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Mr. Matthew Reid

Western Project Manager
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Asheville, NC 28801

RE: Moores Fork Stream Mitigation Project
Yadkin River Basin — CU# 03040101
Surry County, North Carolina
NCEEP Project # 94709
Contract No. 6500

Dear Mr. Reid:

Wildlands Engineering, Inc. (Wildlands) has reviewed the Division of Mitigation Services (DMS) comments
from the Draft Monitoring Year 6 report for the Moores Fork Stream Mitigation Project. The following
Wildlands responses to DMS’s report comments are noted in italics lettering.

DMS comment: 1.2.4 Stream Areas of Concern and Management Activities: Please also add to the
repair discussion that the conservation easement was remarked by a PLS as part of the repair.
Additional signage, posts and fresh paint were part of this additional work.

Wildlands response: Text was added to section 1.2.4 to discuss that the conservation easement was
remarked by a PLS.

DMS comment: CCPV: Thanks for providing updated invasive species polygons. Please continue to
update as treatment occurs and populations are reduced. This map is a useful tool for the contractor
treating the site. DMS will continue treating invasives until the project is closed.

Wildlands response: You’re welcome. Wildlands will continue to update the CCPV figures as treatment of
invasive species occurs, and populations are reduced.

DMS comment: Tables 6a-6j and Table 7: Please include the date that the project was visually
assessed at the top of the table. This was an IRT request at the 2021 credit release meeting. Please

include this information in future monitoring reports.

Wildlands response: The dates that the project was visually assessed was added to the top of Tables 6a-
6j and Table 7.
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DMS comment: Digital Files: No comments
Wildlands response: Noted.

Enclosed please find one (2) hard copy and one (1) electronic copy on USB of the Final Monitoring
Report. Please contact me at 704-941-9093 if you have any questions.

Sincerely,

;,,{:f’ N _— . H ~ S
_f g;:&“;,dfi{;r—_m €? (j L %;‘éf Fa1 é}gzg,}i‘

Kirsten Y. Gimbert
Project Manager
kgimbert@wildlandseng.com
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EXECUTIVE SUMMARY

The North Carolina Department of Environmental Quality (NCDEQ) Division of Mitigation Services (DMS)
restored, enhanced, and preserved approximately 19,587 linear feet (LF) of Moores Fork and 13
unnamed tributaries (UTs), provided livestock fencing and alternative water sources to exclude livestock
from streams, removed invasive plant species across the project, and established native riparian buffers.
The restoration project was developed to fulfill stream mitigation requirements accepted by the DMS
for the Upper Yadkin River Basin (Cataloging Unit 03040101). The Moores Fork Stream Mitigation
Project (Site) will net 11,587.543 stream mitigation units (SMU) through a combination of restoration,
enhancement | and Il, and preservation.

The Site is within a Targeted Local Watershed (TLW) identified in the Upper Yadkin River Basin
Restoration Priority (RBRP) plan (NCDENR, 2009). The RBRP identified the Stewarts Creek 14-digit HUC
03040101100010 as a TLW. Agriculture is the primary land use in the watershed (36% agriculture land
cover and only 3% impervious cover), and the RBRP identified degraded riparian buffers as the major
stressor to water quality. The Site is also located within the identified RBRP as a priority subwatershed
for stream restoration and agricultural BMPs according to the initial Upper Yadkin-Ararat River local
watershed planning (LWP).

The final design was completed in June 2013. The Site was constructed in December 2014 and planted in
February 2015. An as-built survey was conducted following construction in December 2014. However,
following construction, a large flood event with an estimated return interval of 50 to 100 years occurred
at the site on April 18-19, 2015, causing damage to the main stem of Moores Fork. This damage was
repaired in March and April of 2016, and a second as-built survey was performed on the repaired areas
in April of 2016. The baseline monitoring efforts began in June of 2016 and monitoring year (MY) 1
efforts were initiated in late October of 2016. The Site has been monitored on an annual basis and MY6
activities were completed in September 2021. The following report summarizes the MY6 status of the
Site.

Overall, the Site is on track to meet monitoring success criteria for MY7 vegetation, geomorphology, and
hydrology performance standards. The MY6 vegetation survey resulted in an average stem density of
482 planted stems per acre and an average height of 14.9 feet. The Site is on track to meet the MY7
density requirement of 210 planted stems per acre, with all 12 plots (100%) individually exceeding this
requirement. Additionally, the MY6 visual assessment revealed that invasive plant populations have
been reduced due to ongoing treatments. In 2021, DMS implemented stream repairs for nine instances
of lateral and vertical instability throughout the Site that currently appear stable and are functioning as
designed. The performance standard of two recorded bankfull events in separate monitoring years was
met for both Moores Fork and Silage Tributary in MY3. In MY6, at least one bankfull event occurred on
Moores Fork and on Silage Tributary.
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Section 1: PROJECT OVERVIEW

The Site was implemented under a design-bid-build contract with DMS in Surry County, NC. The Site is
located in the Yadkin River Basin; eight-digit HUC 03040101 and the 14-digit HUC 03040101100010
(Figure 1). Located in the Piedmont physiographic province (NCGS 2004), the project watershed
primarily includes agricultural land cover. The drainage area for the lower end of Moores Fork is 1,527
acres, and the drainage area for Silage Tributary is 156 acres. The Site is located approximately 0.25 mile
north of NC 89 on Horton Road. The project site is located on both sides of Horton Road. Latitude and
longitude for the site are 36.506671 N and -80.704115 W, respectively (Figure 1).

