period

Soil profile descriptions

As-built and Years 3, 5, and 7

27 soil profile descriptions, one at
each groundwater gauge

Soil profile descriptions completed to assess the
development of hydric soil morphologic features

Vegetation Parameters

Parameter Method Schedule/Frequency Number/Extent Data Collected/Reported
P t tati lots 0.0247 . . Species, height, planted vs. volunteer,
Vegetation ermanent vegetation plo S. . As-built, Years 1, 2, 3,5,and 7 37 plots spread across the Site pecies, heght, planted vs. volunteer
A acres (100 square meters) in size stems/acre
establishment and 1= o rand ion plots, 0.0247 12 pl domly selected each
vigor nnual random vegetation p o.ts, . As-built, Years 1,2, 3,5, and 7 plots randomly selected eac Species and height
acres (100 square meters) in size year

* Benthic Macroinvertebrate sampling data will not be tied to success criteria; however, the data may be used to observe positive gains to in-stream habitat.
** The growing season is defined as March 1 to November 14, with the March 1 start date to be confirmed by documentation of soil temperature greater than 41°F at 12 inches

below the surface and bud burst of two or more different non-evergreen vascular plant species (Section 8.1, Mitigation Plan).
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4 MONITORING YEAR 0 — DATA ASSESSMENT

Annual monitoring and site visits were conducted between June 2022 and February 2023 to assess the
condition of the project. Stream, wetland, and vegetation criteria for the Site follow the approved success
criteria presented in the Mitigation Plan and summarized in Section 1.2; monitoring methods are detailed
in Section 3.0.

4.1 Stream Assessment

Morphological surveys for MYO were conducted on June 2, 2022. All streams within the Site are stable
and functioning as designed. Refer to Appendix A for the Visual Stream Morphology Stability Assessment
Table and Stream Photographs. Refer to Appendix C for Stream Geomorphology Data. No stream areas of
concern were identified during MYO.

4.2 Hydrology Assessment
28 groundwater monitoring gauges were installed throughout the Site’s wetlands. Hydrologic data will be
collected and reported during MY1 (2023).

4.3 Vegetative Assessment

The MYO0 vegetative survey was completed in February 2023. Vegetation monitoring resulted in a sitewide
stem density average of 426 planted stems per acre permanent plot average (413 stems per acre/sitewide
average), above the interim requirement of 320 stems per acre required at MY3. Additionally, 31 of the
37 fixed vegetation plots and 7 of the 12 temporary plots met the interim success criteria. Please refer to
Appendix A for Vegetation Plot Photographs, the Vegetation Condition Assessment Table, and Appendix
B for Vegetation Plot Data.

4.4 Monitoring Year 0 Summary

Overall, the Site looks good, is performing as intended, and is on track to meet success criteria. Site
vegetation is trending toward exceeding the MY3 interim requirement of 320 planted stems per acre, and
all streams within the Site are stable and are meeting project goals.

Final MYO Monitoring Report (Project No. 100164) Page 11
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Appendix A: Visual Assessment Data

Figure 1. Current Conditions Plan View

Tables 4A-H. Stream Visual Stability Assessment
Table 5. Visual Vegetation Assessment
Vegetation Plot Photographs

Site Photo Log
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Table 4A. Visual Stream Stability Assessment

Reach Waxhaw Branch
Assessed Stream Length 5386 Survey Date: June 22, 2022
Assessed Bank Length 10772
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Catef_;ory Metric Intended in As-built Footage Intended
Surface S B Bank lacki tati Iting simply f th
Bank urface Scour/Bare |Bank lacking vegetative cover resulting simply from poor grow 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
)
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 26 26 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 26 26 100%

document)




Table 4B. Visual Stream Stability Assessment

Reach uT1
Assessed Stream Length 188 Survey Date: June 22, 2022
Assessed Bank Length 376
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
1)
Totals 0 100%
Grade control structures exhibiting maintenance of grade across the
Structure Grade Control sill 1 1 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 1 1 100%

document)




Table 4C. Visual Stream Stability Assessment

Reach uT 2
Assessed Stream Length 1234 Survey Date: June 22, 2022
Assessed Bank Length 2468
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
o)
Totals 0 100%
Grade control structures exhibiting maintenance of grade across the
Structure Grade Control Sill 8 8 12 12 100%
Bank erosion within the structures extent of influence does not_
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 12 12 100%

document)




Table 4D. Visual Stream Stability Assessment

Reach UT 3 Lower
Assessed Stream Length 1442 Survey Date: June 22, 2022
Assessed Bank Length 2884
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
o)
Totals 0 100%
Grade control structures exhibiting maintenance of grade across the
Structure Grade Control Sill 8 8 11 11 100%
Bank erosion within the structures extent of influence does not_
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 11 11 100%

document)




Table 4E. Visual Stream Stability Assessment

Reach UT 3 Upper
Assessed Stream Length 1160 Survey Date: June 22, 2022
Assessed Bank Length 2320
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
o)
Totals 0 100%
Structure Grade Control glrlade control structures exhibiting maintenance of grade across the 7 7 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 7 7 100%

document)




Table 4F. Visual Stream Stability Assessment

Reach UT 3A
Assessed Stream Length 792 Survey Date: June 22, 2022
Assessed Bank Length 1584
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
0 100%
Totals ’
Grade control structures exhibiting maintenance of grade across the
Structure Grade Control sill 9 9 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 9 9 100%

document)




Table 4G. Visual Stream Stability Assessment

Reach uT4
Assessed Stream Length 1215 Survey Date: June 22, 2022
Assessed Bank Length 2430
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Category Metric Intended in As-built Footage Intended
Bank Surface Scour/Bare |Bank lacking vegetative cover resulting simply from poor growth 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
o)
Totals 0 100%
Grade control structures exhibiting maintenance of grade across the
Structure Grade Control Sill 8 8 8 8 100%
Bank erosion within the structures extent of influence does not
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 8 8 100%

document)




Table 4H. Visual Stream Stability Assessment

Reach UT5
Assessed Stream Length 191 Survey Date: June 22, 2022
Assessed Bank Length 382
Number
Stable, Amount of % Stable,
Performing as | Total Number Unstable Performing as
Major Channel Catef_;ory Metric Intended in As-built Footage Intended
Surface S B Bank lacki tati Iting simply f th
Bank urface Scour/Bare |Bank lacking vegetative cover resulting simply from poor grow 0 100%
Bank and/or surface scour
Bank toe eroding to the extent that bank failure appears likely. Does
Toe Erosion NOT include undercuts that are modest, appear sustainable and are 0 100%
providing habitat.
Bank Failure Fluvial and geotechnical - rotational, slumping, calving, or collapse 0 100%
o)
Totals 0 100%
Grade control structures exhibiting maintenance of grade across the
Structure Grade Control Sill 8 8 0 0 100%
Bank erosion within the structures extent of influence does not.
Bank Protection exceed 15%. (See guidance for this table in DMS monitoring guidance 0 0 100%

document)




Visual Vegetation Assessment

Planted acreage 58
Mapping Combined % of Planted
Vegetation Category Definitions Threshold Acreage Acreage
JBare Areas Very limited cover of both woody and herbaceous material. 0.10 acres 0.00 0.0%
JLow Stem Density Areas Woody stem densities clearly below target levels based on current MY stem count criteria. 0.10acres 0.00 0.0%
Total 0.00 0.0%
Areas of Poor Growth Rates Planted areas where average height is not meeting current MY Performance Standard. 0.10 acres 0.00 0.0%
Cumulative Total 0.00 0.0%
Easement Acreage 71.7
Mapping Combined % of Easement
Vegetation Category Definitions Threshold Acreage Acreage
Invasives may occur outside of planted areas and within the easement and will therefore be calculated
against the total easement acreage- Include species with the potential to directly outcompete native,
JInvasive Areas of Concern & . & P . P . v . P . 0.10 acres 0.00 0.0%
young, woody stems in the short-term or community structure for existing communities. Species
included in summation above should be identified in report summary.
Encroachment may be point, line, or polygon. Encroachment to be mapped consists of any violation of|
restrictions specified in the conservation easement. Common encroachments are mowing, cattle access,
JEasement Encroachment Areas none 0 Encroachments noted

vehicular access. Encroachment has no threshold value as will need to be addressed regardless of impact
area.




Wits End Stream and Wetland Mitigation Site
MYO0 (2022) Vegetation Monitoring Photographs (taken February 6-10, 2023)

Plot 1 Plot 2
Plot 3 Plot 4
Plot 5 Plot 6
Plot 7 Plot 8
Wits End Stream and Wetland Mitigation Site Appendix A: Visual Assessment Data

MYO Monitoring Report — September 2022



Wits End Stream and Wetland Mitigation Site
MYO0 (2022) Vegetation Monitoring Photographs (taken February 6-10, 2023)

Plot 9 Plot 10
Plot 11 Plot 12
Plot 13 Plot 14
Plot 15 Plot 16
Wits End Stream and Wetland Mitigation Site Appendix A: Visual Assessment Data

MYO Monitoring Report — September 2022



Wits End Stream and Wetland Mitigation Site
MYO0 (2022) Vegetation Monitoring Photographs (taken February 6-10, 2023)

Plot 17 Plot 18
Plot 19 Plot 20
Plot 21 Plot 22
Plot 23 Plot 24
Wits End Stream and Wetland Mitigation Site Appendix A: Visual Assessment Data

MYO Monitoring Report — September 2022



Wits End Stream and Wetland Mitigation Site
MYO0 (2022) Vegetation Monitoring Photographs (taken February 6-10, 2023)

Plot 25 Plot 26
Plot 27 Plot 28
Plot 29 Plot 30
Plot 31 Plot 32
Wits End Stream and Wetland Mitigation Site Appendix A: Visual Assessment Data

MYO Monitoring Report — September 2022



Wits End Stream and Wetland Mitigation Site

MYO0 (2022) Vegetation Monitoring Photographs (taken February 6-10, 2023)

Plot 33

Plot 35

Plot 37

Plot 34

Plot 36

Wits End Stream and Wetland Mitigation Site

MYO Monitoring Report — September 2022

Appendix A: Visual Assessment Data



Wits End Stream and Wetland Mitigation Site
Photo Log

Bridge Crossing on Waxhaw Branch, taken July 15, 2022

Forded Crossing UT 2, taken May 13, 2022

Wits End Stream and Wetland Mitigation Site Appendix A: Photo Log
MYO Monitoring Report — September 2022




Wits End Stream and Wetland Mitigation Site
Photo Log (continued)

Old Road Removed, New Road Build, taken July 22, 2022

Site Outfall and Drop Structure, taken July 15, 2022

Wits End Stream and Wetland Mitigation Site Appendix A: Photo Log
MYO Monitoring Report — September 2022




Wits End Stream and Wetland Mitigation Site

Photo Log (continued)

UT 4, taken March 2, 2022

UT4 and 5 Confluence, taken July 15, 2022

Wits End Stream and Wetland Mitigation Site
MYO Monitoring Report — September 2022

Appendix A: Photo Log




Wits End Stream and Wetland Mitigation Site

Photo Log (continued)

Upper UT 3, taken May 13, 2022

UT 3, taken July 15, 2022

Wits End Stream and Wetland Mitigation Site
MYO Monitoring Report — September 2022

Appendix A: Photo Log




Wits End Stream and Wetland Mitigation Site
Photo Log (continued)

Waxhaw Branch in Old Pond Bed, taken July 15, 2022

Lower Waxhaw Branch, taken May 13, 2022

Wits End Stream and Wetland Mitigation Site Appendix A: Photo Log
MYO Monitoring Report — September 2022




Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Live stake planting, Waxhaw Branch, 04/07/2022

Live stake planting, UT2 Marsh Treatment Area, 04/07/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Live stake planting & bare root planting, UT 2, 04/07/2022

Live stake planting, Waxhaw Branch ephemeral draws/wetlands, 04/07/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Bare root planting, old pond bed, 04/07/2022

Live stake planting, UT3, 05/14/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Live stake planting, UT3, 05/14/2022

Bare root planting, UT3 / 3A, 05/24/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Bare root planting, Waxhaw Branch, 05/24/2022

Bare root planting, Waxhaw Branch & UT 3 confluence, 05/24/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

1-gallon containerized planting, Waxhaw Branch, old access road/bridge construction area,
07/28/2022

1-gallon containerized planting, Waxhaw Branch, old access road/bridge construction area,
07/28/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

1-gallon containerized planting, Waxhaw Branch, old access road/bridge construction area,
07/28/2022

1-gallon containerized planting, UT3, right bank easement edge, 07/28/2022



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Plot 2

Plot 6



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Plot 17

Plot 35



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Vegetation transect 2

Vegetation transect 11



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Stream cross-section 1, Waxhaw Branch

Stream cross-section 5, Waxhaw Branch



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Stream cross-section 9, Waxhaw Branch

Stream cross-section 11, UT4



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Stream cross-section 15, UT5

Stream cross-section 20, UT3



Wits End Mitigation Site: Task 5 — Planting & Monitoring Devices
DMS Contract #:7968; DMS Project ID: 100164; IFB 16-032819, RFQ 16-032819-YDO5

Ground water gauge 12

Ground water gauge 5



Appendix B: Vegetation Data

Table 6A. Planted Woody Vegetation

Table 6B. Permanent Seed Mix — Sitewide

Table 6C. Permanent Seed Mix — Marsh Treatments, Pools, Seeps
Table 7. Vegetation Plot Counts and Densities

Table 8. Vegetation Plot Data Table from Vegetation Data Entry Tool
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Table 6A. Planted Woody Vegetation
Wits End Stream and Wetland Mitigation Site

Bare-Root Planting

Species Total Percent
Acres 58 %
American Elm (Ulmus americana) 3,000 4.0
American Holly (/lex opaca) 2,220 2.9
Birch River (Betula nigra) 6,300 8.3
Black Gum (Nyssa sylvatica) 5,049 6.7
Hackberry (Celtis occidentalis) 2,900 3.8
Hickory Mockernut (Carya tomentosa) 1,500 2.0
Hickory Shagbark (Carya ovata) 3,500 4.6
Oak Red (Quercus rubra) 4,000 5.3
Oak Swamp Chestnut (Quercus michauxii) 1,700 2.2
Oak Water (Quercus nigra) 12,200 16.1
Oak White (Quercus alba) 4,850 6.4
Oak Willow (Quercus phellos) 1,400 1.8
Persimmon (Diospyros virginiana) 4,250 5.6
Red Bud (Cercis canadensis) 1,900 2.5
Silky Dogwood (Cornus amomum) 7,550 10.0
Sycamore (Platanus occidentalis) 7,900 10.4
Tulip Poplar (Liriodendron tulipifera) 5,050 6.7
Tupelo Gum (Nyssa aquatica) 500 0.7

