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EXECUTIVE SUMMARY

The NCDENR Ecosystem Enhancement Program (EEP) provides off-site compensatory wetland and
stream mitigation to private sector, state government agencies, municipalities, schools, military bases and
other applicants through its In Lieu Fee Programs. EEP is proposing the Moores Fork Stream
Restoration Project (project) to fulfill stream mitigation requirements accepted by this program for the
Upper Yadkin River Basin (CU 03040101). Through this project, EEP proposes to restore, enhance and
preserve approximately 19,587 linear feet (LF) of Moores Fork and thirteen previously unnamed
tributaries (UTs), provide livestock fencing and alternative water sources to keep livestock out of the
streams, remove invasive plant species across the project, and establish native riparian buffers. Based
on preliminary estimates from the design proposed in this Mitigation Plan, the Moores Fork Stream
Restoration Project will net 11,610 stream mitigation credits through a combination of restoration,
enhancement | and I, and preservation.

This Mitigation Plan describes specific project goals and objectives as they relate to EEP's programmatic
goals (including watershed planning), provides baseline data on the existing conditions of Moores Fork
and its UTs at the project site, and describes the methodologies that were used to develop the preliminary
design. The Mitigation Plan also outlines the performance standards and monitoring protocol that will be
used to evaluate the project’s success and describes long term management strategies for protecting and
maintaining the restoration site in perpetuity.

This Mitigation Plan has been written in conformance with the requirements of the following:
e Federal rule for compensatory mitigation project sites as described in the Federal

Register Title 33 Navigation and Navigable Waters Volume 3 Chapter 2 Section § 332.8
paragraphs (c)(2) through (c)(14).

e EEP In-Lieu Fee Instrument signed and dated July 28, 2010

These documents govern EEP operations and procedures for the delivery of compensatory mitigation.

Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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1.0 RESTORATION PROJECT GOALS AND OBJECTIVES

EEP develops River Basin Restoration Priorities (RBRP) to guide its restoration activities within each of the
state’s 54 cataloging units. RBRPs delineate specific watersheds that exhibit both the need and opportunity for
wetland, stream and riparian buffer restoration. These watersheds are called Targeted Local Watersheds (TLWSs)
and receive priority for EEP planning and restoration project funds.

The 2009 Upper Yadkin RBRP (www.nceep.net/services/restplans/Upper_Yadkin RBRP_2009.pdf) identified the
Stewarts Creek 14-digit HUC 03040101110010 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. There are 12 permitted animal operations and 37% of the Stewarts Creek
watershed has non-forested riparian buffers. In addition to being located within an EEP TLW, the Moores Fork
drainage was identified as a priority subwatershed for stream restoration and agricultural BMPs during the initial
Upper Yadkin-Ararat River local watershed planning (LWP) initiative conducted by EEP [EcoEngineering, 2008].

The site assessment phase of the project identified other stressors as well, including elevated water
temperatures, excessive nutrient inputs, channel incision, bank erosion and sediment deposition. The Moores
Fork Stream Restoration Project was identified as an opportunity to improve water quality and aquatic and
terrestrial habitats within the TLW.

The project goals address stressors identified in the TLW and include the following:
e Improve water quality in Moores Fork and the UTs through reductions in sediment and nutrient inputs

from local stressors/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;

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 goals will be addressed through the following project objectives:
e Restoration of the dimension, pattern, profile of approximately 1,828 LF of Moores Fork and 243 LF of

one UT;

¢ Restoration of the dimension and profile (Enhancement I) of the channel for approximately 2,832 LF of
Moores Fork and 3,760 LF of three UTs;

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 and 5,884 LF along five UTs;

e Livestock exclusion fencing and other best management practice installations;
e Invasive plant species control measures across the entire project wherever necessary; and

e Preservation of approximately 4,279 LF of relatively un-impacted forested streams in permanent
conservation easement.

Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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2.0 SITE SELECTION

2.1 Directions to Site

The Moores Fork project site is located northwest of Mount Airy in Surry County, North Carolina. To access the
site from Asheville, take I1-40 East towards Statesville to Exit 152B. Merge on I-77 North toward Elkin and travel
approximately 49 miles. Take Exit 100 (North Carolina 89) toward Mt. Airy and Galax. Turn right onto North
Carolina 89 (West Pine Street) and travel approximately 2 miles. Turn left onto Pine Ridge Road and travel
approximately 0.2 mile and turn right onto Horton Road. The project site is located on both sides of Horton Road.
A site vicinity map (Figure 1) and USGS topographic map (Figure 2) are attached for review. Latitude and
longitude for the site are 36.506671 N and 80.704115 W, respectively.

2.2 Historical Conditions and Future Land Use Trends

Reference is made in the following discussions to project reaches and design stationing as shown on the attached
preliminary plans (Appendix D). The project site falls within five parcels encompassing 461 acres. One of the
parcels (11.7 acres) is owned by William L. Horton, Jr. and the other four parcels are owned by Maple Ridge
Farm. Maple Ridge Farm is an operating dairy and a portion of the Horton parcel is used as pasture for the dairy
cows. An 18-acre area comprised of two outparcels is located near the center of the site. Dairy operations are
focused at a cluster of barns, silage pits and small buildings in a 4-acre area near the farm entrance along Horton
Road. A few other barns and sheds are located elsewhere on the property.

The majority of the stream length targeted for channel modifications lacks a robust vegetative buffer.
Enhancement and preservation are proposed for stream reaches in areas of the site that do contain functional
buffers, including much of the Barn Tributary drainage, UTs 6 and 7, portions of the Silage Tributary drainage,
and the right floodplain over the downstream half of Moores Fork. Vegetation in the Barn Tributary drainage
includes mature trees (greater than 18 inches dbh) and dense mountain laurel. On the downstream Moores Fork
floodplain, several trees in the 12 to 18 inches dbh size range are present.

Based on a review of aerial photograph of the project site, land use and the extent of cleared land have not
changed significantly since at least 1982 (Figure 5). Between 1948 (Figure 6) and 1982, upland areas in the
Corn, Silage and Barn tributary drainages were cleared of trees and converted to pasture or row crop fields. The
permanent stream crossings on the project site include a clear-span bridge over Moores Fork near the mid-point
of the project reach and two culverts at the upstream and downstream ends of the Corn Tributary. While it is
difficult to be certain, the aerial photographs indicate the crossing locations have remained consistent since at
least 1982. Judging by the deck materials, the bridge over Moores Fork appears to have been improved or
replaced within the past 10 years. The landowners indicated that they have reinforced the stream banks
upstream of the abutments on multiple occasions over the past several years.