The NCDEQ DMS restored, enhanced, and preserved approximately 19,587 LF of Moores Fork and 13
UTs, provided livestock fencing and alternative water sources to keep livestock out of the streams,
removed invasive plant species across the project, and established native riparian buffers. The
restoration project was developed to fulfill stream mitigation requirements accepted by the DMS for the
Upper Yadkin River Basin (HUC 03040101). Mitigation work within the Site included restoring and
enhancing 15,308 LF and preserving 4,279 LF of stream. The Moores Fork Stream Restoration Project
will net 11,587.543 SMUs through a combination of restoration, enhancement | and Il, and preservation.
Due to overhead utility easements that cross project streams, 7.8 SMUs were removed on Silage
Tributary Reach 2 (starting at STA 30+10.49 and ending at STA 30+33.95), 10.4 SMUs were removed on
Moores Fork (starting at STA 37+22.01 and ending at STA 37+42.79), and 4.1 SMUs were removed on
Corn Trib (starting at STA 19+38.58 and ending at STA 19+59.15) as shown in Table 1 of Appendix A.

The final design was completed in June 2013. The Site was constructed in December 2014 and planted in
February 2015. An as-built survey was conducted following construction in December 2014. However,
following construction, a large flood event with an estimated return interval of 50 to 100 years occurred
at the site on April 18-19, 2015, causing damage to the main stem of Moores Fork. This damage was
repaired in March and April of 2016, and a second as-built survey was performed on the repaired areas
in April of 2016. The baseline monitoring efforts began in June of 2016 and MY1 efforts were initiated in
late October of 2016. The MY6 monitoring activities were completed in September 2021. More detailed
information related to the project activity, history, and contacts can be found in Appendix A, Tables 1
and 2. Directions and a map of the Site are provided in Figure 1, and project components are illustrated
for the Site in Figure 2. Please refer to the Project Component Map (Figure 2) for the stream features
and to Table 1 for the project component and mitigation credit information for the Site. This report
documents the results of the MY6 monitoring efforts.

1.1 Project Goals and Objectives

Prior to construction activities, dairy and farming operations on the site deforested riparian buffers and
allowed direct livestock access to the stream, leading to elevated temperatures and nutrient level.
Channel straightening and dredging throughout much of the project are also contributed to channel
degradation. Table 11 in Appendix D present the pre-restoration conditions in detail.

This mitigation site is intended to provide numerous ecological benefits within the Yadkin River Basin.
The project goals identified in the Mitigation Plan (Confluence, 2012) include:

e |Improve water quality in Moores Fork and the UTs through reductions in sediment and nutrient
inputs from local sources;

e Create conditions for dynamic equilibrium of water and sediment movement between the
supply reaches and project reaches;

e Promote floodwater attenuation and secondary functions associated with more frequent and
extensive floodwater contact times;

Moores Fork Stream Mitigation Project
Monitoring Year 6 Annual Report - FINAL 1-1



e Improve in-stream habitat by increasing the diversity of bedform features;

e Enhance and protect native riparian vegetation communities; and

e Reduce fecal, nutrient, and sediment loads to project streams by promoting and implementing
livestock best management practices.

The project objectives have been defined as follows:

e Restoration of the dimension, pattern, profile of approximately 1,828 LF of Moores Fork Reach 2
and 243 LF of the Pond Tributary;

e Restoration of the dimension and profile (Enhancement I) of the channel for approximately
2,832 LF of Moores Fork Reach 3, 900 LF of Silage Reach 1, 2,448 LF of Silage Reach 2, 300 LF of
Barn Reach 1 and 112 LF of Corn Reach 2;

e Limited channel work coupled with livestock exclusion, gully stabilization, invasive species
control and buffer planting (Enhancement Il) on approximately 761 LF of Moores Fork Reach 1,
167 LF of Cow Tributary 1, 767 LF of Cow Tributary 2, 3,134 LF of Barn Reach 2, 1,350 LF of Corn
Reach 1, and 466 LF of UT1;

e Livestock exclusion fencing and other best management practice installations;

e |nvasive plant species control measures across the entire project wherever necessary; and

e Preservation of approximately 4,279 LF of relatively un-impacted forested streams (UTs 2, 3, 6,
7, 8,9, and 10) in a permanent conservation easement.

1.2 Monitoring Year 6 Data Assessment

Annual monitoring was conducted between April and September 2021 to assess the condition of the
project. The stream restoration success criteria for the Site follows the approved performance standards
presented in the Moores Fork Stream Mitigation Project Final Mitigation Plan (Confluence, 2012).
Annual monitoring will be conducted for seven years to provide a project data chronology that will
facilitate an understanding of project status and trends.

1.2.1 Vegetation Assessment

A total of 12 vegetation monitoring plots were established during the baseline monitoring within the
project easement areas using a standard 10 by 10 meter plot. Please refer to Figures 3.0-3.6 in Appendix
B for the vegetation monitoring locations. The final vegetation performance standard is the survival of
210 planted stems per acre and an average of 8 feet minimum in height at the end of year seven of the
monitoring period.