TOTALS 75,769 100

Average Stems/Acre 1306
1-Gallon Containerized Planting

Species Total Percent
Acres 1.5 %
American Elm (Ulmus americana) 40 7.7
Birch River (Betula nigra) 40 7.7
Black Gum (Nyssa sylvatica) 70 13.5
Oak Red (Quercus rubra) 60 11.5
Oak Water (Quercus nigra) 90 17.3
Oak White (Quercus alba) 90 17.3
Red Bud (Cercis canadensis) 60 11.5
Sycamore (Platanus occidentalis) 30 5.8
Tulip Poplar (Liriodendron tulipifera) 40 7.7

TOTALS 520 100

Average Stems/Acre 347
Final MYO Monitoring Report (Project No. 100164) Appendices
Wits End Stream and Wetland Mitigation Site Restoration Systems, LLC

Union County, North Carolina April 2023



Table 6B. Permanent Seed Mix - Sitewide
Wits End Stream and Wetland Mitigation Site

Species* % Species* %
Common Yarrow (Achillea millefolium) 0.98 | Boneset (Eupatorium perfoliatum) 0.25
Redtop (Agrostis gigantea) 14.98 | Perennial Gaillardia (Blanketflower) (Gaillardia perennial) | 0.49
Winter Bentgrass (Agrostis hyemalis) 4.90 | Narrowleaf Sunflower (Helianthus angustifolius) 0.50
Autumn Bentgrass (Agrostis perennans) 4.97 | Oxeye Sunflower (Heliopsis helianthoides) 0.50
Creeping Bentgrass (Agrostis stolonifera) 4.98 | Crimsoneyed Rosemallow (Hibiscus moscheutos) 0.50
Blue False Indigo (Baptisia australis) 2.00 | Path Rush (Juncus tenuis) 0.45
Fox Sedge (Carex vulpinoidea) 0.94 | Roundhead Lespedeza (Lespedeza capitata) 0.50
Partridge Pea (Chamaecrista fasciculata) 1.00 | Marsh Blazing Star (Liatris spicata) 0.49
Sensitive Pea (Chamaecrista nictitans) 1.00 | Wild Bergamot (Monarda fistulosa) 0.50
Oxeye Daisy (Leucanthemum vulgare) 4.98 | Beaked Panicgrass (Panicum anceps) 0.46
Shasta Daisy (Leucanthemum superbum) 2.99 | Deertongue, Tioga (Dichanthelium clandestinum) 495
Lanceleaf Coreopsis (Coreopsis lanceolata) 3.96 | Tall White Beardtongue (Penstemon digitalis) 0.99
Plains Coreopsis (Coreopsis tinctoria) 3.95 | Clasping Coneflower (Dracopis amplexicaulis) 1.00
Cosmos (Cosmos bipinnatus) 1.00 | Blackeyed Susan (Rudbeckia hirta) 2.99
Rocket Larkspur (Consolida ajacis) 1.99 | Wild Senna (Senna hebecarpa) 0.50
Showy Ticktrefoil (Desmodium canadense) 0.98 | Purpletop (Tridens flavus) 16.76
Purple Coneflower (Echinacea purpurea) 4.75 | Blue Vervain (Verbena hastata) 1.00
Virginia Wildrye (Elymus virginicus) 4.06

Total = 100%

* This seed mix was applied at 2 Ibs per acre sitewide.

Table 6C. Permanent Seed Mix — Marsh Treatments, Pools, Seeps
Wits End Stream and Wetland Mitigation Site

Species* % Species* %
Switchgrass (Panicum rigidulum) 36 Virginia Wildrye (Elymus virginicus) 6
Bearded Beggarticks (Bidens aristosa) 20 Soft Rush (Juncus effusus) 5
Narrowleaf Sunflower (Helianthus angustifolius) 18 Common Hop Sedge (Carex lupulina) 5
Greenwhite sedge (Carex albolutescens) 8 Fox Sedge (Carex vulpinoidea) 2

Total = 100%

* This seed mix was applied at 5 Ibs per acre in marsh treatment areas, pools, and seeps.

Final MYO Monitoring Report (Project No. 100164)

Wits End Stream and Wetland Mitigation Site
Union County, North Carolina
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Table 7. Planted Vegetation Totals

Wits End Stream and Wetland Mitigation Site

Plot # Planted Stems/Acre Success Criteria Met?
1 405 Yes
2 324 Yes
3 405 Yes
4 486 Yes
5 283 No
6 486 Yes
7 729 Yes
8 445 Yes
9 526 Yes
10 607 Yes
11 405 Yes
12 324 Yes
13 486 Yes
14 810 Yes
15 405 Yes
16 283 No
17 526 Yes
18 607 Yes
19 526 Yes
20 364 Yes
21 688 Yes
22 405 Yes
23 648 Yes
24 324 Yes
25 324 Yes
26 324 Yes
27 364 Yes
28 405 Yes
29 283 No
30 324 Yes
31 405 Yes
32 486 Yes
33 283 No
34 162 No
35 445 Yes
36 40 No
37 405 Yes

Final MYO Monitoring Report (Project No. 100164)
Wits End Stream and Wetland Mitigation Site
Union County, North Carolina
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Table 7. Planted Vegetation Totals (Continued)
Wits End Stream and Wetland Mitigation Site

Plot # Planted Stems/Acre Success Criteria Met?
T-1 162 No
T-2 1417 Yes
T-3 486 Yes
T-4 364 Yes
T-5 364 Yes
T-6 81 No
T-7 364 Yes
T-8 405 Yes
T-9 405 Yes

T-10 202 No

T-11 81 No

T-12 162 No

Average Planted Stems/Acre 413 Yes

Final MYO Monitoring Report (Project No. 100164)
Wits End Stream and Wetland Mitigation Site
Union County, North Carolina
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Table 8. Vegetation Plot Data Table from Vegetation Data Entry Tool

Planted Acreage 58
Date of Initial Plant 2023-01-23
Date(s) of Supplemental Plant(s) NA
Date(s) Mowing NA
Date of Current Survey 2023-02-10
Plot size (ACRES) 0.0247
L Tree/S| Indicator Veg Plot 1 F Veg Plot 2 F Veg Plot3 F Veg Plot 4 F Veg Plot 5 F Veg Plot 6 F Veg Plot 7 F Veg Plot 8 F Veg Plot9 F
Scientific Name Common Name
hrub Status Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total
Betula nigra river birch Tree FACW 4 4 1 1 1 1 3 3 4 4 2 2
Carya ovata shagbark hickory Tree FACU
Celtis occidentalis common hackberry Tree FACU
Cercis canadensis eastern redbud Tree FACU
Cornus amomum silky dogwood Shrub FACW 1 1 1 1 1 1 2 2 3 3 2 2
Diospyros virginiana common persimmon Tree FAC 1 1 1 1 1 1 1 1
Species Liriodendron tulipifera tuliptree Tree FACU 1 1 2 2 1 1
Included in Nyssa sylvatica blackgum Tree FAC 1 1 1 1
Approved Platanus occidentalis American sycamore Tree FACW 7 3 4 7 1 1 1 1 2 2 3 3
Mitigation Plan Quercus alba white oak Tree FACU 2 2
Quercus michauxii swamp chestnut oak Tree FACW
Quercus nigra water oak Tree FAC 2 2 1 1 1 1 10 10 3 3
Quercus phellos willow oak Tree FAC 2 2 1 1 4 4 1 1 1 1 1 1
Quercus rubra northern red oak Tree FACU 1 1 2 2
Quercus sp. 2 2 1 1 1 1
Ulmus americana American elm Tree FACW 1 1
Sum Performance Standard 10 10 3 10 7 10 10 13 12 12 19 19 11 11 13 13

Current Year Stem Count

Stems/Acre

Mitigation Plan

Species Count

Performance
Standard

Dominant Species Composition (%)

Average Plot Height (ft.)

% Invasives

Current Year Stem Count

Post Mitigation

Stems/Acre

Plan

Species Count

Performance

Dominant Species Composition (%)

Standard

Average Plot Height (ft.)

% Invasives

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a

mitigation plan addendum (regular font), and species that are not approved (italicized).

3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes data from mitigation plan approved, post mitigation plan approved, and proposed stems.




Table 8. Vegetation Plot Data Table from Vegetation Data Entry Tool (continued)

Planted Acreage 58
Date of Initial Plant 2023-01-23
Date(s) of Supplemental Plant(s) NA
Date(s) Mowing NA
Date of Current Survey 2023-02-10
Plot size (ACRES) 0.0247
N Tree/S| Indicator Veg Plot 10 F Veg Plot 11 F Veg Plot 12 F Veg Plot 13 F Veg Plot 14 F Veg Plot 15 F Veg Plot 16 F Veg Plot 17 F Veg Plot 18 F
Scientific Name Common Name
hrub Status Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total
Betula nigra river birch Tree FACW 1 1 1 1 2 2 2 2 2 2 2 2 5 5
Carya ovata shagbark hickory Tree FACU
Celtis occidentalis common hackberry Tree FACU
Cercis canadensis eastern redbud Tree FACU 2 2
Cornus amomum silky dogwood Shrub FACW 7 7 2 2 1 1 3 3 1 1 2 2
Diospyros virginiana common persimmon Tree FAC
Species Liriodendron tulipifera tuliptree Tree FACU 3 3
Included in Nyssa sylvatica blackgum Tree FAC 1 1 10 10
Approved Platanus occidentalis American sycamore Tree FACW 3 3 9 9
Mitigation Plan Quercus alba white oak Tree FACU
Quercus michauxii swamp chestnut oak Tree FACW 1 1 2 2 1 1 1 1 1 1
Quercus nigra water oak Tree FAC 2 2 1 1 3 3 2 2 1 1 2 2 1 1
Quercus phellos willow oak Tree FAC 3 3 1 1 1 1 1 1 1 1 1 1 1 1
Quercus rubra northern red oak Tree FACU 4 4 3 3
Quercus sp. 1 1 1 1 1 1 2 2 2 2
Ulmus americana American elm Tree FACW 1 1 3 3 2 2 1 1
Sum Performance Standard 15 15 10 10 12 12 20 20 10 10 7 7 15 15 17 17

Current Year Stem Count

Stems/Acre

Mitigation Plan

Species Count

Performance
Standard

Dominant Species Composition (%)

Average Plot Height (ft.)

% Invasives

Current Year Stem Count

Post Mitigation

Stems/Acre

Plan

Species Count

Performance

Dominant Species Composition (%)

Standard

Average Plot Height (ft.)

% Invasives

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a

mitigation plan addendum (regular font), and species that are not approved (italicized).

3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes data from mitigation plan approved, post mitigation plan approved, and proposed stems.




Table 8. Vegetation Plot Data Table from Vegetation Data Entry Tool (continued)

Planted Acreage 58
Date of Initial Plant 2023-01-23
Date(s) of Supplemental Plant(s) NA
Date(s) Mowing NA
Date of Current Survey 2023-02-10
Plot size (ACRES) 0.0247
o Tree/S| Indicator Veg Plot 19 F Veg Plot 20 F Veg Plot 21 F Veg Plot 22 F Veg Plot 23 F Veg Plot 24 F Veg Plot 25 F Veg Plot 26 F Veg Plot 27 F
Scientific Name Common Name
hrub Status Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total
Betula nigra river birch Tree FACW 1 1 1 1 7 7 9 9 5 5 1 1 2 2
Carya ovata shagbark hickory Tree FACU 1 1 1 1 2 2
Celtis occidentalis common hackberry Tree FACU 1 1
Cercis canadensis eastern redbud Tree FACU
Cornus amomum silky dogwood Shrub FACW 4 4 2 2 3 3 1 1
Diospyros virginiana common persimmon Tree FAC 1 1 1 1
Species Liriodendron tulipifera tuliptree Tree FACU 2 2 1 1
Included in Nyssa sylvatica blackgum Tree FAC 4 4 2 2 3 3
Approved Platanus occidentalis American sycamore Tree FACW
Mitigation Plan Quercus alba white oak Tree FACU 6 6 2 2
Quercus michauxii swamp chestnut oak Tree FACW 2 2 1 1 1 1 1 1
Quercus nigra water oak Tree FAC 2 2 2 2 1 1 3 3 4 4
Quercus phellos willow oak Tree FAC 3 3
Quercus rubra northern red oak Tree FACU 1 1 1 1
Quercus sp. 2 2 1 1
Ulmus americana American elm Tree FACW
Sum Performance Standard 13 13 9 9 17 17 10 10 17 17 8 8 9 9 8 8 9 9

Current Year Stem Count

Stems/Acre

Mitigation Plan

Species Count

Performance
Standard

Dominant Species Composition (%)

Average Plot Height (ft.)

% Invasives

Current Year Stem Count

Post Mitigation

Stems/Acre

Plan

Species Count

Performance

Dominant Species Composition (%)

Standard

Average Plot Height (ft.)

% Invasives

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a

mitigation plan addendum (regular font), and species that are not approved (italicized).

3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes data from mitigation plan approved, post mitigation plan approved, and proposed stems.




Table 8. Vegetation Plot Data Table from Vegetation Data Entry Tool (continued)

Planted Acreage 58
Date of Initial Plant 2023-01-23
Date(s) of Supplemental Plant(s) NA
Date(s) Mowing NA
Date of Current Survey 2023-02-10
Plot size (ACRES) 0.0247
o Tree/S| Indicator Veg Plot 28 F Veg Plot 29 F Veg Plot 30 F Veg Plot 31 F Veg Plot 32 F Veg Plot 33 F Veg Plot 34 F Veg Plot 35 F Veg Plot 36 F
Scientific Name Common Name
hrub Status Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total Planted Total
Betula nigra river birch Tree FACW 1 1 1 1 1 1 1 1 1 1 2 2
Carya ovata shagbark hickory Tree FACU 4 4 1 1 1 1 1 1 1 1
Celtis occidentalis common hackberry Tree FACU 1 1
Cercis canadensis eastern redbud Tree FACU
Cornus amomum silky dogwood Shrub FACW 4 4 1 1 1 1 3 3 1 1 2 2
Diospyros virginiana common persimmon Tree FAC
Species Liriodendron tulipifera tuliptree Tree FACU 2 2
Included in Nyssa sylvatica blackgum Tree FAC 2 2
Approved Platanus occidentalis American sycamore Tree FACW 1 1
Mitigation Plan Quercus alba white oak Tree FACU 1 1 2 2 1 1 2 2 1 1 1 1 2 2
Quercus michauxii swamp chestnut oak Tree FACW
Quercus nigra water oak Tree FAC 1 1 2 2 5 5 2 2 8 8 1 1
Quercus phellos willow oak Tree FAC 1 1
Quercus rubra northern red oak Tree FACU 3 3 3 3 1 1
Quercus sp.
Ulmus americana American elm Tree FACW 3 3
Sum Performance Standard 10 10 7 7 8 8 10 10 12 12 10 10 5 5 11 11 2 2

Current Year Stem Count

Stems/Acre

Mitigation Plan

Species Count

Performance
Standard

Dominant Species Composition (%)

Average Plot Height (ft.)