In October 2006, Surry County issued Land Use Plan 2015 which describes growth, land use changes and future
development policies through 2015. The Moores Fork site is located at the divide between a rural land use area
and a rural growth area. A rural growth area is defined as being appropriate for medium density residential
development. Land to the west of the dividing line, leading to upland areas of the Moores Fork watershed, is
designated as rural land, with a best use of agriculture, low density residential, forestry and other similar
practices. Technical Memorandum Task 2, Upper Yadkin Basin Local Watershed Plan identified the Moores Fork
sub-watershed as a high priority for stream restoration, presumably because of its low population density,
agricultural land uses and potential for improvement. Current and projected future land use for this watershed
supports an ecosystem investment at this site.

Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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2.3 Site Modifications, Stressors and Ecological Services

Throughout the project area site modifications have diminished the ecological services provided by riparian
buffers and adjacent floodplains. Dairy and farming operations over the past several decades have deforested
riparian buffers and allowed direct livestock access to stream, leading to elevated temperatures and nutrients
which are the primary stressors identified for this sub-watershed within the TLW (EcoEngineering, 2008).

Moores Fork has also been impacted by channel straightening and dredging throughout much of the project
reach, and levee construction in the upstream 1,800 LF. The levee is located on the left bank, is generally 1 to 2
feet high and has the effect of limiting floodplain access. Widespread bank erosion and mid-channel sediment
deposition are visible throughout Moores Fork. With the exception of the upstream 1,700 LF of Moores Fork,
cattle currently have direct access to the project streams. The majority of the cattle impacts are located along
Moores Fork between stations 17+50 and 36+00, over the downstream half of the Silage Tributary and along both
of the Cow Tributaries.

Runoff from barns, fields and silage pits near the headwaters of the Silage Tributary, the Cow Tributaries and UT1
has contributed to the forming of deep gullies. Bank heights of 6 feet or more are common in the upstream 2,000
LF of the Silage Tributary and the upstream 200 LF of UT1, above the intermittent break; bank heights on the
Cow Tributaries are generally less than 3 feet. The silage pits will be relocated away from surface waters and
measures to manage runoff quantity and quality from upland areas will be incorporated into a farm management
plan that will be implemented in conjunction with the stream enhancement efforts.

The Corn Tributary buffers have been impacted by past logging, by recent clearing for an overhead electric line,
and by farm road construction, but impacts are generally limited to upland areas well away from the channel. The
downstream 100 LF reach of the Corn Tributary is incised and the right bank has been cleared of woody
vegetation. The Pond Tributary is impacted by the dam upstream of the project reach, by a culvert on a farm road
downstream of the dam, and by cattle feeding area near its confluence with Moores Fork. The primary impacts
on the Barn Tributary are associated with a small dam that previously impounded the upstream 150 LF; the dam
was breached several years ago, but woody buffer vegetation has yet to establish in the former impoundment and
the short reach downstream. Some recent logging has impacted the buffer on the right side of the Barn Tributary,
and logging debris is present in the channel in a few locations. The most significant impacts to UT1 are due to
runoff from an upland corn field, which has formed two deep gullies above the headwaters and contributed excess
fine sediment to the downstream reach.

Non-native plant species, particularly privet, multiflora rose and honeysuckle, are present in wooded areas of the
site. The most severely impacted areas are located in the Silage Tributary drainage. The Corn Tributary
drainage, and to a lesser extent the Barn Tributary drainage, are also impacted.

Table 1 summarizes stressors and ecological services needing enhancement in the project area.

Table 1. Stressors and Proposed Ecological Service Enhancements

Stressor Ecological Services Needing Enhancement

Flood attenuation, fine sediment storage, maintenance of

Channel incision stable channel bed and banks

Bank erosion and mid-channel Equilibrium sediment transport, maintenance of in-stream riffle
sediment deposition and pool habitats

Buffer deforestation Filtration of runoff, thermal regulation, input of organic matter
Invasive, exotic vegetation Riparian buffer habitat, species diversity

Direct livestock access to streams | Protection of water quality from nutrient inputs.

Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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2.4 Evolutionary Trends

Appendix C includes a two-page inventory map showing areas of significant bank erosion, bar formation, gully
formation and debris jams. Moores Fork appears to have been straightened and shifted to the edge of its valley
between stations 19+00 and 38+00. There is also evidence of possible channelization or lateral migration
between stations 56+00 and 62+00. This assessment is supported by observations of the floodplain topography,
which shows low points in the floodplain and wetland areas indicative of relict channel sections offset 100 feet or
more from the current channel. Additional supporting data were gathered from five of six hand auger borings in
the floodplain that encountered gravel indicative of the one-time creek bed at depths of 3.7 to 4.7 feet below
existing grade. Based on a review of aerial photographs, this straightening and/or lateral migration was
completed to its current conditions prior to 1948. The shortened stream length and resulting steepening of the
channel profile likely set an incision process in motion. Bedrock is visible throughout much of Moores Fork and it
appears that the bedrock has limited the depth and extent of channel incision. Observations of a gravel layer in
the bank near the downstream end of the project indicate the channel has down-cut 1 to 2 feet.

The channel modifications, incision and subsequent widening have created bank stability and sediment transport
problems, particularly when combined with buffer vegetation removal and livestock trampling. Moores Fork
appears to be less than halfway on a trajectory from a C-type steam to an F-type stream, as evidenced by the
following (refer to project site photographs, section 2.5):

Extensive, ongoing bank erosion;

Leaning and fallen trees;

Channel cross sectional areas up to nearly three times the estimated bankfull areas;
Bank heights up to twice the bankfull depth; and

Frequent, large mid-channel sediment bars.

The Soil Survey of Surry County indicates most of the rock in the area strikes northeast-southwest and dips
northwest. The dominant soils at the site are in the Fairview series, which are residual sandy clays, the products
of in-situ weathering of the parent bedrock. The residual soils are overlain by alluvial soils in the Moores Fork
floodplain.

Even the relatively modest incision observed throughout much of the project reach has confined large flows to the
channel, which in turn has led to bank erosion, widening and mid-channel sediment deposition. While most
obvious in Reach 2 through a pasture immediately upstream of the bridge, this scenario is ongoing in the wooded
reaches downstream of the bridge as well. Left unchecked, this process of widening and mid-channel deposition
will likely continue as leaning trees fall and expose erodible soils. The evolutionary trend suggests that the
stream will migrate laterally and form a new cross section until the system eventually reaches equilibrium with its
water and sediment supply.