The MY6 vegetation survey was completed in September 2021, resulting in an average stem density of
482 planted stems per acre and an average stem height of 14.9 feet. The Site is well on track to meet the
MY7 density requirement of 210 planted stems per acre, with all 12 plots (100%) individually exceeding
the requirement. The Site is also on track to meet the MY7 height requirement with 10 of 12 plots (83%)
individually exceeding the requirement. A few stems that were previously noted missing were found
alive this year, which slightly increased the overall stem count by less than 1%. A majority (88%) of the
surviving planted stems in vegetation plots are thriving with a health score (vigor) of 3 or 4.
Approximately 12% of the surviving stems scored a vigor of 2, indicating that they have fair plant health
with some damage present. This lower vigor rating is due to damage from storm events, vine
strangulation, suffocation from dense herbaceous cover, insects, deer, or other unknown factors.
However, some planted stems previously damaged by the aforementioned factors have grown to a
height where they can likely survive and outcompete herbaceous cover, vines, and deer. In addition,
desirable volunteer species such as red maple, river birch, tag alder, and tulip poplar are present
throughout the Site. Please refer to Appendix B for vegetation plot photographs and Appendix C for
vegetation data tables.
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1.2.2 Vegetation Areas of Concern and Management Activity

Currently, only 2% of the easement acreage is mapped with invasive species areas of concern. Areas of
invasive plant populations were identified in MY6 throughout the Site. Species included: kudzu (Pueraria
montana), Chinese privet (Ligustrum sinense), Japanese honeysuckle (Lonicera japonica), Multiflora rose
(Rosa multiflora), oriental bittersweet (Celastrus orbiculatus), morning glory (Convolvulus sp.), and
English ivy (Hedera helix). In 2021, invasive treatment occurred in February, April, May, and September
and will continue through closeout. Along the left floodplain of Moores Fork, areas of kudzu persist and
additional pockets were observed (discovered in MY6) along the stream banks and within the easement
where kudzu is spreading from the adjacent property.

Isolated bare/sparsely vegetated areas observed in MY6 are of minimal concern as herbaceous cover
continues to become more established. Vegetation areas of concern are shown in Figures 3.0-3.6 in
Appendix B.

1.2.3 Stream Assessment

MY6 is a reduced monitoring year that does not require morphological surveys; therefore no cross-
sectional survey was performed in 2021. In general, MY6 riffle pebble counts in Moores Fork indicate
coarser sediment size distribution as compared to MYO0. Along Silage Tributary, MY6 riffle pebble counts
indicate similar or coarser sediment size distribution as compared to MYO. Please refer to Appendix D
for pebble count plots.

1.2.4 Stream Areas of Concern and Management Activity

Repair work was completed at Moores Fork in March 2021. DMS contracted with a design firm to
develop a repair plan for nine locations throughout the project area. The work included the installation
of constructed riffles, boulder step/sills, vegetated geo lifts, and planting live stakes, bare root trees and
transplants within disturbed areas. In addition, the conservation easement was remarked by a PLS by
adding signage, posts, and fresh paint as needed. Repairs appear to be stable and functioning as
designed with herbaceous cover and live stakes becoming well established along banks and rock
steps/sills maintaining vertical stability. The repairs described above have decreased bank erosion along
Moores Fork Reach 2 from 3.3% in MY5 to 2.5% in MY6 and along Moores Fork Reach 3, from 3.0% in
MY5 to 1.0% in MY6. In addition, the repairs have reduced bank erosion along Silage Tributary Reach 1
from 3.3% in MY5 to 1.9% in MY6 and along Silage Tributary Reach 2, from 4.9% in MY5 to 4.1% in MY6.
Please refer to a photolog of the repair work in Appendix B. The as-built survey of the repair is included
in Appendix F.

The remaining stream areas of concern include localized instances of bank instability and sediment
deposition. Along Moores Fork, new or expanded areas of bank instability were noted in MY6 (STA
23+40, 34+90, 40+00, and 43+10) where woody vegetation has failed to take hold along the banks.
Areas of stream instability seem to be isolated and are not prevalent along Moores Fork.

Along Silage Tributary, a few new or expanded areas of bank instability were also noted in MY6 (STA
23+80, 28+70, and 29+70). Several structures that were installed for grade control have been
undermined by flow piping under or around them. Areas of instability are more frequent along Silage
Tributary due to the nature of this confined steep valley in combination with flashy runoff from large
precipitation events.

Other stream areas of concern are present in some of the smaller tributaries on the Site. Pond Tributary
continues to experience sedimentation along the project start, but well-established willows and other
woody vegetation along the banks are maintaining the channel function. At the project start of Corn
Tributary, a significant headcut and erosion around the culvert continues to worsen. In 2019, DMS
contracted with a provider to control beaver and dams at the Site. No additional beaver activity was
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observed in 2021. Stream areas of concern and management activities are shown in Figures 3.0-3.6 in
Appendix B.

1.2.5 Hydrology Assessment

Bankfull data collected on September 7, 2021 indicate that at least one bankfull event occurred on
Moores Fork and Silage Tributary in MY6. Monthly rainfall data indicate higher than normal rainfall
amounts occurred during the months of February and August 2021 (NCCRONOQOS, 2021). The hydrologic
performance standard for the Site states that two bankfull flow events must be documented on
restoration reaches within the seven-year monitoring period and must occur in separate years. The
performance standard for the Site was met in MY3. Six bankfull events have been documented for
Moores Fork and five bankfull events have been documented for Silage Tributary in separate years.
Refer to Appendix E for hydrologic data and graphs.