% Invasives

Current Year Stem Count

Post Mitigation

Stems/Acre

Plan

Species Count

Performance

Dominant Species Composition (%)

Standard

Average Plot Height (ft.)

% Invasives

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.
2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a

mitigation plan addendum (regular font), and species that are not approved (italicized).

3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes data from mitigation plan approved, post mitigation plan approved, and proposed stems.




Table 8. Vegetation Plot Data Table from Vegetation Data Entry Tool (continued)

Planted Acreage 58
Date of Initial Plant 2023-01-23
Date(s) of Supplemental Plant(s) NA
Date(s) Mowing NA
Date of Current Survey 2023-02-10
Plot size (ACRES) 0.0247
N Tree/S| Indicator Veg Plot 37 F VegPlot 1R | VegPlot2R | VegPlot3R | VegPlot4R | VegPlot5R | VegPlot6R | VegPlot7R | VegPlot8R | VegPlot9R | VegPlot 10R | Veg Plot 11 R | Veg Plot 12 R
Scientific Name Common Name
hrub Status Planted Total Total Total Total Total Total Total Total Total Total Total Total Total
Betula nigra river birch Tree FACW 1 1 3 4 3 2 1 1
Carya ovata shagbark hickory Tree FACU 1 9
Celtis occidentalis common hackberry Tree FACU 1 1 1
Cercis canadensis eastern redbud Tree FACU
Cornus amomum silky dogwood Shrub FACW 1 17 2 2 3 2 1 1
Diospyros virginiana common persimmon Tree FAC 4 4 1 2
Species Liriodendron tulipifera tuliptree Tree FACU
Included in Nyssa sylvatica blackgum Tree FAC 2 3 1
Approved Platanus occidentalis American sycamore Tree FACW 1 3 1 4 4
Mitigation Plan Quercus alba white oak Tree FACU 2 1
Quercus michauxii swamp chestnut oak Tree FACW 1 1
Quercus nigra water oak Tree FAC 4 4 2 9 2 3 1 1
Quercus phellos willow oak Tree FAC 3 1 2
Quercus rubra northern red oak Tree FACU 1 1 1 1
Quercus sp. 1 1 1
Ulmus americana American elm Tree FACW 1 1
Sum Performance Standard 10 10 4 35 12 9 9 2 9 13 10 6 2 4
Current Year Stem Count
Stems/Acre
Mitigation Plan Species Count
performance Dominant Species Composition (%)
Standard
Average Plot Height (ft.)
% Invasives
Current Year Stem Count
Post Mitigation Stems/Acre
Plan Species Count
Performance Dominant Species Composition (%)
Standard Average Plot Height (ft.)
% Invasives

1). Bolded species are proposed for the current monitoring year, italicized species are not approved, and a regular font indicates that the species has been approved.

2). The "Species Included in Approved Mitigation Plan" section contains only those species that were included in the original approved mitigation plan. The "Post Mitigation Plan Species" section includes species that are being proposed through a mitigation plan addendum for the current monitoring year (bolded) , species that have been approved in prior monitoring years through a
mitigation plan addendum (regular font), and species that are not approved (italicized).

3). The "Mitigation Plan Performance Standard" section is derived only from stems included in the original mitigation plan, whereas the "Post Mitigation Plan Performance Standard" includes data from mitigation plan approved, post mitigation plan approved, and proposed stems.



Appendix C: Stream Geomorphology Data

Cross-Sections with Annual Overlays

Longitudinal Profile

Table 9A-I. Baseline Stream Data Summary Tables

Table 10A-F. Cross-Section Morphology Monitoring Summary

Final MYO Monitoring Report (Project No. 100164) Appendices
Wits End Stream and Wetland Mitigation Site Restoration Systems, LLC
Union County, North Carolina April 2023



Site

Wits End Site

Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -1
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 573.0 Bankfull Elevation: 572.78
2.9 573.0 Bank Hieght Ratio: 1.00
8.9 573.0 Thalweg Elevation: 571.33
12.8 572.9 LTOB Elevation: 572.78
13.7 572.6 LTOB Max Depth: 1.45
14.5 572.2 LTOB Cross Sectional Area: 19.0
15.0 572.1
16.0 572.0
16.7 571.8
175 571.6
18.4 571.4
19.5 571.4
21.1 571.3 |Stream Type | E/C |
22.6 571.4
24.0 571.3
26.1 571.3 Wits End, Waxhaw Br, XS - 1, Riffle
27.5 571.6
28.4 571.8
29.2 572.0
30.0 572.3
30.7 572.66
31.2 572.8
34.8 572.9 =
38.5 572.9 L
41.8 573.1 S 5721
455 572.9 ©
>
L
el MY -00 6/2/22
571.0 1 1 1 1

10

20 30 40
Station (feet)

50




Site

Wits End Site

Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -2
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 573.4 Bankfull Elevation: 572.99
4.6 573.4 Bank Hieght Ratio: 1.00
9.8 573.2 Thalweg Elevation: 570.29
12.8 573.1 LTOB Elevation: 572.99
14.6 572.8 LTOB Max Depth: 2.70
15.6 572.3 LTOB Cross Sectional Area: 32.2
17.1 571.5
17.9 571.0
19.6 570.7
20.8 570.4
22.5 570.3
23.4 570.5
24.7 570.7 |Stream Type E/C
25.8 571.0
27.0 571.2
28.5 5715 Wits End, Waxhaw Br, XS - 2, Pool
29.9 571.7
31.1 572.1 574.3
33.3 572.5
35.4 573.0
38.7 572.89
42.2 573.0 573.2
459 572.9 =
kS
S 5721
©
>
L
57 1 . 0 ------- Bankfull
el MY -00 6/2/22
569.8 : :
0 10 20
Station (feet)

50




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -3
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 578.7 Bankfull Elevation: 578.32
4.4 578.4 Bank Hieght Ratio: 1.00
7.4 578.4 Thalweg Elevation: 577.06
8.7 578.3 LTOB Elevation: 578.32
9.4 578.1 LTOB Max Depth: 1.27
10.3 5775 LTOB Cross Sectional Area: 11.5
11.7 577.1
14.1 577.3
16.1 577.4
18.4 577.3
20.1 577.6
21.0 577.8
22.1 578.3 |Stream Type | E/C |
23.2 578.5
25.5 578.4
28.8 578.2 Wits End, Waxhaw Br, XS - 3, Riffle
30.9 578.3
579.0
578.8
578.6
578.4 ---.}'.-.T..T!h‘----------------------./%
T 5782 | \ /
< 578.0 : \
g 5778 | \
5776 1 i
5774 ; \ N Bankfull
577.2 i \/ el MY-00 6/2/22
577.0 |
576.8 + : : : : : :
0 10 20 30

Station (feet)




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -4
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 578.5 Bankfull Elevation: 578.36
3.9 578.5 Bank Hieght Ratio: 1.00
6.4 578.4 Thalweg Elevation: 576.45
8.1 578.0 LTOB Elevation: 578.36
9.3 577.7 LTOB Max Depth: 1.92
9.6 577.5 LTOB Cross Sectional Area: 18.6
104 577.0
11.8 576.5
12.7 576.6
13.8 576.6
15.8 576.4
16.8 576.5
17.7 576.7 |Stream Type E/C
18.4 576.8
19.1 577.1
194 5774 Wits End, Waxhaw Br, XS - 4, Pool
20.5 578.0
21.2 578.3 579.0
22.0 578.5
23.9 578.6 [
26.2 578.35 5785 I ———8—_
29.3 578.5 I
31.3 578.5 o 578.0
£
S 5715
©
>
w 577.0
5765 el MY -00 6/2/22
576.0 : : :
0 10 20 30
Station (feet)

40




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -5
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 583.9 Bankfull Elevation: 583.96
4.0 584.0 Bank Hieght Ratio: 1.00
7.1 584.1 Thalweg Elevation: 582.57
9.3 584.0 LTOB Elevation: 583.96
104 583.6 LTOB Max Depth: 1.39
11.0 583.3 LTOB Cross Sectional Area: 16.3
11.6 583.1
12.7 582.7
15.0 582.7
16.9 582.6
18.8 582.6
20.6 582.6
21.8 582.8 |Stream Type | E/C |
22.6 582.9
23.5 583.2
24.4 583.6 Wits End, Waxhaw Br, XS - 5, Riffle
25.6 584.1
T T 842
33.6 583.7 584.0 _?..l!._.—..—.'}:.\.--------------------------./.’.\.\ ...........
583.8
g
= 583.6
ke
Té’ 583.4 \
% 583.2 \
W 583.0 \ /
582.8 \\
el MY -00 6/2/22
582.6 ‘P,.-—/
582.4 ‘ ‘ ‘ ‘
0 10 20 30

Station (feet)

40




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -6
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 584.0 Bankfull Elevation: 583.94
3.3 584.0 Bank Hieght Ratio: 1.00
6.4 583.9 Thalweg Elevation: 581.80
8.4 583.9 LTOB Elevation: 583.94
9.8 583.5 LTOB Max Depth: 2.14
11.3 583.1 LTOB Cross Sectional Area: 235
125 582.7
134 582.4
144 582.1
15.6 581.8
16.4 581.8
175 582.0
18.5 582.0 |Stream Type
19.7 581.9
20.3 582.0
21.5 581.9 Wits End, Waxhaw Br, XS - 6, Pool
21.9 582.1
22.4 582.9 584.5
23.1 583.0
24.4 583.3
25.2 583.77 584.0
26.4 584.1
28.3 584.2 2 583.5
30.7 583.9 £
33.4 583.7 5 583.0
35.3 583.7 *g
W 5825 J
582.0 W\‘ e MY-00 6/2/22
581.5 : : :
0 10 20 30
Station (feet)

40




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -7
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 587.9 Bankfull Elevation: 587.97
35 587.9 Bank Hieght Ratio: 1.00
5.0 588.0 Thalweg Elevation: 586.03
6.4 587.7 LTOB Elevation: 587.97
1.7 587.2 LTOB Max Depth: 1.93
9.3 587.1 LTOB Cross Sectional Area: 18.2
10.1 586.7
11.1 586.6
12.4 586.4
13.7 586.2
15.0 586.3
16.6 586.0
17.4 586.1 |Stream Type | C |
18.1 586.6
18.8 587.1
19.7 587.3 Wits End, Waxhaw Br, XS - 7, Pool
21.3 588.0
22.8 588.0 588.5
25.7 588.1
29.1 588.2 [
588.0 | cesssssssssssssssssssssessses
= 5875
& /
S 587.0
©
: /
W 586.5
5860 w el MY -00 6/2/22
585.5 : ‘ : ‘ :
0 10 20 30
Station (feet)

40




587.88

1.00

586.78

587.88

1.10

10.0

|Stream Type | C |

Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -8
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 588.0 Bankfull Elevation:
3.7 588.1 Bank Hieght Ratio:
5.8 588.0 Thalweg Elevation:
7.1 587.9 LTOB Elevation:
8.2 587.6 LTOB Max Depth:
8.7 587.4 LTOB Cross Sectional Area:
10.4 587.0
12.5 586.9
14.2 587.0
15.7 587.0
17.1 586.8
18.5 587.2
19.6 587.4
20.4 587.7
21.6 587.9
24.3 587.9
29.3 588.2

Wits End, Waxhaw Br, XS - 8, Riffle

588.4

588.2

587.8 e —

587.6

587.4

Elevation (feet)

587.2
587.0
586.8

------- Bankfull

el MY-00 6/2/22

586.6 L ‘ :

20 30
Station (feet)

40




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -9
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 590.0 Bankfull Elevation: 589.98
3.2 590.1 Bank Hieght Ratio: 1.00
5.1 590.0 Thalweg Elevation: 588.56
6.3 589.7 LTOB Elevation: 589.98
7.3 589.2 LTOB Max Depth: 1.42
8.2 589.1 LTOB Cross Sectional Area: 13.9
9.1 588.9
10.9 588.7
12.5 588.6
14.1 588.5
15.3 588.6
16.2 588.8
17.5 589.1 |Stream Type | E/IC
18.3 589.6
19.8 590.0
20.6 590.1 Wits End, Waxhaw Br, XS - 9, Riffle
22.3 590.3
24.6 590.1 590.4
26.9 590.2
590.2
590.0
— 589.8
S 5896
S 589.4
©
3 589.2
L
589.0 \ ....... Bankfull
5888 \ el MY -00 6/2/22
588.6
588.4 : :

Station (feet)

20

30




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID Waxhaw Br, XS -10
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 590.4 Bankfull Elevation: 589.92
5.8 589.9 Bank Hieght Ratio: 1.00
7.4 589.6 Thalweg Elevation: 587.92
8.7 589.3 LTOB Elevation: 589.92
9.7 589.2 LTOB Max Depth: 2.00
10.3 588.8 LTOB Cross Sectional Area: 16.3
11.0 588.5
12.1 588.1
13.1 587.9
14.1 588.0
15.2 588.0
16.2 588.1
17.0 588.3 |Stream Type | E/IC
17.7 588.4
17.9 588.8
18.2 589.2 Wits End, Waxhaw Br, XS - 10, Pool
18.7 589.5
19.8 589.7 590.5
20.6 590.1
21.4 590.1
22.8 590.06 590.0 1
24.4 590.1
26.6 590.2 o 589.5
£
S 589.0
©
>
W 5885 /
5880 W el MY -00 6/2/22
587.5 : :
0 10 20
Station (feet)
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT4, XS -11
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 573.4 Bankfull Elevation: 573.37
2.1 573.5 Bank Hieght Ratio: 1.00
3.7 573.5 Thalweg Elevation: 572.21
5.0 573.3 LTOB Elevation: 573.37
6.0 572.8 LTOB Max Depth: 1.16
6.7 572.5 LTOB Cross Sectional Area: 6.7
7.6 572.3
8.1 572.2
9.2 572.2
10.2 572.2
11.0 572.3
11.6 572.6
12.5 573.1 |Stream Type
13.1 573.3
13.7 573.4
14.9 5734 Wits End, UT4, XS - 11, Pool
17.7 573.2
573.6
573.4
573.2
g 5730
S 572.8
g
ﬁ 572.6
5724 ------- Bankfull
5722 el MY -00 6/2/22
572.0 :
0 10
Station (feet)

20




|Stream Type

EC ]

Wits End, UT4, XS - 12, Riffle

Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT4, XS -12
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 573.5 Bankfull Elevation: 573.37
1.6 573.4 Bank Hieght Ratio: 1.00
3.2 573.5 Thalweg Elevation: 572.72
45 573.5 LTOB Elevation: 573.37
5.1 573.2 LTOB Max Depth: 0.65
5.8 572.9 LTOB Cross Sectional Area: 4.0
6.5 572.9
7.4 572.7
8.6 572.7
9.9 572.8
10.8 572.7
11.8 572.9
12.3 573.0
12.6 573.4
13.8 573.4
15.5 573.5
16.9 573.5