Flow in the Pond Tributary is affected greatly by the upstream pond located about 200 feet upstream of the
project reach; there appears to be a moderate storage volume in the pond to mitigate flood flows to the
downstream reach. Downstream of the farm road, the Pond Tributary is badly trampled by cattle, and while an
evolutionary trend is difficult to define, this reach will not recover without intervention. The Corn Tributary is
generally stable despite being confined in a deep V-shaped valley and impacted by logging debris. Bankfull
bench construction and bank sloping are warranted in the short reach at the downstream end to address vertical
banks, but the majority of the reach should respond well to debris removal and buffer restoration. The instability
over the upstream reach of the Barn Tributary is attributed to the former dam and impoundment. The dam breach
is located at the upstream end of a highly incised reach that will continue to erode laterally unless the unstable
banks are addressed. At its downstream limit, the Barn Tributary is highly sinuous and suffers from a lack of
woody vegetation on the banks, but it is generally stable. A short reach of the Barn Tributary that flows off the
property has been excluded from the project.

The upstream 3,000 LF of the Silage Tributary and both Cow tributaries are actively incising through their steep,
V-shaped valleys, with numerous headcuts evident in the profiles. It appears that the incision was set in motion
by an increase in runoff from adjacent fields and pastures following initial clearing several decades ago.

Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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Landowners indicated that an on-line pond was once present in the Silage Tributary channel, but the precise
location of the former pond is not known. Removal of the dam and rapid drawdown of the impoundment may have
also initiated some headcut erosion. Given the relatively small size of the watersheds, it is likely that these
streams were once shorter and the bank heights much lower than they are now, with hydrology governed by
groundwater rather than runoff. It appears that the changing flow regime began the incision and degradation, and
buffer deforestation and cattle trampling exacerbated the problems. The upstream end of UT1 exhibits
characteristics similar to the Cow tributaries, but the degradation over its downstream reach is less severe.

With the exception of the downstream reach of the Silage Tributary, the streams in this drainage are currently G
type streams that are unlikely to recover without intervention. Natural recovery could be expected to hinge on the
establishment of volunteer buffer vegetation, but the steam banks and upper slopes appear to lack the
geotechnical stability and nutrients necessary for this to happen in the foreseeable future.

The downstream 850 LF of the Silage Tributary flows through a flatter and slightly wider valley; here the
evolutionary sequence (C to F) is similar to that observed in Moores Fork, with bank erosion and lateral migration
ongoing. As with Moores Fork, this lateral migration will likely continue without intervention.

The other project streams, UT's 2, 3, 6, 7, 8, 9 and 10, are suitable for preservation by virtue of stable morphology
and intact buffers. The reaches of UT4 and UT11 on the property are short and hydrologically disconnected from
the remainder of the mitigation areas, and are therefore not included in the project. UT5 was originally included in
the project but the final boundary survey revealed that it is not on the property, so it has been removed from the
project. For a similar reason, a short reach of UT6 was removed from the project as well.

|
Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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2.5 Project Site Photographs

Moores Fork, looking downstream from
station 13+00; mid-channel deposition; levee
on left bank; April 20, 2011

Moores Fork; looking downstream frm station
18+50; direct cattle access; bank erosion;
February 8, 2011

Moores Fork; looking upstream from station
24+00; cattle impacts and buffer
deforestation; February 8, 2011

Moores Fork, looking downstream from station
28+00; bank erosion and mid-channel
deposition; April 20, 2011

Moores Fork, loo in downstream from
station 34+00; clear-span bridge, riprap
armor; April 20, 2011

Moores Fork, looking downstream from station
42+00; mid-channel deposition, bank erosion;
April 20, 2011

Moores Fork Stream Restoration Project - Final Mitigation Plan

12

November 2012




Moores Fork, looking downstem from
station 50+00; mid-channel deposition, buffer
impacts; bank erosion; April 20, 2011

Ty

MooreSFork, ner tation 60+00;
bank erosion; channel incision;
January 16, 2012

Barn Tributary adownstream end; bank
erosion and buffer impacts
April 20, 2011

Bar Tributary upstream nd former
impounded area;
February 8, 2011

dam; cattle impacts;
February 8, 2011

Corn Tributar, Ikig downstream from
upstream end; logging damage;
February 8, 2011
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' |IagE> Tributary, Iookin upstream at
headwaters; channel incision and bank
erosion; February 8, 2011

ilge Tributary, looking downstream near
property line; bank erosion and cattle impacts;
April 19, 2011

Cow ibutary 1 looking dnstrem, bank
erosion, incision and cattle impacts;
February 8, 2011

Cow Tributary 2, looking downstream; bank
erosion and channel incision;
February 8, 2011

Barn Tributa t)}p?éal buffer impacts
and logging debris;
January 16, 2012

™ SR =N
UT1, looking upstream near downstream end,;
sediment impacts, privet;
January 16, 2012
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3.0 SITE PROTECTION INSTRUMENT

The land required for the construction, management, and stewardship of this mitigation project includes portions

of the following parcels. A copy of the land protection instrument(s) will be included in Appendix A upon
completion of the documents.

Table 2: Summary of Project Land Parcels and Site Protection Instruments
Site Deed Book Acreage
Tract Landowner PIN County Protection and Page 9
protected
Instrument Number
. 4090-57-5440 . 504;1127
A | MapleRiddeFarm & | 4000-39-0783 | sumry | Cnsenvaion 5041134 | 126.46 ac
T 4090-49-7679 426;1017
il ; 325;461
B Horton, William L Jr. 4090-39-0783 surry Conservation 787 ac
& Laura Horton Easement REF. 388:41

All site protection instruments require 60-day advance notification to the Corps and the State prior to any action to

void, amend, or modify the document. No such action shall take place unless approved by the State.

Figure 7 shows the current parcel boundaries and the proposed conservation easement boundaries.

|
Moores Fork Stream Restoration Project - Final Mitigation Plan November 2012
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4.0

BASELINE INFORMATION

Table 3: Project Baseline Information (p. 1 of 2)

Project Name
County

Project Area (acres)

Project Coordinates (latitude and longitude)

Moores Fork Restoration

Surry

~140 (conservation and temporary construction easements)
36.506671 N, 80.704115 W

Project Watershed Summary Information

Physiographic Province

River Basin

USGS Hydrologic Unit 8-digit
USGS Hydrologic Unit 14-digit

DWQ Sub-basin

Project Drainage Area (acres)
Project Drainage Area Percentage of Impervious Area
CGIA Land Use Classification

Piedmont
Yadkin
03040101

03040101100010
Pee Dee River Subbasin 03-07-02

1,527 ac (2.39 sq. miles)