1.3 Monitoring Year 6 Summary

Overall, the Site is on track to meet monitoring success criteria for MY7 vegetation, geomorphology, and
hydrology performance standards. The MY6 vegetation survey resulted in an average stem density of
482 planted stems per acre and an average height of 14.9 feet. The Site is on track to meet the MY7
density requirement of 210 planted stems per acre, with all 12 plots (100%) individually exceeding this
requirement. Additionally, the MY6 visual assessment revealed that invasive plant populations have
been reduced due to ongoing treatments. In 2021, DMS implemented stream repairs for nine instances
of lateral and vertical instability throughout the Site that appear stable and functioning as designed. The
performance standard of two recorded bankfull events in separate monitoring years has been met for
both Moores Fork and Silage Tributary in MY3. In MY6, at least one bankfull event occurred on Moores
Fork and on Silage Tributary.

Summary information and data related to the performance of various project and monitoring elements
can be found in the tables and figures in the report appendices. Narrative background and supporting
information formerly found in these annual monitoring reports can be found in the Mitigation Plan
documents available on the DMS website. All raw data supporting the tables and figures in the
appendices are available from DMS upon request.
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Section 2: METHODOLOGY

The stream monitoring methodologies utilized in 2021 are based on standard guidance and procedures
documents (Rosgen 1996 and USACE 2003). Geomorphic data were collected following the standards
outlined in The Stream Channel Reference Site: An Illustrated Guide to Field Techniques (Harrelson et
al., 1994) and in the Stream Restoration: A Natural Channel Design Handbook (Doll et al., 2003). All
Integrated Current Condition Mapping was recorded using a Trimble handheld GPS with sub-meter
accuracy and processed using Pathfinder and ArcGIS. Planted woody vegetation is being monitored in
accordance with the guidelines and procedures developed by the Carolina Vegetation Survey-EEP Level
2 Protocol (Lee et al., 2008). Crest gages were installed in surveyed riffle cross-sections and monitored
semi-annually.
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APPENDIX A. General Tables and Figures
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Table 2. Project Activity and Reporting History
Moores Fork Stream Mitigation Project

DMS Project No. 94709

Monitoring Year 6 - 2021

‘ Activity or Deliverable Data Collection Complete Completi Delivery

Mitigation Plan December 2011 November 2012

Final Design — Construction Plans N/A June 2013

Construction (Repairs) N/A December 2014 (April 2016)

Temporary S&E Mix Applied N/A December 2014 (April 2016)

Permanent Seed Mix Applied N/A December 2014 (April 2016)

Containerized, Bare Root and B&B Plantings For Reach/Segments N/A February 2015 (April 2016)

Invasive Species Treatment May 2016 May 2016

Baseline Monitoring Document (Year 0) |Vegetat|on survey June 2016 August 2016
|Stream Survey June 2016

Invasive Species Treatment September 2016 September 2016

Year 1 Monitoring Vegetation Survey October 2016 November 2016
Stream Survey November 2016

Year 2 Monitoring Vegetation Survey August 2017 November 2017
Stream Survey July 2017

Invasive Species Treatment July, Aug, Sept & Nov 2018 November 2018

Year 3 Monitoring |Vegetat|on Survey August 2018 November 2018
|Stream Survey June 2018

Supplemental Planting March 2019 November 2019

Beaver/Dam Removal July 2019 November 2019

Invasive Species Treatment Feb, July, & Sept 2019 September 2019

Year 4 Monitoring |Vegetat|on Survey August 2019 November 2019
|Stream Survey N/A

Invasive Species Treatment May, June, & July 2020 July 2020

Year 5 Monitoring |Vegetat|on Survey August 2020 November 2020
|Stream Survey July 2020

Stream Repairs March 2021 March 2021

Invasive Species Treatment Feb, Apr, May, & Sept 2021 September 2021

Year 6 Monitoring Vegetation Survey September 2021 November 2021
Stream Survey N/A

Year 7 Monitoring Vegetation Survey 2022 November 2022
Stream Survey 2022

N/A - Not Applicable

Table 3. Project Contacts Table
Moores Fork Stream Mitigation Project
DMS Project No. 94709

Monitoring Year 6 - 2021

Designer

Confluence Engineering, PC
16 Broad Street
Asheville, NC 28801

Primary project design POC

Andrew Bick 828-606-0306

Construction Contractor

Carolina Environmental Contracting, Inc.
150 Pine Ridge Road
Mount Airy, NC 27030

Construction contractor POC

Wayne Taylor 336-341-6489

Survey Contractor

Turner Land Surveying, PLLC
PO Box 41023
Raleigh, NC 27629

Survey Contractor POC

David Turner 919-623-5095

Planting Contractor

Keller Environmental, LLC
7921 Haymarket Lane
Raleigh, NC 27615

Planting Contractor POC

Jay Keller 919-749-8259

Seeding Contractor

Carolina Environmental Contracting, Inc.
150 Pine Ridge Road
Mount Airy, NC 27030