4’._____,,4——‘

573.6
573.5 %
573.4 |

I EARGRECTTIECEr s

573.3

\

573.2

573.1
573.0

\

Elevation (feet)

572.9

|

572.8

\\

------- Bankfull

el MY-00 6/2/22

572.7

572.6

Station (feet)

20




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT4, XS -13
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 576.6 Bankfull Elevation: 576.28
3.3 576.6 Bank Hieght Ratio: 1.00
6.4 576.5 Thalweg Elevation: 574.88
8.1 576.3 LTOB Elevation: 576.28
9.1 576.3 LTOB Max Depth: 1.39
9.7 576.0 LTOB Cross Sectional Area: 6.4
104 575.5
11.0 575.2
11.9 575.0
12.6 574.9
13.2 574.9
13.8 575.0
14.5 575.4 |Stream Type | E/C |
155 575.6
16.0 576.0
17.0 576.3 Wits End, UT4, XS - 13, Pool
17.9 576.6
19.3 576.7 577.0
20.7 576.6 I
234 576.6 : ‘/___.\'/-/'
255 576.73 Eres | —
27.6 576.8 I e e e e e e e e e e e e
S 576.0
S
g
@ 5755
L
5750 el MY -00 6/2/22
574.5 ; ;

Station (feet)

20

30




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT4, XS -14
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 576.5 Bankfull Elevation: 576.50
3.7 576.6 Bank Hieght Ratio: 1.00
5.9 576.5 Thalweg Elevation: 575.81
9.0 576.6 LTOB Elevation: 576.50
10.5 576.5 LTOB Max Depth: 0.69
11.3 576.2 LTOB Cross Sectional Area: 3.2
11.9 576.0
13.0 575.8
14.2 575.9
15.2 576.0
16.2 576.1
17.1 576.2
17.8 576.5 |Stream Type | E/C |
18.4 576.7
19.0 576.8
21.7 576.7 Wits End, UT4, XS - 14, Riffle
24.7 576.8
27.0 576.9 577.0
28.6 576.8
576.8
576.6 -
< 576.4
S
g 576.2
L
5760 ------- Bankfull
5758 el MY -00 6/2/22
575.6 : : ‘ :

10

20 30
Station (feet)

40




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID uUT5, XS -15
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 573.0 Bankfull Elevation: 572.78
2.0 573.0 Bank Hieght Ratio: 1.00
3.8 572.8 Thalweg Elevation: 571.65
5.3 572.5 LTOB Elevation: 572.78
6.2 572.3 LTOB Max Depth: 1.13
6.8 572.0 LTOB Cross Sectional Area: 49
7.4 571.7
7.9 571.7
8.6 571.7
9.3 571.8
9.9 571.8
10.4 572.1
11.0 572.4 |Stream Type EC |
11.6 572.8
12.7 572.8
14.5 572.8 Wits End, UT5, XS - 15, Pool
15.7 572.9
573.2
573.0
572.8
= 572.6
3
g 572.4
g 572.2
W 572.0
571.8 HJI'/
el MY -00 6/2/22
571.6
571.4 ;
0 10
Station (feet)

20




Site Wits End Site

Watershed: Yadkin River Basin, 03040105

XS ID UT5, XS -16

Feature Riffle

Date: 6/2/2022

Field Crew: Perkinson

Station Elevation SUMMARY DATA

0.0 573.1 Bankfull Elevation: 572.84
25 573.1 Bank Hieght Ratio: 1.00
4.0 572.9 Thalweg Elevation: 572.21
47 572.7 LTOB Elevation: 572.84
55 572.6 LTOB Max Depth: 0.63
6.3 572.4 LTOB Cross Sectional Area: 3.0
7.4 572.2
8.2 572.2
8.7 572.3
10.1 572.3
10.8 572.5
11.6 572.8
12.6 572.8 |Stream Type | E/C |
14.4 572.8

573.2
573.1
573.0
572.9
572.8
572.7
572.6
572.5
572.4
572.3
572.2
5721

Elevation (feet)

Wits End, UT5, XS - 16, Riffle

[
5 \.\

~

N s

LN 7

A /

Bankfull

el MY-00 6/2/22

Station (feet)
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Site

Wits End Site

Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -17
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 578.4 Bankfull Elevation: 577.89
6.1 578.0 Bank Hieght Ratio: 1.00
8.7 577.9 Thalweg Elevation: 576.32
10.6 577.9 LTOB Elevation: 577.89
11.7 577.7 LTOB Max Depth: 1.57
135 577.0 LTOB Cross Sectional Area: 13.3
14.8 576.7
16.0 576.4
18.0 576.3
20.3 576.3
21.1 576.5
21.8 577.1
22.9 577.5 |Stream Type |
23.8 577.9
29.0 577.8
35.8 578.1 Wits End, UT3, XS - 17, Pool
38.2 578.9
579.5
579.0
578.5
2
< 578.0 -
S
g 577.5
L
5770 ------- Bankfull
5765 el MY -00 6/2/22
576.0 1 1 1 1
0 10 20 30 40 50
Station (feet)




Site

Wits End Site

Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -18
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 577.9 Bankfull Elevation: 577.89
6.8 577.9 Bank Hieght Ratio: 1.00
11.0 577.7 Thalweg Elevation: 577.27
12.2 578.1 LTOB Elevation: 577.89
12.8 577.9 LTOB Max Depth: 0.63
13.6 577.9 LTOB Cross Sectional Area: 5.4
14.4 577.4
15.6 577.4
17.2 577.3
19.5 577.3
20.7 577.3
22.2 577.3
22.9 577.4 |Stream Type
23.5 577.8
24.2 578.0
30.3 577.9 Wits End, UT3, XS - 18, Riffle
35.5 577.9
39.0 577.9 578.2
578.1
578.0
5779 k - E - - - - - Eb &b @b &b @& @& & & - - EhEh - Eh - b - & & & - = - G5 G G5 G - G G EP G P Gb b Gb @b &b @b @b &> @& =& =
= C—
& 5778 | ~ {
S 5777 +
T
& 577.6
w
577'5 ------- Bankfull
577 ’ 4 MY-00 6/2/22
577.3 = J
577.2
0
Station (feet)




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -19
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 583.3 Bankfull Elevation:
4.0 583.3 Bank Hieght Ratio:
6.9 583.2 Thalweg Elevation:
7.8 583.0 LTOB Elevation:
8.3 583.0 LTOB Max Depth:
9.0 582.7 LTOB Cross Sectional Area:
9.8 582.3
11.2 582.0
125 582.0
14.4 582.0
15.8 582.2
16.4 582.4
17.1 582.5
17.9 582.9
19.1 583.1
23.6 583.1
25.7 583.0

582.95

1.00

581.96

582.95

0.99

6.7

|Stream Type

Wits End, UT3, XS - 19, Riffle

583.2 - e~

g 5828 | \

S 5826

: \

=

= 582.4

L \
582.2 ------- Bankfull
582.0 \\.‘ e MY-00 6/2/22
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -20
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 583.0 Bankfull Elevation: 582.62
2.9 583.1 Bank Hieght Ratio: 1.00
5.1 582.9 Thalweg Elevation: 581.40
6.4 582.6 LTOB Elevation: 582.62
7.4 582.2 LTOB Max Depth: 1.22
8.0 581.8 LTOB Cross Sectional Area: 7.7
8.9 581.5
10.0 581.4
11.5 581.5
12.9 581.6
14.0 581.9
15.2 582.4
15.9 582.6 |Stream Type E/C
17.3 582.8
19.7 582.8
22.3 582.8 Wits End, UT3, XS - 20, Pool
583.4
583.2
583.0
582.8
@ 5826
= 582.4
2
T 582.2
>
o 582.0
581.8 Bankfull
5816 el MY -00 6/2/22
581.4
581.2 : :
0 10 20
Station (feet)
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -21
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 589.5 Bankfull Elevation:
24 589.5 Bank Hieght Ratio:
5.0 589.3 Thalweg Elevation:
5.6 589.4 LTOB Elevation:
6.4 589.1 LTOB Max Depth:
7.2 588.7 LTOB Cross Sectional Area:
7.9 588.9
9.2 588.8
10.5 588.9
11.4 588.9
12.7 588.9
13.2 589.0
13.9 589.3
14.4 589.5
15.8 589.5
18.3 589.3
19.9 589.5
21.4 589.4

589.42

1.00

588.73

589.42

0.69

4.0

|Stream Type | E/IC

Wits End, UT3, XS - 21, Riffle

Elevation (feet)

Station (feet)

588.9 \\ ’\/ ------- Bankfull
588.8
588.7 v -
588.6 1 1
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -22
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 589.4 Bankfull Elevation:
2.0 589.6 Bank Hieght Ratio:
4.2 589.7 Thalweg Elevation:
5.3 589.6 LTOB Elevation:
6.3 589.5 LTOB Max Depth:
7.1 589.0 LTOB Cross Sectional Area:
7.7 588.8
8.5 588.4
9.2 588.2
9.8 588.1
10.8 588.2
11.7 588.1
12.7 588.1
13.6 588.1
13.8 588.6
145 588.8
15.2 589.2
15.8 589.5
16.3 589.6
17.6 589.6
19.0 589.46
20.3 589.6
214 589.6 589.2

589.55

1.00

588.06

589.55

1.49

9.8

|Stream Type | E/IC

Wits End, UT3, XS - 22, Pool

Elevation (feet)
o1
o
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0]
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -23
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 590.2 Bankfull Elevation: 590.06
25 590.2 Bank Hieght Ratio: 1.00
5.2 590.1 Thalweg Elevation: 589.47
7.4 590.2 LTOB Elevation: 590.06
7.9 589.8 LTOB Max Depth: 0.60
8.2 589.7 LTOB Cross Sectional Area: 3.1
9.3 589.6
10.5 589.5
11.6 589.6
12.9 589.6
13.8 589.7
14.8 590.1
15.3 590.0 |Stream Type EC |
16.1 590.1
17.9 590.3
19.7 590.3 Wits End, UT3, XS - 23, Riffle
22.0 590.3
5904 +
590.3 | —
590.2 .\-\/‘
500.1 f
I 2hadudadadadadededededededededededed '\ ---------------- ﬁ/!{ ------------
£ 590.0 \ /
S 589.9 /
©
& 589.8 \
w
589.7 / ....... Bankfull
589.6 \\ —
el MY -00 6/2/22
589.5 N’
589.4 | :
0 10 20 30
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT3, XS -24
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 590.4 Bankfull Elevation: 590.43
2.6 590.4 Bank Hieght Ratio: 1.00
4.6 590.5 Thalweg Elevation: 588.89
6.2 590.2 LTOB Elevation: 590.43
6.9 590.0 LTOB Max Depth: 1.54
7.4 589.6 LTOB Cross Sectional Area: 11.3
7.9 589.2
8.9 589.1
9.8 589.0
10.9 588.9
12.2 589.1
13.1 589.2
13.9 589.5 |Stream Type EC |
14.8 589.7
16.0 589.9
16.8 590.2 Wits End, UT3, XS - 24, Pool
17.7 590.3
18.7 590.4 590.6
20.4 590.3 L
228 590.3 5004 o= et e e m e e m e e e e e em e eae Q::.
590.2
= 590.0
E P
7:; 589.8 /
g 589.6 /
W 589.4 J
589.2
el MY -00 6/2/22
589.0
g
588.8 : :
0 10 20 30
Station (feet)




Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT2, XS -25
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 588.2 Bankfull Elevation:
2.2 588.1 Bank Hieght Ratio:
4.7 588.0 Thalweg Elevation:
6.5 588.1 LTOB Elevation:
8.3 588.0 LTOB Max Depth:
9.1 587.9 LTOB Cross Sectional Area:
9.8 587.8
111 587.7
12.1 587.5
12.9 587.7
13.6 587.9
14.4 588.0
15.3 588.2
16.8 588.1
18.4 588.2
20.1 588.3

588.14

1.00

587.49

588.14

0.65

2.4

|Stream Type

Wits End, UT2, XS - 25, Riffle

Elevation (feet)

------- Bankfull

el MY-00 6/2/22

Station (feet)
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT2, XS -26
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 588.2 Bankfull Elevation:
2.7 588.3 Bank Hieght Ratio:
5.3 588.3 Thalweg Elevation:
7.1 588.2 LTOB Elevation:
7.5 587.9 LTOB Max Depth:
8.4 587.4 LTOB Cross Sectional Area:
9.2 586.9
9.7 586.6
10.4 586.5
11.1 586.6
12.0 586.8
13.1 587.0
13.6 587.2
14.4 587.3
15.0 587.8
16.2 588.0
17.4 588.1
18.9 588.3
20.5 588.4
21.9 588.3

588.02

1.00

586.55

588.02

1.48

7.6

|Stream Type | C |

Wits End, UT2, XS - 26, Pool

587.0

Elevation (feet)

586.5

------- Bankfull

el MY-00 6/2/22
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10 20
Station (feet)
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID uT2, XS -27
Feature Pool
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 594.6 Bankfull Elevation: 594.68
2.3 594.7 Bank Hieght Ratio: 1.00
4.3 594.7 Thalweg Elevation: 593.44
5.0 594.6 LTOB Elevation: 594.68
5.7 594.2 LTOB Max Depth: 1.24
6.3 594.0 LTOB Cross Sectional Area: 6.1
6.7 593.7
7.4 593.5
8.3 593.4
8.7 593.5
9.6 593.6
10.3 593.9
11.2 594.2 |Stream Type
12.4 594.3
13.4 594.7
14.0 594.8 Wits End, UT2, XS - 27, Pool
15.4 594.7
16.5 594.7 5950
17.4 594.7
594.8
594.6
= 594.4
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Site Wits End Site
Watershed: Yadkin River Basin, 03040105
XS ID UT2, XS -28
Feature Riffle
Date: 6/2/2022
Field Crew: Perkinson
Station Elevation SUMMARY DATA
0.0 594.8 Bankfull Elevation: 594.73
1.9 594.7 Bank Hieght Ratio: 1.00
3.4 594.8 Thalweg Elevation: 594.11
4.4 594.7 LTOB Elevation: 594.73
5.3 594.5 LTOB Max Depth: 0.62
6.1 594.4 LTOB Cross Sectional Area: 2.9
6.9 594.3
8.0 594.1
9.4 594.2
10.4 594.3
10.9 594.5
11.6 594.6
12.5 594.8 |Stream Type
135 594.9
15.2 594.8
16.8 594.9 Wits End, UT2, XS - 28, Riffle
595.0
5949 +
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. 594.7 —?--- ~— ==
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Project Name
Reach