<5%

Cropland and Pasture, Confined Animal Operations

Reach Summary Information

Parameters Sgifgssécl,izk MoRoE:'anhF:ca)rk Silage Trib Cow Trib 1 Cow Trib 2
Existing length of reach (linear feet) 2,397 2,856 3,348 167 767
Valley classification (Rosgen) VI VIl /v 1l Il
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-V WS-V WS-V WS-V
Morphological Description (Rosgen ca ca ca/c4a G5 G5
stream type)
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 0.0078 0.0055 0.0297 0.0559 0.0384
FEMA classification Not in SFHA Not in SFHA Not in SFHA Not in SFHA Not in SFHA
Native vegetation community Felsic Mesic Felsic Mesic Felsic Mesic Felsic Mesic Felsic Mesic
Forest Forest Forest Forest Forest
Percent composition of exotic invasive 20 20 50 <10 <10
vegetation
Wetland Summary Information
Parameters Wetland 1 Wetland 2 Wetland 3 Wetland 4
Size of Wetland (acres) 0.49 ac 0.04 ac 0.08 ac 0.15ac
Wetland Type | riparian non-riverine | riparian non-riverine riparian non-riverine riparian non-riverine
Mapped Soil Series FsE FsE CsA FsE and 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 and UT10 uT8 Toe seep Toe seep
Hydrologic Impairment none none none none
Native vegetation community Dist. Small Stream/ Dist. Small Stream/ Dist. Small Stream/ Dist. Small Stream/
Narrow FP Forest Narrow FP Forest Narrow FP Forest Narrow FP Forest
% composition of invasive vegetation 20 65 <10 <10
Regulatory Considerations
Regulation Applicable? Resolved? Supporting Documentation
Waters of the United States — Section 404 Y N
Waters of the United States — Section 401 Y N
Endangered Species Act Y Y CE Approved 12/21/11
Historic Preservation Act N N/A
Coastal Zone Management Act (CZMA)/ Coastal Area N N/A
Management Act (CAMA)
FEMA Floodplain Compliance N N/A
Essential Fisheries Habitat N N/A
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Table 3: Project Baseline Information (p. 2 of 2)

Project Name
County

Project Area (acres)

Project Coordinates (latitude and longitude)

Moores Fork Restoration

Surry

~140 (conservation and temporary construction easements)

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

DWQ Sub-basin

Project Drainage Area (acres)
Project Drainage Area Percentage of Impervious Area
CGIA Land Use Classification

Pee Dee River Subbasin 03-07-02

1,527 ac (2.39 square miles)

<5%

Cropland and Pasture, Confined Animal Operations

Reach Summary Information

Parameters Pond Trib Barn Trib Corn Trib UT1
Existing length of reach (linear feet) 194 3,498 2,464 466
Valley classification (Rosgen) VIl I\ \% \%
Drainage area (acres) 27 184 30 6
NCDWQ stream identification score 20 36.5 21 23
NCDWQ Water Quality Classification WS-V WS-V WS-V WS-V
Morphological Description (Rosgen B4/5 G4 G4 B4
stream type)
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 0.0290 0.0250 0.0571 0,04 +/-
FEMA classification Not in SFHA Not in SFHA Not in SFHA Not in SFHA
Native vegetation community Felsic Mesic Felsic Mesic Felsic Mesic Felsic Mesic
Forest Forest Forest Forest
Percent composition of exotic <10 o5 60 20
invasive vegetation
Wetland Summary Information
Parameters Wetland 5 Wetland 6
Size of Wetland (acres) 0.03 ac 0.06 ac
Wetland Type | riparian non-riverine | riparian non-riverine
Mapped Soil Series FeD2 FsE and 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/ Dist. Small Stream/
Narrow FP Forest Narrow FP Forest
% composition of invasive vegetation <10 20
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5.0 DETERMINATION OF CREDITS

Mitigation credits presented in these tables are projections based on site design. Upon completion of site
construction, the project components and credits will be revised to be consistent with the as-built conditions. The
high end of the credit ratio spectrum for Enhancement Level | was assigned to Moores Fork Reach 3 and Barn
Tributary Reach 1, where extensive bank shaping, bankfull bench construction, in-stream structure installation
and buffer planting are proposed. Similarly, where gully repairs and extensive farm conservation plan
improvements are proposed upland of jurisdictional streams and no credit is requested (Cow Tributaries and
UT1), we have assigned the high end of the Enhancement Level Il credit ratio spectrum. Descriptions of each
reach with proposed treatments are presented Table 4a below.

Table 4a. Reach Descriptions

Reach Characteristics and Uplift Discussion

Relatively stable bed and banks; bedrock common; well vegetated right bank;
levee, livestock fencing and narrow buffer on left bank.

Moores Reach 1 - - - - -
Uplift gained through buffer planting on left bank and wide conservation easement

on forested right bank and upland areas.

Impacted by direct cattle access; widespread bank erosion and mid-channel
deposition; some matures trees on right bank and floodplain; small wetland and
clear span bridge at downstream end.

Moores Reach 2 - - - - —
Uplift gained by construction of new off-line channel with in-stream structures and

planted buffers. Livestock fencing will be installed. Existing wetland will be
protected during construction with fencing.

Impacted by buffer vegetation removal; widespread bank erosion and mid-channel
deposition; some matures trees on right bank and floodplain; clear span bridge at
upstream end; eroding gullies entering from left floodplain; small wetland on right
floodplain near station 44+00.

Moores Reach 3 - - - - - - -
Uplift gained mainly by on-line enhancements including extensive bankfull

benching, bank sloping, in-stream structures, bioengineering bank treatments and
buffer planting. Short off-line reaches will be constructed where appropriate.
Existing wetland will be protected during construction with fencing.

Impacted by direct cattle access and vegetation removal; widespread gully incision
and bank erosion; some matures trees on both banks and upland areas; invasive
species common.

Silage Reach 1 Uplift gained by on-line enhancement including construction of new step-pool
profile, bank shaping, removal of invasive species, buffer planting and relocation of
silage pits away from the stream as part of a farm management plan. Livestock
fencing will be installed.

Impacted by direct cattle access and vegetation removal; widespread bank
erosion; some matures trees on both banks and upland areas; invasive species
common.

Silage Reach 2 - - - - — -
Uplift gained by on-line enhancements including isolated bankfull benching, bank

sloping, in-stream structures, invasive species removal and buffer planting.
Livestock fencing will be installed.

Impacted by direct cattle access and vegetation removal; gully incision and bank
erosion; some matures trees on both banks and upland areas.

Cow Tributaries 1 and 2 Uplift gained by on-line enhancements including, bank sloping, in-stream
structures, buffer planting and upland gully stabilization/runoff management.
Livestock fencing will be installed.
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Table 4a. Reach Descriptions

Reach Characteristics and Uplift Discussion

Impacted by direct cattle access and vegetation removal; bank trampling and
erosion; no woody buffer vegetation.

Pond
Uplift gained by construction of off-line restored channel with in-stream structures,
buffer planting and livestock fencing.
Impacted by past dam/pond construction and vegetation removal; sparse woody
buffer vegetation.
Barn Reach 1 Uplift gained by mainly on-line enhancements including removal of the dam

remnants, extensive bankfull benching, bank sloping, in-stream structures, and
buffer planting.