Seeding Contractor POC

Wayne Taylor 336-341-6489

Seed Mix Sources

Green Resources 336-855-6363

Nursery Stock iers

Foggy Mountain Nursery 336-384-5323

Monitoring Performers

Wildlands Engineering, Inc.
1430 South Mint Street, Ste 104
Charlotte, NC 28205
704.332.7754

Monitoring POC

Kirsten Gimbert 704-332-7754




Table 4a. Project Baseline Information and Attributes

Moores Fork Stream Mitigation Project
DMS Project No. 94709
Monitoring Year 6 - 2021

Project Information

Project Name

Moores Fork Stream Mitigation Project

County

Surry

Project Area (acres)

~140

Project Coordinates (latitude and longitude)

36.506671 N, 80.704115 W

Project Watershed Summary Information

Physiographic Province Piedmont

River Basin Yadkin

USGS Hydrologic Unit 8-digit 03040101

USGS Hydrologic Unit 14-digit 03040101100010

DWR Sub-basin

Pee Dee River Subbasin 03-07-02

Project Drainage Area (acres)

2
1,527 ac (2.39 mi

Project Drainage Area Percentage of Impervious Area

<5%

CGIA Land Use Classification

Cropland and Pasture, Confined Animal Operations

Reach Summary Information

Parameters

Wetland Summary Information

Wetland 1

Wetland 2

Wetland 3

Parameters Moores Fork Reach 1 & 2 | Moores Fork Reach 3 Silage Cow Trib 1 Cow Trib 2
Length of Reach Post Construction (LF) 2,636 2,885 3,348 167 767
Valley classification (Rosgen) Vil Vil /v 1l 1l
Drainage area (acres) 1,193 1,527 156 4 16
NCDWQ stream identification score 35 34.5 23.5 20 23.5
NCDWQ Water Quality Classification WS-IV WS-IV WS-IV WS-IV WS-IV
Morphological Description (Rosgen stream type) ca C4 G4/C4 G5 G5
Evolutionary trend C-F C-F G-F G G
Underlying mapped soils CsA, FsE CsA, FsE FeD2 FeD2 FeD2
Drainage class well drained well drained well drained well drained well drained
Soil Hydric status not hydric not hydric not hydric not hydric not hydric
Slope 0.008 0.006 0.030 0.056 0.038
FEMA classification Not in SFHA Not in SFHA Not in SFHA Not in SFHA Not in SFHA
Native vegetation community Felsic Mesic Forest Felsic Mesic Forest Felsic Mesic Forest Felsic Mesic Forest Felsic Mesic Forest
Percent composition of exotic invasive vegetation 0 0 0 0 0

Wetland 4

Size of Wetland (acres)

0.49

0.04

0.08

0.15

Wetland Type riparian non-riverine riparian non-riverine riparian non-riverine riparian non-riverine
Mapped Soil Series FsE FsE CsA FSE & CsA
Drainage class well drained well drained well drained well drained
Soil Hydric Status not hydric not hydric not hydric not hydric
Source of Hydrology UT9 & UT10 uT8 Toe seep Toe seep
Hydrologic Impairment none none none none

Native vegetation community

Dist. Small Stream/

Narrow FP Forest

Dist. Small Stream/

Narrow FP Forest

Dist. Small Stream/

Narrow FP Forest

Dist. Small Stream/

Narrow FP Forest

Percent composition of exotic invasive vegetation

0

0

Regulatory Considerations

0

0

Regulation Applicable? Resolved? Supporting Documentation
Waters of the United States — Section 404 Y Y USACE ID No. SAW-2011-02257
Waters of the United States — Section 401 Y Y NCDWR # 12-0396
Endangered Species Act Y Y CE Approved 12/21/11
Historic Preservation Act N N/A -
Coastal Zone Management Act (CZMA)/ Coastal Area Management Act (CAMA) N N/A -
FEMA Floodplain Compliance N N/A -
Essential Fisheries Habitat N N/A -

N/A Not-applicable




Table 4b. Project Baseline Information and Attributes
Moores Fork Stream Mitigation Project

DMS Project No. 94709

Monitoring Year 6 - 2021

Project Name

Project Information

Moores Fork Stream Mitigation Project

County

Surry

Project Area (acres)

~140

Project Coordinates (latitude and longitude)

36.506671 N, 80.704115 W

Project Watershed Summary Information

Physiographic Province Piedmont

River Basin Yadkin

USGS Hydrologic Unit 8-digit 03040101

USGS Hydrologic Unit 14-digit 03040101100010

DWR Sub-basin

Pee Dee River Subbasin 03-07-02

Project Drainage Area (acres)

1,527 ac (2.39 mi?)