Wits End - Baseline (2022) Profile
Waxhaw Branch (Sta 00+00 to 10+00)

Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 567.07 568.95 570.55
126.7 570.43 570.57 572.55
128.8 569.94 570.59
139.7 569.95 570.55
143.4 570.23 570.59
175.9 570.13 570.58
221.8 570.34 570.60 572.32
227.7 569.77 570.59
240.7 569.79 570.63
248.4 570.35 570.65
290.5 570.73 570.72 572.23
293.0 570.00 570.71
299.6 570.14 570.71
306.0 570.45 570.73
Wits End, Waxhaw Branch (Sta 00+00 to 10+00)
Baseline Profile 2022
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—Bed Baseline 6/2/2022 Water Surface Baseline 6/2/2022 TOB 6/2/2022
892.2 57234 572.67
923./ 5/2.56 5/2.73
9293 5/1.70 5/2.12
939.0 571.80 572.72
948.1 572.99 573.02
971.2 572.92 573.06 57435
9753 571.82 573.05
996.8 571.44 573.06
998.8 5/3.26 5/3.23
1028.3 5/3.54 5/3.57
1032.4 572.65 573.56
1040.5 572.68 573.60
1045.2 573.51 573.61




Project Name
Reach

Wits End - Baseline (2022) Profile
Waxhaw Branch (Sta 10+00 to 20+00)

Feature Profile
Date 6/2/22
Crew Perkinson
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation  TOB
998.8 573.26 573.23
1028.3 573.54 573.57
1032.4 572.65 573.56
1040.5 572.68 573.60
1045.2 573.51 573.61
1074.7 573.64 573.68 575.49
1078.6 573.28 573.68
1099.2 573.19 573.67
11181 571.95 573.69
1119.8 574.00 573.94
1149.2 574.14 574.16 576.08
1159.8 573.53 574.18
1178.9 573.69 574.16
1183.9 574.09 574.18
Wits End, Waxhaw Branch (Sta 10+00 to 20+00)
Baseline Profile 2022
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1702.9 576.44 576.73
1/05.4 5/5.94 5/6.73
17134 5/6.00 5/6./1
1717.7 576.66
1754.2 576.96 578.41
1757.8 575.99 576.91
1768.4 576.11 576.92
1781.0 575.96 576.93
1786./ 5/6.94
1821.4 5/6.71 5/7.16 5/8.21
1824.0 576.24 577.12
1834.6 576.17 577.12
1841.6 577.11




Project Name Wits End - Baseline (2022) Profile
Reach Waxhaw Branch (Sta 20+00 to 30+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation  TOB
1999.4 577.80
2003.8 576.94 577.84
2018.1 577.03 577.80
2024.0 577.86
2060.1 577.90
2064.8 577.39 578.05
2072.6 577.23 578.00
2076.3 577.70 578.03
2113.0 578.12 579.49
2116.2 577.27 578.16
21289 577.30 578.16
21349 578.26
2172.0 578.33
21759 577.66 578.44
Wits End, Waxhaw Branch (Sta 20+00 to 30+00)
Baseline Profile 2022
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26988 581.90
21289 98231 583.55
21348 581.34 582.18
2749.8 580.55 582.23
2752.0 582.48
2789.6 582.57
27933 581.79 582.65
2808.4 582.01 582.65
2813.6 5BZ.08
8415 58280
2850.7 581.97 583.01
2856.7 581.30 583.03
2858.2 583.37




Project Name
Reach

Wits End - Baseline (2022) Profile
Waxhaw Branch (Sta 30+00 to 40+00)

Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation  TOB
2979.0 584.09
3009.7 584.28 584.33 585.23
3013.6 583.24 584.31
3029.8 582.88 584.31
3031.2 584.47
3060.7 584.25
3064.6 583.63 584.49
3070.7 583.50 584.45
3073.7 584.47
3098.0 584.66 585.83
3100.2 584.04 584.68
3114.7 583.72 584.69
3119.7 584.77
3154.2 584.83 585.01 586.06
Wits End, Waxhaw Branch (Sta 30+00 to 40+00)
Baseline Profile 2022
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36596 586.07 586.52 58/.54
3bb/.1 585.43 586.51
3bra.z 585,08 586.54
3675.1 586.77
3706.0 586.72 587.48
3712.1 585.97 586.70
37213 585.78 586.68
3731.8 585.83 586.70
3/36.9 58b.51 586./1
31025 58b.5Y
3767.8 585.95 586.71
3783.0 585.97 586.70
3787.2 586.62




Project Name

Wits End - Baseline (2022) Profile

Reach Waxhaw Branch (Sta 40+00 to 51+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation  TOB
3977.4 587.31
4005.6 587.32 588.89
4011.9 586.16 587.20
4022.5 585.48 587.22
4023.8 587.44
4060.2 587.50 588.40
4069.2 587.18 587.53
4081.0 587.11 587.53
4085.8 587.65
4133.0 587.66 589.21
41375 587.11 587.73
4150.5 587.03
4160.6 587.24
4171.1 587.67
Wits End, Waxhaw Branch (Sta 40+00 to 51+00)
Baseline Profile 2022
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Project Name

Wits End - Baseline (2022) Profile

Reach UT 1 (Sta 00+00 to 01+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 589.34 590.28
17.8 589.57
18.9 589.10
226 589.01
24.0 589.80
40.9 589.76 590.66
453 588.88
53.7 588.54
57.7 588.45
59.1 589.77
73.7 589.91
87.2 590.33 591.23
Wits End, UT 1 (Sta 00+00 to 01+00)
Baseline Profile 2022
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Project Name

Wits End - Baseline (2022) Profile

Reach UT 2 (Sta 00+00 to 13+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 586.07 587.14
27.7 586.22 587.08
325 585.69
39.2 585.54
39.8 586.77
59.9 586.77 587.51
62.6 586.10
68.8 586.10
716 586.66
1123 587.13 587.52
1149 586.28
131.8 585.94
146.2 585.81
147.0 587.04
Wits End, UT 2 (Sta 00+00 to 13+00)
Baseline Profile 2022
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499.3 588.49
500.3 589.72
5149 589.90
517.1 589.46
524.3 588.86
526.8 590.15
542.2 590.05 590.94
544.4 589.54
548,/ 589.49
5509 589.94
574.5 590.50 590.89
578.1 589.74
583.3 589.72




Project Name
Reach

Wits End - Baseline (2022) Profile
UT 3 Downstream (Sta 00+00 to 12+00)

Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 575.42
5.4 574.66
9.4 575.13
131 575.51
271 576.01
335 574.98
37.9 574.87
38.8 576.47
62.4 576.47 577.53
70.4 574.86
721 576.54
98.0 577.29 577.94
104.0 576.36
108.5 576.42
Wits End, UT 3 Downstream (Sta 00+00 to 12+00)
Baseline Profile 2022
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262.8 578.02
466.9 5/8.50
486.6 5/8.73 5/9.81
492.8 57735
496.2 577.67
497.4 579.02
516.8 578.82
522.1 578.51
5253 5/8.55
5283 5/9.00
547.7 579.19 580.18
554.5 578.49
564.9 578.27




Project Name

Wits End - Baseline (2022) Profile

Reach UT 3 Upstream (Sta 00+00 to 10+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 585.46
21 585.45
35 584.94
6.4 585.04
8.8 585.73
53.7 586.48
54.8 585.68
57.1 585.52
58.8 586.28 587.04
80.7 586.62
82.7 585.93
883 585.85
923 586.77
108.5 586.89
Wits End, UT 3 Upstream (Sta 00+00 to 10+00)
Baseline Profile 2022
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3623 588.80 589.65
364.9 588.06
3705 58/.97
374.2 588.49
389.4 588.93 589.65
391.0 587.93
397.7 587.55
399.0 589.35
414.1 589.38 590.12
4158 588.89
423.1 588.70
4285 589.30
444.9 589.48 590.43




Project Name

Wits End - Baseline (2022) Profile

Reach UT 3A (Sta 00+00 to 09+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 585.54
8.4 586.85
28.0 585.92
291 585.10
324 585.22
342 585.68
543 586.05 587.27
56.8 585.71
725 585.76
75.0 586.26
90.1 586.36
94.2 584.89
97.1 584.63
97.8 586.29
Wits End, UT 3A (Sta 00+00 to 09+00)
Baseline Profile 2022
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415.6 588.40
434.9 588.63
436.4 587.97
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440.8 58/.80
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455.7 588.73 589.34
457.5 588.08
463.2 587.99




Project Name

Wits End - Baseline (2022) Profile

Reach UT 4 (Sta 00+00 to 13+00)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 570.90
135 571.04 572.30
15.8 570.73
213 570.74
27.2 571.28
45.1 571.37 571.99
46.4 570.91
50.0 570.97
52.6 571.37
69.8 571.63
718 570.90
80.3 570.23
814 571.83
101.9 571.91 572.71
Wits End, UT 4 (Sta 00+00 to 13+00)
Baseline Profile 2022
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3775 573.01 573.56
3792 5/2.09
3839 5/2.47
387.3 572.92
400.4 572.90 573.75
403.0 572.23
408.9 572.12
4125 573.00
4295 5/3.10 5/3.75
4314 5/2.08
437.4 571.84
440.9 572.78
452.8 572.92




Project Name

Wits End - Baseline (2022) Profile

Reach UT 5 (Sta 00+00 to 01+20)
Feature Profile
Date 6/2/22
Crew Perkinson
2022
Baseline Survey As needed As needed As needed
Station Bed Elevation _ Water Elevation TOB Station _ Bed Elevation Water Elevation TOB Station  Bed Elevation _ Water Elevation TOB Station Bed Elevation Water Elevation ~ TOB
0.0 572.33
15 571.85
38 571.85
6.2 572.28
176 572.09
20.8 571.77
24.0 571.60
273 571.64
29.2 572.01
40.3 572.25
41.9 572.02
47.6 571.98
50.7 572.29
63.3 572.29 573.06
Wits End, UT 5 (Sta 00+00 to 01+20)
Baseline Profile 2022
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Table 9A. Baseline Stream Data Summary
Wits End - Waxhaw Branch downstream

Monitoring Baseline

|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n
Bankfull Width (ft)] 12.0 13.2 13.4 15.9 18.4 18.0 18.0 1
Floodprone Width (f)] 20 32 150 100 | 200 | 150 | 150 1
Bankfull Mean Depth (ft)] 1.5 1.6 1.7 1.2 13 1.1 1.1 1
Bankfull Max Depth (ft)] 2.1 24 2.7 1.5 2 1.5 1.5 1
Bankfull Cross Sectional Area (ft2)] 21.2 21.2 21.2 21.2 21.2 19.2 19.2 1
Width/Depth Ratio] 7.1 8.3 8.9 12 16 16.9 16.9 1
Entrenchment Ratio] 1.5 2.7 11.3 6.3 10.9 8.3 8.3 1
Bank Height Ratio] 1.5 1.8 2.2 1 13 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification Eg 4/5 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 88.3 88.3 88.3
Sinuosity (ft) 1.06 1.15 1.15
Water Surface Slope (Channel) (ft/ft) 0.0042 0.0039 0.004
Otherj
Table 9B. Baseline Stream Data Summary
Wits End - Waxhaw Branch upstream
Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n
Bankfull Width (ft)] 10.4 11.6 13.3 134 15.5 18.0 18.0 1
Floodprone Width (ft) 150 150 150 50 150 150 150 1
Bankfull Mean Depth (ft)] 1.1 13 1.4 1 11 11 1.1 1
Bankfull Max Depth ()] 2 2.1 2.3 1.2 1.7 1.5 1.5 1
Bankfull Cross Sectional Area (f)] 15 15 15 15 15 19.2 19.2 1
Width/Depth Ratio] 7.4 8.9 12.2 12 16 16.9 16.9 1
Entrenchment Ratio] 11.2 12.9 14.4 3.7 9.7 8.3 8.3 1
Bank Height Ratiol 13 1.5 1.6 1 13 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification Eg4/5 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 61.3 61.3 61.3
Sinuosity (ft) 1.01 1.15 1.15
Water Surface Slope (Channel) (ft/ft) 0.0052 0.0046 0.0043

Otherj




Table 9C. Baseline Stream Data Summary
Wits End - UT 1

Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n

Bankfull Width (ft)] 4.0 4.6 5.1 5.8 6.7 18.0 18.0 1
Floodprone Width (f)] 40 45 50 25 75 150 150 1
Bankfull Mean Depth (ft)] 0.5 0.6 0.7 0.4 0.5 11 1.1 1
Bankfull Max Depth (ft)] 0.9 1 1 0.5 0.7 1.5 1.5 1
Bankfull Cross Sectional Area (ft*)] 2.8 2.8 2.8 2.8 2.8 19.2 19.2 1
Width/Depth Ratio] 5.7 8 10.2 12 16 16.9 16.9 1
Entrenchment Ratio] 7.8 10.2 12.5 4.3 11.2 8.3 8.3 1
Bank Height Ratio] 1.1 13 1.5 1 13 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification Eg 4/5 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 61.3 61.3 61.3
Sinuosity (ft) 1.06 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0262 0.0253 0.0071
Otherj

Table 9D. Baseline Stream Data Summary
Wits End - UT 2

Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n

Bankfull Width (ft)] 4.1 4.8 7 6.9 8 7.7 8.7 1
Floodprone Width (ft)] 22 33 40 25 75 50 50 1
Bankfull Mean Depth (ft)] 0.6 0.8 1 0.5 0.6 0.3 0.4 1
Bankfull Max Depth (ft) 1.2 1.4 1.4 0.6 0.9 0.6 0.6 1
Bankfull Cross Sectional Area (ft)] 4 4 4 4 4 2.4 2.8 1
Width/Depth Ratiol 2 4.1 6 12 16 21.2 314 1
Entrenchment Ratio] 4.7 5.4 8.3 3.1 9.6 5.8 6.5 1
Bank Height Ratio] 1 11 1.5 1 1.3 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification E6 Ce3/4 Ced
Bankfull Discharge (cfs) 14.8 14.8 14.8
Sinuosity (ft) 1 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0089 0.0076 0.0077
Otherj