Impacted by logging and associated debris stockpiling on right upland areas; some
large debris accumulations are present in the channel, causing isolated bank
erosion; left bank and upland areas well vegetated; isolated invasive species.

Barn Reach 2 - - — — - -
Uplift gained by removal of debris, isolated bank stabilization, invasive species

removal and buffer planting. Buffer width on left upland are generally 200 feet or
greater.

Impacted by logging and associated debris stockpiling in upland areas; some
debris accumulations and pockets of invasive species are present near the channel
Corn Reach 1 and in the buffers.

Uplift gained by removal of debris, isolated invasive species removal and buffer
planting. Buffer widths are generally 70 feet or greater.

Impacted by vegetation removal and channel incision; no woody buffer vegetation
on right bank.

Corn Reach 2 : - X X . . -
Uplift gained by on-line enhancements including continuous bankfull benching,

bank sloping, in-stream structures and buffer planting.

Impacted by vegetation removal and encroachment of invasive species; gully
incision and bank erosion; some matures trees on both banks and upland areas.

uTl1 Uplift gained by on-line enhancements including, invasive species removal, buffer
planting and upland gully stabilization/runoff management. Livestock fencing will
be installed.

Buffers generally intact and channel bed and banks in stable forms. Buffer
vegetation includes a mix of hardwoods and woody shrubs. Potential
encroachment from adjacent fields and pastures threatens to degrade the quality of
these streams.

Preservation Reaches Uplift gained by protection of intact buffers and streams with conservation

UTs 2,3,6,7,8,9,10 easements that extend well beyond the minimum 50-foot top of bank offsets. In
several areas, buffer widths exceed 200 feet. Livestock fencing will be installed in
areas where pastures are adjacent to easement boundaries. The farm
management plan will improve water quality in upland areas by relocating feed lots
and silage pits away from surface waters.

With the descriptions of existing conditions and proposed uplifts presented in Table 4a as a basis, Table 4b below
presents the proposed mitigation credits for each project reach.

|
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Table 4b: Projected Mitigation Credits

Moores Fork Stream Mitigation
Surry County, North Carolina

EEP Project No. 94709

Stream Mitigation Credits

Type

Restoration

Enhancement |

Enhancement Il

Preservation

Total

2,071

5,776

2,907

856

Project Components

Project Component - . - Restoration -or- Mitigation
-or- Reach ID Stationing/Location Existing LF Approach Rest_orat|on Proposed LF Ratio
Equivalent
Moores Reach 1 STA 989-1750 761 N/A Ell 761 251
Moores Reach 2 STA 1750-3578 1,636 P2 R 1,828 11
Moores Reach 3 STA 3578-6410 2,856 P2/3 El 2,832 11
Silage Reach 1 STA 1000-1900 900 P1 El 900 11
Silage Reach 2 STA 1900-4348 2,448 P3 El 2,448 151
Cow 1l STA 1219-1386 167 P4 Ell 167 151
Cow 2 STA 1331-2098 767 P4 Ell 767 151
Pond STA 1000-1243 194 P2 R 243 11
Barn Reach 1 STA 1000-1300 300 P3 El 300 11
Barn Reach 2 SSTFAA ﬁ)%%j?ég 3,134 N/A Ell 3,134 251
Corn Reach 1 STA 1000-2350 1,350 N/A Ell 1,350 251
Corn Reach 2 STA 2350-2462 112 P3 El 112 11
UT1 STA 1000-1466 466 N/A Ell 466 251
Preservation UTs 2,3,6,7,8,9,10 4,279 N/A P 4,279 5:1
Reaches
Component Summary
Restoration Level (Iir?é;erirget)
Restoration 2,071
Enhancement | 6,592
Enhancement || 6,645
Preservation 4,279




6.0 CREDIT RELEASE SCHEDULE

All credit releases will be based on the total credit generated as reported by the as-built survey of the mitigation
site. Under no circumstances shall any mitigation project be debited until the necessary US Department of the
Army (DA) authorization has been received for its construction or the District Engineer (DE) has otherwise
provided written approval for the project in the case where no DA authorization is required for construction of the
mitigation project. The DE, in consultation with the Interagency Review Team (IRT), will determine if performance
standards have been satisfied sufficiently to meet the requirements of the release schedules below. In cases
where some performance standards have not been met, credits may still be released depending on the specifics
of the case. Monitoring may be required to restart or be extended, depending on the extent to which the site fails
to meet the specified performance standard. The release of credits will be subject to the criteria described below:

Table 5: Stream Credits Release Schedule
Monitoring . o Interim Total
Year Credit Release Activity Release Released
0 Initial Allocation — see requirements above 30% 30%
1 First year monitoring report demonstrates performance standards are being met 10% 40%
2 Second year monitoring report demonstrates performance standards are being met 10% 50% (60%*)
3 Third year monitoring report demonstrates performance standards are being met 10% 60% (70%*)
4 Fourth year monitoring report demonstrates performance standards are being met 5% 65% (75%%*)
5 Fifth year monitoring report demonstrates performance standards are being met 10% 75% (85%*)
6 Sixth year monitoring report demonstrates performance standards are being met 5% 80% (90%*)
7 Seventh year monitoring _report demonstrates performance standards are being 10% 90% (100%*)
met and project has received closeout approval
* A reserve of 10% of a site’s total stream credits shall be released after two bankfull events have occurred, in separate years,
provided the channel is stable and all other performance standards are met.

6.1 Initial Allocation of Released Credits

The initial allocation of released credits, as specified in the mitigation plan, can be released by the EEP without
prior written approval of the DE upon satisfactory completion of the following activities:

a. Approval of the final Mitigation Plan

b. Recordation of the preservation mechanism, as well as a title opinion acceptable to the USACE covering
the property

c. Completion of project construction (the initial physical and biological improvements to the mitigation site)
pursuant to the mitigation plan; per the EEP Instrument, construction means that a mitigation site has
been constructed in its entirety, to include planting, and an as-built report has been produced. As-built
reports must be sealed by an engineer prior to project closeout, if appropriate but not prior to the initial
allocation of released credits.

d. Receipt of necessary DA permit authorization or written DA approval for projects where DA permit
issuance is not required.