Project Drainage Area Percentage of Impervious Area

<5%

CGIA Land Use Classification

Cropland and Pasture, Confined Animal Operations

Reach Summary Information

Parameters

Wetland Summary Information

Wetland 5

Wetland 6

Size of Wetland (acres)

0.03

0.06

Wetland Type riparian non-riverine riparian non-riverine
Mapped Soil Series FeD2 FsE & FeD2
Drainage class well drained well drained
Soil Hydric Status not hydric not hydric
Source of Hydrology Toe Seep Toe Seep
Hydrologic Impairment none none

Native vegetation community

Dist. Small Stream/

Narrow FP Forest

Dist. Small Stream/

Narrow FP Forest

Percent composition of exotic invasive vegetation

0

0

Parameters Pond Trib Barn Reach 1 & 2 Corn Reach 1 & 2 uT1
Length of Reach Post Construction (LF) 243 3,434 1,452 466
Valley classification (Rosgen) VIl \Y \Y IV
Drainage area (acres) 27 184 30 6
NCDWAQ stream identification score 20 36.5 21 23
NCDWQ Water Quality Classification WS-IV WS-IV WS-IV WS-IV
Morphological Description (Rosgen stream type) B4/5 G4 G4 B4
Evolutionary trend B-C-F G-F G-F -
Underlying mapped soils CsA FeD2, FsE CsA, FsE FeD2
Drainage class well drained well drained well drained well drained
Soil Hydric status not hydric not hydric not hydric not hydric
Slope 0.029 0.025 0.057 0.040 +/-
FEMA classification Not in SFHA Not in SFHA Not in SFHA Not in SFHA
Native vegetation community Felsic Mesic Forest Felsic Mesic Forest Felsic Mesic Forest Felsic Mesic Forest
Percent composition of exotic invasive vegetation 0 0 0 0

N/A Not-applicable
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APPENDIX B. Visual Assessment Data
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Figure 3.1 Current Condition Plan View (Sheet 1 of 6)
Moores Fork Stream Mitigation Project

DMS Project No. 94709

Monitoring Year 6 - 2021

Surry County, NC



OJN “Auno) Auns I T T T 1
1984 00€ 0ST 0

1202 - 9 1834 Suio)uoN
60L6 "ON 193/01d SING

103014 UoleSIIN WEeaJlS }104 S2I00|N

(9 40 7 133YS) M3IA UB|d UOBIPUOD JURLIND '€ 2SI

.
UOLID3G-SSOU)  mem

a8enisa) @

(dd) 104 030yd <>
puepsm Sunsix 7]
juegjodol - ---

sweaJls 33fold uoN

Jealg Yyoeay ==
uoleAIBSAId WEedllS

UOISOJT s
uopepess8y
9AIA - UIBIUO) JO SEaIY Weans
13A0D SN032BQJBH 100d/a.eg
199MmsianIg [PIURLO R
asoy eJoyuniA

>

- Aio|9 Suluioy 5
1paJI) PAdNPaY || [9AS] JUSWSdUBYUT WS
nzpmy RER |1 [9A97 JUBWAdUBYUT WEANS
appnsAsuoy asaueder 1paI) PadNPay ‘| [9A37] JUBWIAdUBYUT WeaS
19A1d asauly)y BEH | [9A97 JUBWdUBYUT Weas

UOL}RI0}ISDY WIEBI}S e

9AIAl - UISIUO) JO sealy uoneldsan
18N BlRMID _H_ 1UBWse] aul Jamod peaysano
JUBWASE] UOLBAIISUOD) =

9AIN - (dA) s30]d Surionuo|n uoneiadan

SOUIISRY i

uoyez||iqels A|ing a===

a8pug [ |

snidsugsa [ |
Hijoa9

rewysrug [

a1y parnsuod P

saanpnas

T
5

X
oe
Qs

%
3

%3
B3
R
SORERN

3

QX

XK

SRR
RRRS

3
oo
&

o
2
RS

X

RS




JN “Auno) Auns

1202 - 9 1834 Suio)uoN
60L6 "ON 193/01d SING

[ T T 1
1934 009 0S¢ 0
199/04d UOLESHIN WEdJIS dJ04 S9I00|N
(9 40 € 3193YS) M3IA UB|d UOBIPUOD JUBLIND €€ 34N814
— T Y ~
\///\/& u///./'v nopeay UOLIBG-SSOU) ==
) ﬁ%/// N UOISOIT =mme afen1sa) @
P e
A/\/\//// e uopepes38y (dd) ulod o10yd £k
\,w// e 9AIAI - UIDIUOD JO SEIY WeaNs puepam Sunsixa 77 |«
/ e J9A0D SN03JBQIBH J00d/aleg juegjodol ----
199msianIg [eIual0 R sweaJls 103fold UoN
ov ¢¢
s s

=
.
1
!
1
.
!
I
]
Y

M
\
\

SQUIISEY =i

eISA|IND ===

aspug [ |

snidsugeq [ ]
yijoan

jewysnug [

SlY parnasuo) RSXH

sainpnis

o

as0y eloynniy
Aio|9 Buiuioy

3pjonsAsuoH asaueder

| [9A97 JUBWADUBYUT WEdIIS
9AIN - UI2DUO) JO Sealy uoneIdsan UOPIBIOISDY WEDN}S =
19N eua) [ JUBWSET BUIT JAMOJ PE3YIaAQ
9AIN - (dA) $10]d Suiojuoy uonelasap JUBWSe] UOLIBAIDSUOD)
44 -
AR
IS

nzpny RS

19ALd 9sauIyD REERS

UONBAIDSAI WEDI]S ——
FE WpaJ) padnpay

|9A97 JUBWADUBYUT WEDN)S me
|| [9A97 JUBWAdUBYUT WedIIS
1paJ) PAdNPaY | [9A97] JUBWIIUBYUT WedllS