Table 9E. Baseline Stream Data Summary
Wits End - UT 3 Lower

Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n

Bankfull Width (ft)] 7.1 8 10.3 9.7 11.2 9.7 10.3 1
Floodprone Width (ft)] 8 10 23 50 100 75 75 1
Bankfull Mean Depth (ft)] 0.8 1 11 0.7 0.8 0.5 0.7 1
Bankfull Max Depth (f] 1.1 1.3 1.5 0.9 1.2 0.6 1.0 1
Bankfull Cross Sectional Area (ft)] 7.8 7.8 7.8 7.8 7.8 5.4 6.7 1
Width/Depth Ratiol 6.5 8 19.8 12 16 141 19.7 1
Entrenchment Ratio] 1.1 13 2.2 5.2 9 7.3 7.7 1
Bank Height Ratio] 1.7 23 3 1 1.3 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification G 4/5 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 30.6 30.6 30.6
Sinuosity (ft) 1.03 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0071 0.0066 0.0065
Otherj
Table 9F. Baseline Stream Data Summary
Wits End - UT 3A
Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n
Bankfull Width (ft)] 5.8 5.8 5.8 7 8.1 8.5 8.5 1
Floodprone Width (ft)] 8 9 8 25 75 75 50 1
Bankfull Mean Depth (ft)] 0.7 0.7 0.7 0.5 0.6 0.5 0.5 1
Bankfull Max Depth (fy] 0.9 1 1 0.6 0.9 0.7 0.7 1
Bankfull Cross Sectional Area (ft?)] 4.1 4.1 4.1 4.1 4.1 4.0 4.0 1
Width/Depth Ratio] 8.3 8.3 8.3 12 16 18.2 18.2 1
Entrenchment Ratio] 1.4 1.6 1.8 1 13 5.9 5.9 1
Bank Height Ratio] 1.4 1.8 1.8 1 13 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification G4 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 15.2 15.2 15.2
Sinuosity (ft) 1.02 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.009 0.0084 0.008

Otherj




Table 9G. Baseline Stream Data Summary

Wits End - UT 3 Upstream

Monitoring Baseline

|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n
Bankfull Width (ft)] 5.3 5.7 6.1 7 8.1 7.2 7.2 1
Floodprone Width (ft)] 7 8 8 25 75 50 50 1
Bankfull Mean Depth (ft)] 0.8 0.9 0.9 0.5 0.6 0.4 0.4 1
Bankfull Max Depth (fy] 0.9 1 1.1 0.6 0.9 0.6 0.6 1
4.7 15 4.7 4.7 4.1 4.1 3.1 3.1 1
Width/Depth Ratio] 5.9 6.8 7.6 12 16 16.8 16.8 1
Entrenchment Ratio] 1.1 13 1.5 1 13 7.0 7.0 1
Bank Height Ratio] 2.3 29 3.4 1 13 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification G 4/5 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 17.6 15.2 15.2
Sinuosity (ft) 1.03 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0089 0.0084 0.0083
Otherj
Table 9H. Baseline Stream Data Summary
Wits End - UT 4 Upstream
Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n
Bankfull Width (ft)] 4.4 10.6 17.9 6.9 8 18.0 18.0 1
Floodprone Width (f)] 30 50 60 25 75 150 150 1
Bankfull Mean Depth (ft)] 0.2 0.6 1 0.5 0.6 11 1.1 1
Bankfull Max Depth (f)] 0.4 0.9 1.4 0.6 0.9 1.5 1.5 1
Bankfull Cross Sectional Area (ft")] 4.3 4.3 4.3 4 4 19.2 19.2 1
Width/Depth Ratio] 4.4 29.8 89.5 12 16 16.9 16.9 1
Entrenchment Ratio] 3.1 5.1 9.6 3.1 9.6 8.3 8.3 1
Bank Height Ratio] 1 1.4 1.8 1 1.3 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification CgD4/5 Ce3/4 Ced
Bankfull Discharge (cfs) 16 14.8 14.8
Sinuosity (ft) 1.02 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0076 0.0076 0.0058

Otherj




Table 91. Baseline Stream Data Summary
Wits End - UT 5 Upstream

Monitoring Baseline
|Parameter Pre-Existing Condition (applicaple) Design (MYO0)
IRiffle Only Min Mean Med Max n Min Max Min Max n

Bankfull Width (ft)] 3.1 3.4 3.7 5.4 6.2 7.3 7.3 1
Floodprone Width (ft)] 10 13 15 15 50 30 30 1
Bankfull Mean Depth (ft)] 0.7 0.8 0.8 0.4 0.4 0.4 0.4 1
Bankfull Max Depth (ft)] 1 1.3 1.6 0.5 0.7 0.6 0.6 1
Bankfull Cross Sectional Area (ft’)] 2.4 2.4 2.4 2.4 2.4 3.0 3.0 1
Width/Depth Ratiol 3.9 4.6 5.3 12 16 17.7 17.7 1
Entrenchment Ratio] 3.2 3.6 4.1 2.8 8.1 4.1 4.1 1
Bank Height Ratio] 1 13 1.6 1 1.3 1 1 1
Max part size (mm) mobilized at bankfull
Rosgen Classification Eg4 Ce3/4 Ce3/4
Bankfull Discharge (cfs) 8 8 8
Sinuosity (ft) 1.04 1.1 1.1
Water Surface Slope (Channel) (ft/ft) 0.0113 0.0107 0.0011
Otherj




Table 10A. Monitoring Data - Cross Section Morphology Monitoring Summary
(Wits End/ DMS:100164) Waxhaw Branch

Waxhaw Br - Cross Section 1 (Riffle) Waxhaw Br - Cross Section 2 (Pool) Waxhaw Br - Cross Section 3 (Riffle) Waxhaw Br - Cross Section 4 (Pool) Waxhaw Br - Cross Section 5 (Riffle)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull' Area] 572.78 572.99 578.32 578.36 583.96
Bank Height Ratio_Based on AB Bankfull' Areaj 1.00 1.00 1.00 1.00 1.00
Thalweg Elevationf 571.33 570.29 577.06 576.45 582.57
LTOB” Elevationf 572.78 572.99 i 578.32 578.36 583.96
LTOB? Max Depth (ft)] 1.45 2.70 1.27 1.92 1.39
LTOB’ Cross Sectional Area (ft)] 19.0 32.2 11.5 18.6 16.3
Waxhaw Br - Cross Section 6 (Pool) Waxhaw Br - Cross Section 7 (Pool) Waxhaw Br - Cross Section 8 (Riffle) Waxhaw Br - Cross Section 9 (Riffle) Waxhaw Br - Cross Section 10 (Pool)

MY0 MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull' Area] 583.94 587.97 587.88 589.98 589.92
Bank Height Ratio_Based on AB Bankfull' Area] 1.00 1.00 1.00 1.00 1.00
Thalweg Elevation] 581.80 586.03 586.78 588.56 587.92
LTOB? Elevation] 583.94 587.97 587.88 589.98 589.92
LTOB? Max Depth (it 2.14 1.93 111 142 2.00
LTOB? Cross Sectional Area (ft')] 23.5 18.2 10.0 13.9 16.3

The above morphology parameters reflect the 2018 guidance that arose from the mitigation technical workgroup consisting of DMS, the IRT and industry mitigation providers/practitioners. The outcome

resulted in the focus on three primary morphological parameters of interest for the purposes of tracking channel change moving forward. They are the bank height ratio using a constant As-built bankfull
area and the cross sectional area and max depth based on each years low top of bank. These are calculated as follows:

Bankfull Elevation (ft) - Based on AB-Bankfull* Ared] 1 - Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation. For example if the As-built bankfull area was 10 ft2, then the MY1 bankfull

elevation would be adjusted until the calculated bankfull area within the MY1 cross section survey = 10 ft2. The BHR would then be calculated with the difference between the low top of bank (LTOB)

" N T
Bank Height Ratio_Based on AB Bankfull_ Area| elevation for MY1 and the thalweg elevation for MY1 in the numerator with the difference between the MY1 bankfull elevation and the MY1 thalweg elevation in the denominator. This same process is then

Thalweg Elevation| carried out in each successive year.

LTOB? Elevation) 2 - LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation). Area below the LTOB elevation will be used and

1T08” Max Depth (1) tracked for each year as above. The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be recroded and tracked above as LTOB max depth.
x Dep

LTOB” Cross Sectional Area (ft’)

Note: The smaller the channel the closer the survey measurements are to their limit of reliable detection, therefore i I variation in neasurement (as a percentage) is by default magnified as channel size decereases. Some of the variability above is the result of this factor and some is due to the large amount of depositional sediments observed.




Table 10B. Monitoring Data - Cross Section Morphology Monitoring Summary
(Wits End/ DMS:100164) UT 2

UT 2 - Cross Section 25 (Riffle) UT 2 - Cross Section 26 (Pool) UT 2 - Cross Section 27 (Pool) UT 3 - Cross Section 28 (Riffle)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull* Area] 588.14 588.02 594.68 594.73
Bank Height Ratio_Based on AB Bankfull' Areaj 1.00 1.00 1.00 1.00
Thalweg Elevationf 587.49 586.55 593.44 594.11
LTOB® Elevation] 588.14 588.02 ) 594.68 594.73
LTOB” Max Depth (ft)] 0.65 1.48 1.24 0.62
LTOB’ Cross Sectional Area (f)] 2.4 7.6 6.1 2.88

Bankfull Elevation (ft) - Based on AB-Bankfull* Ared]

Bank Height Ratio_Based on AB Bankfull' Ared)

Thalweg Elevation|

LTOB® Elevation

LTOB” Max Depth (ft]

LTOB? Cross Sectional Area (ftz)

The above morphology parameters reflect the 2018 guidance that arose from the mitigation technical workgroup consisting of DMS, the IRT and industry mitigation providers/practitioners. The outcome
resulted in the focus on three primary morphological parameters of interest for the purposes of tracking channel change moving forward. They are the bank height ratio using a constant As-built bankfull
area and the cross sectional area and max depth based on each years low top of bank. These are calculated as follows:

Bankfull Elevation (ft) - Based on AB-Bankfull" Area) 1 - Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation. For example if the As-built bankfull area was 10 ft2, then the MY1 bankfull

Bank Height Ratio_Based on AB Bankfull" Areal elevation would be adjusted until the calculated bankfull area within the MY1 cross section survey = 10 ft2. The BHR would then be calculated with the difference between the low top of bank (LTOB)
Thalweg Elevation elevation for MY1 and the thalweg elevation for MY1 in the numerator with the difference between the MY1 bankfull elevation and the MY1 thalweg elevation in the denominator. This same process is then
carried out in each successive year.
2 - LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation). Area below the LTOB elevation will be used and
LTOB? Max Depth (ft tracked for each year as above. The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be recroded and tracked above as LTOB max depth.
LTOB? Cross Sectional Area (ftz)

LTOB® Elevation

Note: The smaller the channel the closer the survey measurements are to their limit of reliable detection, therefore i I variation in (as a percentage) is by default magnified as channel size decereases. Some of the variability above is the result of this factor and some is due to the large amount of depositional sediments observed.



Table 10C. Monitoring Data - Cross Section Morphology Monitoring Summary
(Wits End/ DMS:100164) UT 3

UT 3 - Cross Section 17 (Pool) UT 2 - Cross Section 18 (Riffle) UT 3 - Cross Section 19 (Riffle) UT 3 - Cross Section 20 (Pool) UT 3 - Cross Section 23 (Riffle)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull* Area] 577.89 577.89 582.95 582.62 590.06
Bank Height Ratio_Based on AB Bankfull' Areaj 1.00 1.00 1.00 1.00 1.00
Thalweg Elevation] 576.32 577.27 581.96 581.40 589.47
LTOB’ Elevation] 577.89 577.89 | 582.95 582.62 | 590.06
LTOB” Max Depth (ft] 1.57 0.63 0.99 1.22 0.60
LTOB’ Cross Sectional Area (ft')] 13.3 5.4 6.7 7.7 3.1

UT 3 - Cross Section 24 (Pool)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull* Area] 590.43

Bank Height Ratio_Based on AB Bankfull' Areaj 1.00

Thalweg Elevation] 588.89

LTOB Elevation] 590.43

LTOB® Max Depth (f)] 1.54

LTOB’ Cross Sectional Area (ft')] 11.3

The above morphology parameters reflect the 2018 guidance that arose from the mitigation technical workgroup consisting of DMS, the IRT and industry mitigation providers/practitioners. The outcome
resulted in the focus on three primary morphological parameters of interest for the purposes of tracking channel change moving forward. They are the bank height ratio using a constant As-built bankfull
area and the cross sectional area and max depth based on each years low top of bank. These are calculated as follows:

Bankfull Elevation (ft) - Based on AB-Bankfull' Area| 1 - Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation. For example if the As-built bankfull area was 10 ft2, then the MY1 bankfull

Bank Height Ratio_Based on AB Bankfull" Areal elevation would be adjusted until the calculated bankfull area within the MY1 cross section survey = 10 ft2. The BHR would then be calculated with the difference between the low top of bank (LTOB)

Thal Elevation elevation for MY1 and the thalweg elevation for MY1 in the numerator with the difference between the MY1 bankfull elevation and the MY1 thalweg elevation in the denominator. This same process is then
alweg Elevati

carried out in each successive year.
LTOB Elevation| 2 - LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation). Area below the LTOB elevation will be used and

LTOB? Max Depth (ft] tracked for each year as above. The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be recroded and tracked above as LTOB max depth.

LTOB? Cross Sectional Area (ft%)

Note: The smaller the channel the closer the survey measurements are to their limit of reliable detection, therefore i | variation in ical measul

nt (as a percentage) is by default magnified as channel size decereases. Some of the variability above is the result of this factor and some is due to the large amount of depositional sediments observed.



Table 10D. Monitoring Data - Cross Section Morphology Monitoring Summary
(Wits End/ DMS:100164) UT 3A

UT 3A - Cross Section 21 (Riffle) UT 3A - Cross Section 22 (Pool)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull* Area] 589.42 589.55
Bank Height Ratio_Based on AB Bankfull' Areaj 1.00 1.00
Thalweg Elevation] 588.73 588.06
LTOB’ Elevation] 589.42 589.55
LTOB® Max Depth (ft)] 0.69 1.49
LTOB’ Cross Sectional Area (f)] 4.0 9.8

Bankfull Elevation (ft) - Based on AB-Bankfull* Ared]

Bank Height Ratio_Based on AB Bankfull' Ared)

Thalweg Elevation|

LTOB® Elevation

LTOB” Max Depth (ft]

LTOB? Cross Sectional Area (ftz)

The above morphology parameters reflect the 2018 guidance that arose from the mitigation technical workgroup consisting of DMS, the IRT and industry mitigation providers/practitioners. The outcome
resulted in the focus on three primary morphological parameters of interest for the purposes of tracking channel change moving forward. They are the bank height ratio using a constant As-built bankfull
area and the cross sectional area and max depth based on each years low top of bank. These are calculated as follows:

Bankfull Elevation (ft) - Based on AB-Bankfull" Area) 1 - Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation. For example if the As-built bankfull area was 10 ft2, then the MY1 bankfull

Bank Height Ratio_Based on AB Bankfull" Areal elevation would be adjusted until the calculated bankfull area within the MY1 cross section survey = 10 ft2. The BHR would then be calculated with the difference between the low top of bank (LTOB)
Thalweg Elevation elevation for MY1 and the thalweg elevation for MY1 in the numerator with the difference between the MY1 bankfull elevation and the MY1 thalweg elevation in the denominator. This same process is then
carried out in each successive year.
2 - LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation). Area below the LTOB elevation will be used and
LTOB? Max Depth (ft tracked for each year as above. The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be recroded and tracked above as LTOB max depth.
LTOB? Cross Sectional Area (ftz)

LTOB® Elevation

Note: The smaller the channel the closer the survey measurements are to their limit of reliable detection, therefore i I variation in (as a percentage) is by default magnified as channel size decereases. Some of the variability above is the result of this factor and some is due to the large amount of depositional sediments observed.