6.2 Subsequent Credit Releases

All subsequent credit releases must be approved by the DE, in consultation with the IRT, based on a
determination that required performance standards have been achieved. For stream projects a reserve of 10% of
a site's total stream credits shall be released after two bankfull events have occurred, in separate years, provided
the channel is stable and all other performance standards are met. In the event that less than two bankfull events
occur during the monitoring period, release of these reserve credits shall be at the discretion of the IRT. As
projects approach milestones associated with credit release, the EEP will submit a request for credit release to
the DE along with documentation substantiating achievement of criteria required for release to occur. This
documentation will be included with the annual monitoring reports.
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7.0 MITIGATION WORK PLAN
7.1 Target Streams

The Moores Fork site affords the opportunity to address the major stressors described in the RBRP for the
Stewarts Creek watershed. The project design will enhance (and protect where appropriate) the ecological
services threatened by these stressors. The proposed conservation easement boundaries will encompass the six
wetlands at the site, but no work is proposed and no wetland mitigation credit is being sought. Table 6 below
summarizes the links between each design objective proposed for this project and the ecological service
improvements that can be achieved on a reach-by-reach basis. Specific site constraints and design measures for
each reach, along with the target Rosgen stream types, are presented in Table 7.

Table 6: Design Objectives and Ecological Services

Project Reach

Design Objective Enhanced Ecological Services Moores Moores Moores Silage Cow
Reach 1 Reach 2 | Reach 3 Trib Trib 1
Breach levee or create bankfull |5 Flood attenuation
benches; restore stream to i ) v v v
floodplain interaction. b.  Fine sediment storage

a. Maintenance of stable channel
bed and banks.

Create new channel dimension, |, Equilibrium sediment transport v v

pattern and profile

c.  Maintenance of in-stream riffle

and pool habitats

a. Maintenance of stable channel

Use in-stream structures and bed and banks.

bank grading to promote stability,
riffle and pool formation and b.  Equilibrium sediment transport v v v
sediment transport continuity for

on-line reaches. c. Maintenance of in-stream riffle

and pool habitats

Establish 50-foot wide riparian a. Filtration of runoff

buffers with diverse group of b. Thermal regulation v v v v v

native species. c. Input of organic matter

Eradicate invasive exotic

vegetation and seed source; a.  Riparian buffer habitat v v v v v
replant buffer areas with native b. Robust species diversity
vegetation.

Install new or additional livestock |  Protection of water quality from

fencing to restrict livestock nutrient and pathogen inputs. v v v v v
access to streams; provide b.  Protection of banks from
alternative water sources. livestock trampling

a. Maintenance of stable channel
bed and banks.

b. Protection of water quality from v v v
excess sediment inputs.

Stabilize upland gullies using
bioengineering techniques.

|
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Table 6: Design Objectives and Ecological Services, continued
Project Reach
Design Objective Enhanced Ecological Services Cow Pond Barn Corn U1
Trib 2 Trib Trib Trib
Create bankiull benches; restore | @  Flood attenuation v v
stream to floodplain interaction. b. Fine sediment storage
a. Maintenance of stable channel
bed and banks.
Create new cha_nnel dimension, b.  Equilibrium sediment transport v
pattern and profile
c. Maintenance of in-stream riffle
and pool habitats
. a. Maintenance of stable channel
Use in-stream structures and
; . bed and banks.
bank grading to promote stability,
riffle and pool formation and b.  Equilibrium sediment transport v v v
sediment transport continuity for . . .
: c. Maintenance of in-stream riffle
on-line reaches. .
and pool habitats
Establish 50-foot wide riparian a.  Filtration of runoff
buffers with diverse group of b. Thermal regulation v v v v v
native species. .
c. Input of organic matter
Eradicate invasive exotic o .
vegetation and seed source; a.  Riparian buffer habitat v v v v v
replant buffer areas with native b. Robust species diversity
vegetation.
Install new or additional livestock | &  Protection of water quality from
fencing to restrict livestock nutrient and pathogen inputs. v v v v
access to streams; provide b.  Protection of banks from
alternative water sources. livestock trampling
a. Maintenance of stable channel
bed and banks.
S_tab|||z_e upl_and gulllgs using b.  Protection of water quality from v v
bioengineering techniques. . ;
excess sediment inputs.
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Table 7. Target Streams, Constraints and Reach-Specific Measures
Reach Target Stream Constraints Reach-Specific Measures
Type (Slope)
Livestock grazing on left bank; Riparian buffer planting; invasive species removal;
Moores R1 C4 (0.009) bedrock in profile; steep upland N r p 9 p ’
N livestock fencing
slope on right; mature trees
Livestock grazing ; bedrock in profile; | New off-line channel; in-stream structures; bank grading;
Moores R2 C4 (0.007) mature trees; bridge at downstream bankfull benches; riparian buffers; invasive species
end removal
Corn field on left bank; bedrock in . . .
Moores R3 C4 (0.007) profile; mature trees; property line at :'?_ztrli’zsnt:usflt‘relgui;?/i;s?\ianz gg;i'g?ér?%r\]lgu" benches;
downstream end P ' P
Silage Steep, confined valley; mature trees; Bioengineering stabilization of upland gullies; new on-
Tributary B4 (0.036) pasture on both banks; stormwater line strep-pool channel; in-stream structures; riparian
R1 inputs buffers; invasive species removal; runoff controls
Silage Livestock grazing; bedrock in profile; In-stream structures; bank grading; bankfull benches;
Tributary B4-C4 (0.020) steep upland slopes; mature trees; riparian buffers; invasive species removal; livestock
R2 property line at downstream end fencing
Cow ) . . Bioengineering stabilization of upland gullies; in-stream
Tributaries | B4 (0.038-0.055) Steep, confined valley; mature trees; structures; riparian buffers; invasive species removal;
pasture on both banks
land?2 runoff controls
Pond C4(0.018) Culvert at upstream end; Moores New off-line channel; in-stream structures; bank grading;
Tributary ’ Fork confluence; adjacent pasture bankfull benches; riparian buffers
Barn Steep, confined valley; stormwater . . .
Tributary E4b (0.025) inputs; connection to stable I_n stream strucFu_res, l_)ank gra_dlng, bankfl_J” benches,
riparian buffers; invasive species removal; runoff controls
R1 downstream reach
Barn Logging debris and invasive species removal; isolated
Tributary E4b (0.025) Steep, confined valley; mature trees b 9ging de R P '
R2 ank repairs; riparian buffers
Corn Steep, confined valley, mature trees; Logging debris and invasive species removal; riparian
Tributary B4 (0.02+/-) corn field on both banks; farm roads gging P 1P
buffers
R1 at upstream and downstream ends
Corn Mature trees on left bank; farm road . . .
Tributary B4 (0.04+/-) at upstream end; Moores Fork In-stream struchres, I.Oank gra_dmg, bankiull benches;
riparian buffers; invasive species removal
R2 confluence
Steep, confined valley; mature trees; Bioengineering stabilization of upland gullies; invasive
uT1 B4 (0.04+/-) ) . >
upland corn field/pasture species removal; runoff controls
7.2 Target Plant Communities

The target plant community is a more robust and diverse version of the existing Felsic Mesic Forest plant
community identified in the upland and relatively undisturbed reaches of the UTs. In upland areas where stream
and floodplain grading are not proposed but where invasive exotic plants have encroached, buffer restoration
design will include the following:

e Eradication of invasive exotic species;
e Preservation of desirable existing species; and

|
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e Supplemental planting with selected native trees and shrubs to encourage a more diverse version of
the target community.