==:= Conservation Easement
—— Stream Restoration
Stream Enhancement Level |
Stream Enhancement Level Il
«— Stream Preservation
—— Reach Break

Non Project Streams

- Top of Bank
Existing Wetland
Photo Point (PP)
Crest Gage

|$¢§

Cross-Section

Vegetation Monitoring Plots (VP) - MY6
[ Criteria Met

Vegetation Areas of Concern - MY6
BESE Chinese Privet

Japanese Honeysuckle ’

%Y Kudzu ,‘l

525 Morning Glory .
Multiflora Rose /!

R Oriental Bittersweet
Bare/Poor Herbaceous Cover

Stream Areas of Concern - MY6
Aggradation

=== Erosion

Structures

KX Constructed Riffle

[ Brushmat
Geolift

[ ] Debris Plug

[ ] Bridge

=== Gully Stabilization

== Fascines

250

500 Feet
|

Figure 3.4 Current Condition Plan View (Sheet 4 of 6)
Moores Fork Stream Mitigation Project

DMS Project No. 94709

Monitoring Year 6 - 2021

Surry County, NC
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Figure 3.6 Current Condition Plan View (Sheet 6 of 6)
Moores Fork Stream Mitigation Project

DMS Project No. 94709
Monitoring Year 6 - 2021

Surry County, NC
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Stream Photographs



PP1 — Moores Reach 1, looking upstream (04/19/2021)

PP2 — Moores Reach 1, looking downstream (04/19/2021)

PP3 — Moores Reach 2, looking downstream (04/19/2021)

PP4 — Moores Reach 2, looking downstream (04/19/2021)

PP5 — Moores Reach 2, looking upstream (04/19/2021)

PP6 — Pond Tributary, looking downstream (04/19/2021)




PP7 — Pond Tributary, looking downstream (04/19/2021)

PP8 — Moores Reach 2, looking downstream (04/19/2021)

PP9 — Moores Reach 2, looking downstream (04/19/2021)

PP10 — Moores Reach 2, looking downstream (04/19/2021)

PP11 — Moores Reach 2, looking downstream (04/19/2021)

PP12 - Barn Reach 2, looking upstream (04/19/2021)




PP13 — Moores Reach 2, looking downstream (04/19/2021)

PP14 — Moores Reach 2, looking downstream (04/19/2021)

PP15 — Moores Reach 2, looking downstream (04/19/2021)

PP16 — Moores Reach 2, looking upstream (04/19/2021)

PP17 — Moores Reach 3, looking downstream (04/19/2021)

PP18 — Moores Reach 3, looking downstream (04/19/2021)




PP19 — Moores Reach 3, looking downstream (04/19/2021)

PP20 — Moores Reach 3, looking downstream (04/19/2021)

PP21 - Moores Reach 3, looking downstream (04/19/2021)

PP22 - Moores Reach 3, looking downstream (04/19/2021)

PP23 — Moores Reach 3, looking downstream (04/19/2021)

PP24 - Moores Reach 3, looking downstream (04/19/2021)




PP25 — Moores Reach 3, looking downstream (04/19/2021)

PP26 — Moores Reach 3, looking downstream (04/19/2021)

PP27 — Moores Reach 3, looking downstream (04/19/2021)

PP28 — Moores Reach 3, looking downstream (04/19/2021)

PP29 — Moores Reach 3, looking downstream (04/19/2021)

PP30 — Moores Reach 3, looking downstream (04/19/2021)




PP31 — Moores Reach 3, looking downstream (04/19/2021)

PP32 — Moores Reach 3, looking downstream (04/19/2021)

PP33 — Moores Reach 3, looking downstream (04/19/2021)

PP33a — Moores Reach 3, looking upstream (04/19/2021)

PP33b — Moores Reach 3, looking downstream (04/19/2021)

PP34 - Corn Reach 1, looking downslope (04/19/2021)




PP35 — Corn Reach 2, looking downstream (04/19/2021)

PP36 — Corn Reach 2, looking upstream (04/19/2021)

PP37 - Silage Reach 2, looking downslope (04/20/2021)

PP38 - Silage Reach 2, looking downstream (04/20/2021)

PP39 - Silage Reach 2, looking upstream (04/20/2021)

PP40 - Silage Reach 2, looking downstream (04/20/2021)




PP41 - Silage Reach 2, looking downstream (04/20/2021)

PP42 - Silage Reach 2, looking downstream (04/20/2021)

PP43 — Cow Tributary 2, looking downstream (04/20/2021)

PP44 - Cow Tributary 2, looking downstream (04/20/2021)

PP45 — Cow Tributary 2, looking downstream (04/20/2021)

PP46 — Cow Tributary 2, looking upstream (04/20/2021)




PP47 - Silage Reach 2, looking downstream (04/20/2021)

PP48 - Silage Reach 2, looking upstream (04/20/2021)

PP49 — Cow Tributary 1, looking upstream (04/20/2021)

PP50 — Cow Tributary 1, looking upstream (04/20/2021)

PP51 - Silage Reach 2, looking downstream (04/20/2021)

PP52 - Silage Reach 2, looking upstream (04/20/2021)




PP53 —Silage Reach 2, looking downstream (04/20/2021)

PP54 - Silage Reach 2, looking upstream (04/20/2021)

PP55 — UT1, looking upstream (04/20/2021)

PP56 — Silage Reach 1, looking downstream (04/20/2021)