Table 10E. Monitoring Data - Cross Section Morphology Monitoring Summary
(Wits End/ DMS:100164) UT 4

UT 4 - Cross Section 11 (Pool) UT 4 - Cross Section 12 (Riffle) UT 4 - Cross Section 13 (Pool) UT 4 - Cross Section 14 (Riffle)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull* Area] 573.37 573.37 576.28 576.50
Bank Height Ratio_Based on AB Bankfull' Areaj 1.00 1.00 1.00 1.00
Thalweg Elevationf 572.21 572.72 574.88 575.81
LTOB’ Elevation] 573.37 573.37 ) 576.28 i 576.50
LTOB’ Max Depth (ft] 1.16 0.65 1.39 0.69
LTOB’ Cross Sectional Area (f)] 6.7 4.0 6.4 3.2

Bankfull Elevation (ft) - Based on AB-Bankfull* Ared]

Bank Height Ratio_Based on AB Bankfull' Ared)

Thalweg Elevation|

LTOB® Elevation

LTOB” Max Depth (ft]

LTOB’ Cross Sectional Area (ft’)

The above morphology parameters reflect the 2018 guidance that arose from the mitigation technical workgroup consisting of DMS, the IRT and industry mitigation providers/practitioners. The outcome
resulted in the focus on three primary morphological parameters of interest for the purposes of tracking channel change moving forward. They are the bank height ratio using a constant As-built bankfull
area and the cross sectional area and max depth based on each years low top of bank. These are calculated as follows:

Bankfull Elevation (ft) - Based on AB-Bankfull' Area| 1 - Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation. For example if the As-built bankfull area was 10 ft2, then the MY1 bankfull
Bank Height Ratio_Based on AB Bankfull' Ared elevation would be adjusted until the calculated bankfull area within the MY1 cross section survey = 10 ft2. The BHR would then be calculated with the difference between the low top of bank (LTOB)
elevation for MY1 and the thalweg elevation for MY1 in the numerator with the difference between the MY1 bankfull elevation and the MY1 thalweg elevation in the denominator. This same process is then
carried out in each successive year.
LTOB Elevation| 2 - LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation). Area below the LTOB elevation will be used and
LTOB? Max Depth (ft] tracked for each year as above. The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be recroded and tracked above as LTOB max depth.

Thalweg Elevation|

LTOB” Cross Sectional Area (ft’)

Note: The smaller the channel the closer the survey measurements are to their limit of reliable detection, therefore i | variation in ical measul

nt (as a percentage) is by default magnified as channel size decereases. Some of the variability above is the result of this factor and some is due to the large amount of depositional sediments observed.



Table 10F. Monitoring Data - Cross Section Morphology Monitoring Summary
(Wits End/ DMS:100164) UT 5

UT 5 - Cross Section 15 (Pool) UT 5 - Cross Section 16 (Riffle)

MYO MY1 | MY2 | MY3 | MY5 | MY7 | MY+ MYo MY1 | MY2 | MY3 | MY5 | MY7 | MY+

Bankfull Elevation (ft) - Based on AB-Bankfull* Area] 572.78 572.84
Bank Height Ratio_Based on AB Bankfull' Areaj 1.00 1.00
Thalweg Elevation] 571.65 572.21
LTOB’ Elevation] 572.78 572.84
LTOB® Max Depth (f)] 1.13 0.63
LTOB? Cross Sectional Area (ft")] 4.9 3.0

Bankfull Elevation (ft) - Based on AB-Bankfull* Ared]

Bank Height Ratio_Based on AB Bankfull' Ared)

Thalweg Elevation|

LTOB® Elevation

LTOB” Max Depth (ft]

LTOB? Cross Sectional Area (ftz)

The above morphology parameters reflect the 2018 guidance that arose from the mitigation technical workgroup consisting of DMS, the IRT and industry mitigation providers/practitioners. The outcome
resulted in the focus on three primary morphological parameters of interest for the purposes of tracking channel change moving forward. They are the bank height ratio using a constant As-built bankfull
area and the cross sectional area and max depth based on each years low top of bank. These are calculated as follows:

Bankfull Elevation (ft) - Based on AB-Bankfull* Ared] 1 - Bank Height Ratio (BHR) takes the As-built bankful area as the basis for adjusting each subsequent years bankfull elevation. For example if the As-built bankfull area was 10 ft2, then the MY1 bankfull
elevation would be adjusted until the calculated bankfull area within the MY1 cross section survey = 10 ft2. The BHR would then be calculated with the difference between the low top of bank (LTOB)
elevation for MY1 and the thalweg elevation for MY1 in the numerator with the difference between the MY1 bankfull elevation and the MY1 thalweg elevation in the denominator. This same process is then
carried out in each successive year.

LTOB? Elevation) 2 - LTOB Area and Max depth - These are based on the LTOB elevation for each years survey (The same elevation used for the LTOB in the BHR calculation). Area below the LTOB elevation will be used and
tracked for each year as above. The difference between the LTOB elevation and the thalweg elevation (same as in the BHR calculation) will be recroded and tracked above as LTOB max depth.

Bank Height Ratio_Based on AB Bankfull' Ared)

Thalweg Elevation|

LTOB” Max Depth (ft
LTOB? Cross Sectional Area (ftz)

Note: The smaller the channel the closer the survey measurements are to their limit of reliable detection, therefore i I variation in (as a percentage) is by default magnified as channel size decereases. Some of the variability above is the result of this factor and some is due to the large amount of depositional sediments observed.
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AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 1 (34.908395, -80.441709)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-2 2.5Y4/2 100 Silty Loam
2-12 2.5Y6/4 90 2.5Y6/3 5 D M Silty Loam
2.5Y5/8 5 C PL
12+ 2.5Y6/3 97 2.5Y6/3 3 C M Clay Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 2 (35.831389, -79.887733)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture

0-2 2.5Y5/2 100 Silty Loam

2-9 2.5Y6/3 75 2.5Y6/2 20 D M Silty Loam
2.5Y5/6 5 C M

9-18 2.5Y7/2 80 2.5Y6/2 20 D M Silty Loam

18+ 2.5Y6/4 85 2.5Y6/6 10 C M Silty Clay Loam
2.5Y7/2 5 D M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 3 (34.908623, -80.443312)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture

0-6 2.5Y5/3 98 2.5Y5/6 2 C PL Silty Clay Loam

6-15 2.5Y6/3 95 2.5Y6/6 2 Silty Loam
2.5Y4/4 3

15+ 2.5Y6/6 80 2.5Y6/3 10 D M Sandy Clay Loam
2.5Y6/8 10 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 4 (34.909572, -80.442676)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-4 2.5Y4/3 100 Silty Loam
4-12 2.5Y6/6 100 Silty Loam
12-20 2.5Y6/3 95 2.5Y6/6 3 C M Silty Loam
2.5Y4/4 2 C M
20+ 2.5Y6/3 95 2.5Y6/6 3 C M Silty Clay Loam
2.5Y4/4 2 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 5 (34.909931, -80.442588)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-4 2.5Y6/4 100 Silty Loam
4-17 2.5Y6/4 98 2.5Y5/6 2 C M Silty Loam
17+ 2.5Y6/8 100 Silty Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 6 (34.910248, -80.44328)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-4 2.5Y5/3 100 Silty Loam
4-13 2.5Y6/4 100 Silty Loam
13-20+ 2.5Y6/4 96 2.5Y6/8 2 C M Fine Sandy Loam
2.5Y4/4 2 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 7 (34.910815, -80.442702)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 2.5Y5/2 100 Silt Loam
3-12 2.5Y6/4 70 2.5Y6/6 30 C M Gravel Silt Loam
12-21+ 2.5Y6/6 95 2.5Y6/4 3 D M Clay Loam
2.5Y6/8 2 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 8 (34.910834, -80.443475)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling

Depth (inches) Color % Color % Type | Location Texture
0-1 10YR5/3 100 Silt Loam
1-9 2.5Y4/2 100 Fine Sandy Loam
9-18 2.5Y6/4 100 Fine Sandy Loam
18+ 2.5Y6/3 80 2.5Y6/6 10 Gravel Loam

2.5Y4/3 10

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 9 (34.911343, -80.444421)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-2 2.5Y5/3 100 Silt Loam
2-9 2.5Y5/4 97 2.5Y6/8 3 C PL Silt Loam
9-18 2.5Y6/4 95 2.5Y6/3 3 D M Loam
2.5Y6/8 2 C PL
18+ 2.5Y6/4 95 2.5Y6/3 3 D M Clay
2.5Y6/8 2 C PL

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 11 (34.912335, -80.447071)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-11 2.5Y6/4 100 Sandy Clay Loam
11-16 2.5Y4/2 100 Silt Loam
16+ 2.5Y6/4 95 2.5Y6/2 3 D M Loamy Clay
2.5Y5/6 2 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 12 (34.912704, -80.447368)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 2.5Y6/4 70 2.5Y5/2 28 C M Silt Loam
2.5Y5/6 2 C M
3-17 2.5Y6/4 98 2.5Y6/8 2 C M Silt Loam
17+ 2.5Y6/6 85 2.5Y6/4 12 D M Loamy Clay
2.5Y6/8 3 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 13 (34.912023, -80.447574)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 2.5Y3/3 100 Loam
3-9 2.5Y6/4 100 Silt Loam
9-19 2.5Y5/3 97 2.5Y5/6 3 C M Fine Sandy Loam
19+ 2.5Y6/6 100 Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 14 (34.911495, -80.448929)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-5 2.5Y4/4 100 Loam
5-18 2.5Y6/4 97 2.5Y6/8 3 C M Fine Sandy Loam
18+ 2.5Y6/4 80 2.5Y6/8 15 C M Sandy Clay Loam
2.5Y6/3 5 D M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 15 (34.911912, -80.443331)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 2.5Y5/3 100 Silt Loam
3-10 2.5Y6/4 97 2.5Y6/8 3 C M Fine Sandy Loam
10+ 2.5Y6/6 100 Sandy Clay Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 16 (34.912721, -80.443728)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture

0-5 10YR5/3 97 10 YR 3/4 3 C M Silt

5-11 2.5Y6/4 80 2.5Y6/2 5 D M Sandy Clay Loam
2.5Y3/2 10 C M
2.5Y5/6 5 P L

11+ 2.5Y6/6 97 10 YR 5/6 3 C M Sandy Clay Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

Soil Series:

6/1/2022

SOIL BORING LOG

Wits End

Union County, NC

Soil Profile GW 17 (34.913352, -80.443761)

W. Grant Lewis

CmB - Cid channery silt loam*

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 2.5Y6/4 97 10YR5/6 3 C M Silt
3-10 2.5Y6/3 60 2.5Y5/1 35 D M Clay Loam (Pond Sediment)
2.5Y4/3 3 C M
2.5Y6/8 2 C M
10-15+ 2.5Y5/2 95 2.5Y4/4 5 C M Silt (Pond Sediment)

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 18 (34.914105, -80.443531)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0+ 2.5Y5/2 60 2.5Y2/1 40 C M Silt (Pond Sediment)

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 19 (34.914131, -80.444315)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-4 10YR5/3 90 10 YR 5/1 5 D M Loam
10 YR 5/6 5 C M
4-8 2.5Y6/2 90 10YR5/1 5 D M Sandy Loam
10YR5/6 5 C M
8-18+ 2.5Y6/2 100 Loamy Sand

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 20 (35.831389, -79.887733)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-4 2.5Y6/4 95 10YR5/6 3 C M Silt
4+ 10 YR 5/1 70 10 YR 6/3 28 C M Silt
10 YR5/6 2 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue
Raleigh, North Carolina 27603
919-215-1693

SOIL BORING LOG

Date: 6/1/2022
Project/Site: Wits End
County, State: Union County, NC

Sampling Point/

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Coordinates: Soil Profile GW 21 (34.915517, -80.444192)
Investigator: W. Grant Lewis
Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 10YR6/3 98 10 YR 6/2 2 D M Silt Loam
3-12 10 YR 6/3 65 10 YR7/1 30 D M Clay Loam
10 YR 6/6 5 C M
12-21 10 YR 4/1 70 10 YR 3/1 20 C M Silt
10 YR 4/4 10 C M
21+ 2.5Y6/3 98 2.5Y6/6 2 C M Gravel Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number: 1233

Signature:

Name/Print: W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 22 (34.915434, -80.444929)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-6 10YR5/2 100 Silt Loam
6-15 10 YR 6/3 50 10 YR 3/1 45 C M Sandy Clay Loam
10 YR 4/6 5 C M

15-18 10 YR 6/2 100 Gravel Loam
18+ 2.58Y6/3 100 Clay Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 23 (34.915962, -80.444648)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 10 YR 6/2 98 10 YR6/6 2 C PL Silt Loam
3-8 10 YR 6/2 75 2.5Y7/4 24 C M Sandy Clay Loam
10 YR 6/6 1 C M
8-18 2.5Y5/6 80 2.5Y6/6 20 C M Loamy Clay
18-24 2.5Y5/6 100 Clay
24+ 2.5Y6/6 75 2.5Y6/3 23 D M Clay
2.5Y5/4 2 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 24 (34.916465, -80.445179)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-11 10 YR 6/2 90 10 YR 6/1 6 D M Silt Loam
10 YR 5/6 4 C M
11-18 10 YR 5/1 97 10 YR 5/3 3 C PL Clay
18+ 10 YR 6/1 90 10 YR 7/2 10 C M Fine Sandy Loam

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 25 (34.917795, -80.446322)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-3 10YR5/2 100 Silt Loam
3-15 10 YR 7/4 70 10 YR 6/2 25 D M Silt Loam
10 YR 6/8 5 C M
15+ 10YR7/3 80 10 YR 4/6 20 C M Fine Sand

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 26 (34.916283, -80.444017)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV. *Gauge located
in drained pond, most
appropiate soil series based on
landscape position.