Most of the areas proposed for stream and floodplain grading are currently pasture. The target plant community
for these areas will be the same as the upland areas, but species within this community will be selected for their
adaptation to streambank and floodplain conditions. Appendix C includes a table with several candidate species
for buffer planting.

7.3 Wetlands

Four existing wetlands, wetland 4 between stations 21+00 and 27+00, wetland 3 near station 33+50, wetland 2
near station 44+00 and wetland 1 near station 56+00, are located within or close to proposed stream grading
activities along Moores Fork. Wetlands 1 and 4 will not be directly impacted by stream grading and will be clearly
marked in the field to protect them from damage during construction. Wetland 3 appears to be a relict channel
segment and a roughly 500 square foot area will be impacted by stream restoration. The remainder of this
wetland will be enhanced through a planted buffer and improved connection to overbank flows. A roughly 400
square foot area of wetland 2 will be impacted by stream restoration, but as with wetland 3, the remainder of the
wetland will be enhanced through improved buffers and floodplain connectivity.

7.4 Design Methodology and Data Analyses

The design methodology incorporated both form-based and analytical approaches, using a combination of
statistical relationships and analyses to arrive at a design discharge for each reach. Other primary design criteria,
such as cross section dimensions, pattern and profile, are all linked to the design discharge and to each other.
The following sections summarize each phase of the methodology; supporting calculations and data are included
in Appendix C.

7.4.1 Design Discharge

In order to estimate a range of design discharges for each reach where dimension and pattern and/or profile
modifications are proposed, we evaluated regional regression equations, analyzed field bankfull indicators using
hydraulic models, and considered sediment transport competence using critical discharge for initiation of bed
material mobility (where sediment data could be obtained). In addition to evaluating discharge at various
surveyed riffle cross sections on the project reaches, we also evaluated the predicted discharge for the Mill Creek
reference reach as a check of the analysis methodology. As indicated in Table 8, there is considerable spread in
the predicted design discharge values. The USGS 2-year estimate typically provides an upper bound on the
bankfull discharge while the critical discharge estimates typically provide a lower bound.

The critical discharge estimates are at the low end of the range for all project reaches where suitable samples
could be obtained. The North Carolina Piedmont regional curve estimates are also at the low end of the
discharge range. Our selected design values are based primarily on hydraulic models that include surveyed
cross sections with reliable bankfull indicators, in each case a well-defined bench with evidence of relatively
recent flow. A reach-wide HEC-RAS model, which accounts for floodplain and channel roughness, allowed us to
adjust discharge until the stage matched the stable bankfull indicators. We also used the model to check for
other possible geomorphic features (scour lines, changes in bank angle, etc.) using the range of predicted
discharges and were unable to identify any reliable indicators of the bankfull stage in the surveyed cross sections
other than those that were first identified in the field. Discharge estimates are sensitive to roughness estimates;
we assigned channel and floodplain roughness values based on USGS guidance based on stream dimensions,
bed materials and vegetation on the banks and floodplain. We are confident in the modeled discharges because
they are based on site-specific measurements rather than predictions based on average regional conditions or
empirical formulae. Our selected design values are relatively close to the USGS 2-year regional estimates.

As discussed in Section 7.4.2, the design attempts to create sediment transport continuity with upstream supply
reaches so as to address widespread mid-channel deposition as is evident throughout Moores Fork. As indicated
graphically in Appendix C, the reach of Moores Fork immediately upstream of the project limits has greater
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transport capacity than the impacted sections within the project reach (M1.3 and M1.5) but fairly close to the
existing stable cross sections (M1.1, M1.6, M1.7, M1.9 and M1.10) up to the bankfull stage. These stable cross
sections appear to have adjusted shape and dimension to be in better balance with the supply reach than the
unstable cross sections, likely because of more robust bank vegetation and more frequent floodplain access.
The design attempts to mimic these cross sections. We evaluated a design discharge based on regional
relationships and critical discharge estimates and our analyses indicate that such a design would lead to even
more sediment transport imbalance than currently exists because the resulting smaller cross section would have
significantly less competence and capacity than the supply reach.

We have considered contributing factors to explain the wide spread between predicted regional curve and
“measured” discharges. We also surveyed additional cross sections and profiles near the upstream limits of
Moores Fork and these surveys confirm our measurements and predictions in the supply reach and project
reaches. Our observations in the Moores Fork watershed indicate that the differences between the regional
curve and measured discharges are likely attributable to relatively low infiltration rates caused by soil compaction
in pastures, shallow bedrock, steep upland areas and impervious surfaces along the Interstate 77 corridor.

Table 8: Design Discharge Estimates (cfs)
Design Reach NC Rural USGS Hydraulic Critical Critical Selected
Piedmont 2-year Models using Discharge Discharge Design Value
Regional NC HR1 | Field Indicators | (Pavement Dgs) | (Bar Digo)
Curve (RM and RAS)
Moores Rch 1 139 237 270-350 185-190 101 250
Moores Rch 2/3 166 278 220-350 170-185 56 260
Silage Trib. Rch 1 14 29 51 n/a n/a 24
Silage Trib. Rch 2 32 63 n/a n/a n/a 60
Pond Trib. 9 20 n/a n/a n/a 19
Barn Trib. 3 8 18 n/a n/a 11
Mill Creek R.R. 284 385 191-196 173-270 77-87 N/A

On reaches of the Silage and Pond Tributaries, reliable bankfull indicators could not be located and estimates
based on field indicators could not be made. We did not perform hydraulic or sediment transport analyses for
reaches where pattern or profile are not proposed to be changed.

The smaller project reaches (Silage, Pond, Barn and Corn Tributaries) were either so heavily impacted by cattle
or small enough in cross section to make pebble counts infeasible. In order to gather some sediment size data
for these streams, representative bar samples were collected and analyzed; the Pond Tributary is so heavily
trampled that even bar sampling was not feasible.