PP57 - Silage Reach 1, looking upstream (04/20/2021)

PP58 - Silage Reach 1, looking upstream (04/20/2021)




PP59 —Silage Reach 1, looking downstream (04/20/2021)

PP60 — Silage Reach 1, looking downstream (04/20/2021)

PP61 — Barn Reach 1, looking downslope (04/19/2021)

PP62 — Barn Reach 1, looking downstream (04/19/2021)

PP63 — Barn Reach 1, looking downstream (04/19/2021)

PP64 — Barn Reach 2, looking downstream (04/19/2021)




PP65 — Barn Reach 2, looking downslope (04/19/2021)

PP66 — Silage Reach 1, looking upslope (04/20/2021)

PP67 — UT1, looking downstream (04/20/2021)




Stream Repair Photographs



Moores Fork Reach 2 STA 35+40 left bank repair —4/19/2021

Moores Fork Reach 2 STA 35+40 left bank repair —9/7/2021

UT8/Wetland outlet repair at confluence with Moores Fork —
4/19/2021

UT8/Wetland outlet repair at confluence with Moores Fork —
9/7/2021

UT10/Wetland outlet repair at confluence with Moores Fork —
4/19/2021

UT10/Wetland outlet repair at confluence with Moores Fork —
9/7/2021




UT10/Wetland outlet repair — 4/19/2021 UT10/Wetland outlet repair —9/7/2021

Moores Fork Reach 3 STA 64+10 left bank repair — 4/19/2021 Moores Fork Reach 3 STA 64+10 left bank repair —9/7/2021

Silage Reach 1 STA 10+40 gully stabilization — 4/19/2021 Silage Reach 1 STA 10+40 gully stabilization — 9/8/2021




Silage Reach 1 STA 19+00 right bank repair — 4/20/2021 Silage Reach 1 STA 19+00 right bank repair — 9/8/2021

UT1 downstream repair near confluence with Silage Reach 1 — UT1 downstream repair near confluence with Silage Reach 1 —
4/20/2021 9/8/2021

Upper UT1 repair area gully stabilization — 4/20/2021 Upper UT1 repair area gully stabilization —9/8/2021




Silage Reach 1 STA 30+30 left bank repair — 4/20/2021

Silage Reach 1 STA 30+30 left bank repair — 9/8/2021

Upper Cow Trib 2 repair area gully stabilization — 4/20/2021

Upper Cow Trib 2 repair area gully stabilization — 9/8/2021

Upper Cow Trib 2 repair area — 4/20/2021

Upper Cow Trib 2 repair area — 9/8/2021




Vegetation Photographs



Vegetation Plot 1 - (9/7/2021)

Vegetation Plot 2 — (9/7/2021)

Vegetation Plot 3 — (9/7/2021)

Vegetation Plot 4 — (9/7/2021)

Vegetation Plot 5 — (9/7/2021)

Vegetation Plot 6 — (9/7/2021)




Vegetation Plot 7 — (9/7/2021)

Vegetation Plot 8 — (9/8/2021)

Vegetation Plot 9 — (9/8/2021)

Vegetation Plot 10 — (9/8/2021)

Vegetation Plot 11 — (9/8/2021)

Vegetation Plot 12 — (9/8/2021)




APPENDIX C. Vegetation Plot Data
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APPENDIX E. Hydrology Summary Data and Plots



Table 11. Verification of Bankfull Events
Moores Fork Stream Mitigation Project

DMS Project No. 94709

Monitoring Year 6 - 2021

Reach Monitoring Year Date of Data Collection Date of Occurrence Method Measurement (ft)
MY1 10/25/2016 ~8/4/2016 Crest Gage 1.30
MY2 7/10/2017 ~5/25/2017 Crest Gage 2.55
MY3 4/12/2018 ~3/25/2018 Crest Gage 2.73
Moores Fork Reach 2 MY4 3/13/2019 ~2/24/2019 Crest Gage 2.30
6/19/2019 ~6/18/2019 Debris wracklines N/A
MY5 2/27/2020 ~1/25/2020 Debris wracklines N/A
9/8/2020 ~9/1/2020 Debris wracklines N/A
MY6 9/7/2021 ~8/18/2021 Debris wracklines N/A
MY1 10/25/2016 ~8/4/2016 Crest Gage 0.75
MY3 4/12/2018 ~3/25/2018 Debris wracklines N/A
Silage Reach 2 MY4 6/19/2019 ~6/18/2019 Crest Gage/Debris wracklines N/A
MY5 9/8/2020 ~9/1/2020 Debris wracklines N/A
MY6 9/7/2021 ~8/18/2021 Debris wracklines N/A




Monthly Rainfall Data

Moores Fork Stream Mitigation Project
DMS Project No. 94709

Monitoring Year 6 - 2021
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Moores Fork 30-70 Percentile Graph for Rainfall in 2021 Surry County, NC
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mm NC CRONOS MT Airy 2 W
——70th percentile

e 30th percentile

Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21
Date
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* 2021 rainfall collected from NC CRONOS Station Name: MT AIRY 2 W (NCCRONOS, 2021)

230th and 70th percentile rainfall data collected from weather station MT AIRY 2 W, NC (NCCRONOS, 2021)




APPENDIX F. Adaptive Management Activity
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