Soil Series: CmB - Cid channery silt loam*
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-6 10YR6/3 97 10 YR5/4 3 C PL Silt Loam
6-15 10 YR 6/2 95 10 YR 4/6 5 C PL Fine Sandy Loam
15-20 10 YR 6/4 95 10 YR 5/2 5 D M Gravel Loam
20+ 2.5Y7/4 98 2.5Y6/3 1 C M Clay
10 YR 5/6 1 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 27 (34.917262, -80.442973)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture

0-4 10 YR 6/4 98 10YR5/6 2 C PL Silt Loam

4-9 10YR7/6 78 10 YR 7/4 20 D M Fine Sandy Loam
10 YR 6/8 2 C M

9-21 10 YR 7/8 99 10 YR 6/8 1 C M Clay Loam

21+ 10 YR 6/8 70 10 YR 7/4 25 D M Sandy Clay Loam
10 YR5/8 5

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis




AXIOM ENVIRONMENTAL, INC

218 Snow Avenue

Raleigh, North Carolina 27603

919-215-1693

SOIL BORING LOG

Date:
Project/Site:
County, State:

Sampling Point/
Coordinates:

Investigator:

6/1/2022

Wits End

Union County, NC

Soil Profile GW 28 (34.917856, -80.442393)

W. Grant Lewis

Notes: Location is shown on
Figure 1 CCPV.

Soil Series: CmB - Cid channery silt loam
Matrix Mottling
Depth (inches) Color % Color % Type | Location Texture
0-4 10 YR 6/2 100 Silt Loam
4-9 10 YR 6/4 95 10 YR 6/8 5 C M Gravel Loam
9+ 10 YR 6/6 60 10 YR 6/2 35 D M Sandy Clay Loam
10 YR 5/8 5 C M

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. Locaction: PL=Pore Lining, M=Matrix.

North Carolina Licensed Soil Scientist

Number:

Signature:

Name/Print:

1233

W. Grant Lewis
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Wits End Groundwater Gauge 5
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Wits End Stream Crest Gauge Waxhaw Branch Downstream
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Wits End Stream Flow Gauge UT3 Upstream
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Wits End Stream Flow Gauge UT3A
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Wits End Stream Flow Gauge UT4
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Wits End Stream Flow Gauge UT5
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Appendix E: Project Timeline and Contact Info

Table 11. Project Timeline
Table 12. Project Contacts

Final MYO Monitoring Report (Project No. 100164) Appendices
Wits End Stream and Wetland Mitigation Site Restoration Systems, LLC
Union County, North Carolina April 2023



Table 11. Project Timeline

Data Collection

Task Completion or

Activity or Deliverable Complete Deliverable Submission
JProject Instituted NA Aug-20
|Mitigation Plan Approved NA 28-Jul-21
|Construction (Grading) Completed NA 22-Jul-22
Jpianting Completed NA 28-Jul-22
|As-bui|t Survey Completed Jul-22 Jul-22
IMY-0 Baseline Report Jun-22 Mar-23

Stream Survey 1-Jun-22 NA

Vegetation Survey 10-Feb-23 NA

[MY1+ Monitoring Reports

|Remediation Items (e.g. beaver removal, supplements, repairs etc.)

|Encroachment

Table 12. Project Contacts

| Project Name/Number

IProvider

Mitigation Provider POC

Restoration Systems, LLC
1101 Haynes Street, Suite 211
Raleigh, NC 27604

Ray Holz

919-755-9490

|Designer

JPrimary project design POC

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

Grant Lewis
919-215-1693

Construction Contractor

Land Mechanics Designs, Inc.
126 Circle G Lane

Willow Spring, NC 27592
Charles Hill

919-639-6132




Appendix F: Other Data

Figures 3A-B. Stream Buffer Credit Adjustment Output

Wilmington District Stream Buffer Credit Calculator

UT 3 Redesign Summary Sheet

Recorded Release and Removal of Trails from Conservation Easement

Final MYO Monitoring Report (Project No. 100164) Appendices
Wits End Stream and Wetland Mitigation Site Restoration Systems, LLC
Union County, North Carolina April 2023
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Wilmington District Stream Buffer Credit Calculator

Site Name: Wits End
USACE Action ID: NA
NCDWR Project Number: NA
Sponsor: Restoration Systems
Number of Exempt Terminal Stream Ends’: 7

County: Union

Minimum Required Buffer Width*: 50

Mitigation Type

Mitigation Ratio

Creditable Stream

Include in Buffer

Buffered Stream

Baseline Stream Credit

Credit From Buffered

Multiplier® Length® Calculations Length Streams
Restoration (1:1) 1 10323 Yes 10323.00 10323.00 10323.00
Enhancement | (1.5:1) 1.5 232 Yes 154.67 232.00 154.67
Enhancement Il (2.5:1) 2.5
Preservation (5:1) 5
Other (7.5:1) 7.5
Other (10:1) 10
Custom Ratio 1 5 973 Yes 194.60 973.00 194.60
Custom Ratio 2
Custom Ratio 3
Custom Ratio 4
Custom Ratio 5
Totals 11528.00 10672.27 11528.00 10672.27
Buffer Width Zone (feet from Ordinary High Water Mark)
Buffer Zones less than 15 feet >15 to 20 feet >20 to 25 feet >25 to 30 feet >30 to 35 feet >35 to 40 feet >40 to 45 feet >45 to 50 feet >50 to 75 feet >75 to 100 feet >100 to 125 feet >125 to 150 feet
Max Possible Buffer (square fEet)5 348312.75 117203.25 117752.75 118302.25 118851.75 119401.25 119950.75 120500.25 610743.75 624481.25 638218.75 651956.25
Ideal Buffer (square feet)® 347079.04 115578.42 115570.26 115208.61 114511.84 113763.00 113109.34 112567.42 550653.99 526773.22 511045.07 499872.80
Actual Buffer (square feet)7 339479.07 110624.73 109535.72 108351.98 107060.98 105577.40 104192.60 102983.17 261275.99 259621.51 243393.22 201245.87
Zone Multiplier 50% 10% 10% 10% 5% 5% 5% 5% 7% 5% 4% 4%
Buffer Credit Equivalent 5336.13 1067.23 1067.23 1067.23 533.61 533.61 533.61 533.61 747.06 533.61 426.89 426.89
Percent of Ideal Buffer 98% 97% 96% 95% 95% 95% 94% 94% 47% 49% 48% 40%
Credit Adjustment -98.19 -37.17 -44.79 -50.18 -26.82 -29.26 -31.70 -33.84 354.47 262.99 203.31 171.86
. . Credit Loss in Required Credit Gain for Net Change in .
Total Baseline Credit Buffer Additional Buffer Credit from Buffers Total Credit
10672.27 -351.95 992.64 640.69 11312.96

'Number of terminal stream ends, including all points where streams enter or exit the project boundaries, but not including internal crossings even if they are not protected by the easement.

’Minimum standard buffer width measured from the top of bank (50 feet in piedmont and coastal plain counties or 30 feet in mountain counties)
3Use the Custom Ratio fields to enter non-standard ratios, which are equal to the number of feet in the feet-to-credit mitigation ratio (e.g., for a perservation ratio of 8 feet to 1 credit, the multiplier would be 8).
4Equal to the number of feet of stream in each Mitigation Type. If stream reaches are not creditable, they should be excluded from this measurement, even if they fall within the easement.

>This amount is the maximum buffer area possible based on the linear footage of stream length if channel were perfectly straight with full buffer width and no internal crossings. This number is not used in calculations, but is provided as a reference.

®Maximum potential size (in square feet) of each buffer zone measured around all creditable stream reaches, calculated using GIS, including areas outside of the easement. The inner zone (0-15') should be measured from the top of the OHWM or the edge of the average stream width if OHWM is not known. Non-creditable stream reaches
within the easement should be removed prior to calculating this area wtih GIS.
7Square feet in each buffer zone, as measured by GIS, excluding non-forested areas, all other credit type (e.g., wetland, nutrient offset, buffer), easement exceptions, open water, areas failing to meet the vegetation performance standard, etc. Additional credit is given to 150 feet in buffer width, so areas within the easement that are more
than 150 feet from creditable streams should not be included in this measurement. Non-creditable stream reaches within the easement should be removed prior to calculating this area wtih GIS.
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STATE OF NORTH CAROLINA

COUNTY OF UNION
RELEASE AND REMOVAL
OF TRAILS FROM
CONSERVATION EASEMENT

THIS RELEASE AND REMOVAL OF TRAILS FROM CONSERVATION EASEMENT
(hereinafter, “Release"), is made as of the date set forth in the notary acknowledgment below, by
RESTORATION SYSTEMS, LLC, a North Carolina limited liability company ("Grantor™), and the
STATE OF NORTH CAROLINA ("Grantee™).

A. Grantor conveyed a conservation casement to Grantee in that certain instrument dated the
22nd day of June 2021, recorded in Book 8144, Page 757, Union County Registry (the "Conservation
Easement”).

B. A portion of certain real property owned by Grantor is preserved and protected by the
Conservation Easement for the purposes as set forth therein.

C. The property that is subject to preservation and protection under the Conservation Easement
consists of a total of approximately 56.839 acres and is more particularly identified and described
therein as the "Conservation Easement Area" or "Easement Area."

Submitted electronically by "Manning Fulton & skinner, P.A."
in compliance with North Carolina statutes governing recordable documents
and the terms of the submitter agreement with the uUnion County Register of Deeds.
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D. A Plat of Survey prepared by Carolina Surveyors, Inc. and recorded on June 1, 2021, in Plat
Cabinet P, Pages 903-904, Union County Registry, depicted two 6' trails in the Easement Area and as
shown on EXHIBIT A.

E. Grantor has agreed to release all rights to the 6' trails and thereby quitclaims, releases, and
abandons the 6' trails as depicted on EXHIBIT A (the "Release Arcas™), attached hereto, and
incorporated herein by this reference, from the rights to use, repair, ar reconstruct so that Grantee may
possess the Release Arcas and the Conservation Easement unencumbered by the 6' trails.

F. Based on the foregoing, the North Carolina Department of Environmental Quality, Division
of Mitigation Services has accepted the release of rights to these 6' trails and the execution of this
instrument for the purposes set forth herein.

G. Authority to accept this Release on behalf of the North Carolina Department of
Environmental Quality, Division of Mitigation Services was delegated 1o the North Carolina
Department of Administration by resolution adopted by the Governor and Council of State at a meeting
held in the City of Raleigh, North Carolina, on the 13th day of September 2011,

NOW THEREFORE, forand in receipt of Ten Doliars (§10.00) and other good and valuable
consideration, the receipt of which is hereby acknowledged, Grantor does hereby exccute this Release
and agrees as follows:

1. The recitals stated above are substantive and are incorporated in fuli by this reference.

2. Al capitalized terms appearing in this Release and not otherwise defined shall have the
meaning ascribed to such terms in the Conservation Easement.

3. Grantor, for itself and its heirs, successors, and assigns, does hereby irrevocably and
completely remise. release, and quitclaim unto Grantee, its successors and assigns, all right, title,
claim, and interests to and in the Release Areas.

4, This Release shali apply only to the 6 trails in the Release Arcas and the remainder of the
Conservation Easement Area shall continue to be subject to all retained rights, and said Conservation
Easement shall otherwise remain in full force and effect.

TO HAVE AND TO HOLD, the Release Arcas, together with all privileges and
appurtenances thereunto belonging, to Grantee, its successors and assigns, free, discharged, and
released from the right to use the 6' trails.

[signatures on following page]

ITiR884v2.IPB. 26275128733
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IN TESTIMONY WHEREOF, Grantor has hereunto set its hand and seal, the day and year herein

notarized.
GRANTOR:
Restoration Systems, LL.C,
a North Carolina limited liability company
By: (:?c /& @/’f// (SEAL)
Name: George Howard / (SEAL)
Title:_ CEO (SEAL)
NORTH CAROLINA

COUNTY OF \.vf ake_

L Tohn D

hereby certify that -
execution of the foregoin

. a Notary Public in and for the County and State aforesaid, do
personally appeared before me this day and acknowledged the
instrument.

0
IN WITNESS WHEREOF, | have hereunto set my hand and Notary Seal this the Z-l day of
'I..,l;, , 2022,

Notary Public ' ? 5::

My commission expires:

1 =4$-2.6

et

3718884v2 JPB.26275.T28733
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EXHIBIT A

Release Areas — 6' Trails
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Appendix G: Record Drawings & As-built Survey

Final MYO Monitoring Report (Project No. 100164) Appendices
Wits End Stream and Wetland Mitigation Site Restoration Systems, LLC
Union County, North Carolina April 2023
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E g
Species # planted* | % of total | # planted* | % of total | # planted** | % of total | # planted % z
=
River birch (Betula nigra) 245 5 - -- 1550 15 1795 %
o)
Bitternut hickory (Carya cordiformis) 490 10 - - - - 490 2
o
American elm (Ulnmis americana) 245 5 170 5 - - 415 g
r4
Q
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Silky dogwood (Cornus amomum) 245 5 - -- 2067 20 2312 g
Z
=}
Persimmon (Diospyros virginiana ) - - 510 15 - - 510 %
B
Hackberry (Celtis occidentalis) 490 10 - -- 517 5 1006 é
Z
Green ash (Fraxinus pennsylvanica) 245 5 - -- 517 5 762 §
=
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Sycamore (Platanus occidentalis) 245 5 170 5 1550 15 1965 E (lt_)
= -
Red mulberry (Morus rubra) - - 170 5 517 5 687 E (_DI
o
O
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& 2
s rubr w3 3
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Shumard oak (Quercus shumardii) 490 10 - - - - 490 2 (b
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TOTAL] 4896 100 3400 100 10336 100 18632 E <
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SURVEYORS CERTIFICATION(S)

Surveyor's disclaimer: No attempt was made to locate any cemeteries, wetlands, hazardous material
sites, underground utilities or any other features above, or below ground other than those shown.
However, no visible evidence of cemeteries or utilities, aboveground or otherwise, was observed by
the undersigned (other than those shown).

| certify that the survey is of an existing parcel or parcels of land or one or more existing easements
and does not create a new street or change an existing street.

| JOHN A. RUDOLPH , certify that this plat was prepared under my supervision from an actual field
survey made under my supervision, of as-built conditions.

That the boundaries not surveyed are clearly indicated as such and were plotted from information as
referenced hereon; That the ratio of precision as calculated was 1:7,500+ and that the
global navigational satellite system (GNSS) was used to perform this survey and the following
information was used:

Class of Survey: CLASS B (HORIZONTAL) CLASS B (VERTICAL)

Positional Accuracy: 0.12 feet (HORIZONTAL)

Type of GPS field procedure: RTK

Dates of survey: _May and June 2022

Datum/Epoch: __ NAD 1983(2011)

Published/Fixed Control Use: OPUS

Geoid Model: __2012B CONUS

Combined Grid Factor: _0.99995565 GROUND TO GRID

Units: __US SURVEY FEET

That this plat meets the requirements of the standards of practice for land surveying in North
Carolina. Witness my hand and seal this _29th _day of _July , 2022,
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