7.4.2 Sediment Transport

As part of our sediment transport evaluations, we considered landscape position and the connections between
the various reaches, with a focus on Moores Fork. A qualitative assessment of Moores Fork at the project site
and the reach upstream reveals the following general conditions:

e The reach immediately upstream is a both a source of sediment to the project reaches (through hillslope
and bank erosion processes) and a transport reach. Sediment export appears to be balanced with
supply; the reach has a bedrock controlled profile, a steep, rocky hillside on the right bank and exposed,
unstable soils on the left bank.
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e Reach 1 is primarily a transport reach, similar in profile to the upstream reach with somewhat more
prominent bars, some of which are influenced by in-stream woody debris.

e Reach 2 is primarily a storage reach, but extensive bank erosion provides a source of fine sediment to
the system. Lateral erosion has allowed large mid-channel and lateral bars to form.

e Reach 3 has storage, source and transport sub-reaches, with several large bars (storage), widespread
bank erosion and hillslope colluvium (source) and bedrock controlled bed and banks (transport).

Given the presence of mid-channel sediment deposition and abundant bedrock in the bed, aggradation is more of
a concern that degradation for Moores Fork. Our Moores Fork sediment transport analyses were targeted on
developing design strategies to accommodate excess sediment supply

Table 8 above summarizes sediment transport competence analyses; supporting data are included in Appendix
C. Our analyses indicate the design streams (in terms of cross section and profile) will transport the size of the
large bed materials sampled at the site. We also evaluated sediment transport capacity and continuity between
the supply and design reaches, using unit stream power as the indicator parameter. We compared stream power
over a range of stages up to and above the bankfull stage to check if continuity was achieved. Hydraulic models
(HEC-RAS and RIVERMorph) of the existing and design conditions were used to support the sediment transport
analyses by providing hydraulic parameters such as hydraulic radius, slope, shear stress, and power. Graphical
output of these analyses is included in Appendix C.

Slope and cross section size and shape are the factors that determine stream power. There is no realistic
opportunity to increase slope in the project reaches to match the supply reach slope, so cross section shape and
size become the design focus. As discussed in Section 7.4.3, there are geotechnical stability considerations for
cross section design; the design attempts to optimize sediment transport continuity and bank stability.

Analyses indicate that the design unit stream power in the Moores Fork restoration and enhancement reaches is
somewhat lower than the supply reach, but close to that of the existing stable cross sections for floods up to the
bankfull stage. The decrease in sediment transport capacity from the supply reach to the project reaches
suggests that excess sediment may continue to deposit in the project reaches. The design cross section shape
and size accounts for this potential by providing space for sediment deposition in advantageous sections of the
channel, such as in point bars. The design cross sections also include a subtle 5:1 change in slope at the
bankfull elevation to create a modest two-stage channel effect and to accommodate the slightly greater stream
power and shear stress from the supply reach.

In-stream vane structures will also be used to reduce the potential for mid-channel deposition in riffles and runs.
We expect that sediment loads and the potential for excessive mid-channel deposition will be reduced once
upstream banks on the site are stabilized, but off-site reaches will likely continue to deliver a relatively large
supply of sediment.

At the Silage Tributary, sediment supply is low and velocities are high, so the main concern in the steep Reach 1
is down-cutting and the key parameter is boundary shear. Comparisons of existing versus design boundary shear
for Reach 1 indicate reductions in the design shear at the bankfull stage. At twice the bankfull stage and beyond
when valley morphology dictates hydraulic behavior, the design shear is slightly higher than the existing shear,
but not enough of a difference to warrant design adjustments. The flatter Silage Tributary Reach 2 and the Pond
Tributary are similar to Moores Fork in terms of morphology, and bank erosion and deposition are the main
concerns. For both of these reaches, the estimated shear and unit stream power values are similar to the existing
cases up to the bankfull stage. Above the bankfull stage, the design values are less than the existing up to about
2.5 times the bankfull stage, at which point valley morphology governs the hydraulics.

The primary design goal for proposed enhancement reach of the Barn Tributary is to provide floodplain access in
order to reduce shear on the badly incised banks. Analyses indicate an abrupt decrease in shear at the bankfull
stage. The estimated shear increases approaches the reference case at stages of about 2 times bankfull, where
valley morphology comes into play.
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7.4.3 Cross Section

Design discharge and sediment transport analyses inform the design of cross section dimensions and shapes;
cross section dimensions and shapes along with slope govern hydraulic parameters that are relevant to design.
Past experience also informs the cross section design. For example, project monitoring over the past several
years has indicated that a newly constructed E or C-type channel with a width-depth ratio less than about 10 can
lead to stability problems. We evaluated reference cross sections (on Moores Fork and the Corn and Barn
Tributaries) as indications of bankfull area and general shape, but the design bank slopes are also governed by
geotechnical stability needs during the monitoring period in areas where little or no deep-rooted vegetation will be
present for the first few growing seasons. Ratios of pool-to-riffle depth and top width are based in part on
reference reach data and in part on past experience.

As noted in the previous section, the design cross sections will accommodate sediment storage within the
channel on point bars and/or in lateral bars upstream of vane structures. This stored sediment is available for
transport during large flow events, which promotes long-term stability and sediment transport equilibrium.
Mobilized sediment in the project reaches will be replaced by sediment from upstream.

7.4.4 Plan and Profile

Plan geometry design is based on multiple factors, chiefly the selected design slope and lateral constraints such
as easement boundaries and topography. At a particular plan feature such as a meander bend, geometry is
based on a range of dimensionless ratios that have proven to be effective in meeting design objectives while
promoting stability. The prime example for plan geometry is radius of curvature ratio; well-vegetated reference
reaches (Mill Creek for example) suggest a radius of curvature ratio of 1.0 or less would be desirable, but
experience indicates that a ratio less than about 1.8 places undue stresses on newly constructed banks that lack
deep rooted vegetation. Reference cross section/reach data are summarized in Appendix C.

We considered reference reaches when developing plan geometry. Our search for a Moores Fork reference
reach included upstream reaches of Moores itself and several other streams in relatively undisturbed watersheds,
primarily in Surry County. We identified a reach of Mill Creek with a stable meander bend in a valley and with bed
materials similar to those found in Moores Fork. As with reference cross sections, reference plan form is useful
as a general guide for parameters such as belt width, radius of curvature and pool-pool spacing. However, as
with low width-depth ratios in reference cross sections, tight radii and pool spacing in reference reaches often
cannot be assigned to a design reach without risk of stability problems in the time while vegetation is becoming
established. The selected pattern and profile take into account aquatic habitat needs, stability throughout the
monitoring period and space constraints. With pattern being directly linked to profile, we considered profile
constraints such as existing bedrock outcrops as well as sediment transport equilibrium when assigning profile
grades.

The target stream type for Moores Fork is a moderately sinuous, moderate width-depth ratio C4, which is
appropriate for the relatively flat and wide alluvial valley through which it will flow. Reach 3 will be constructed
largely within the existing channel, with modest pattern shifts where existing pattern is unstable. In-stream
structures will be incorporated in Reach 3 in order to promote sediment transport equilibrium, riffle and pool
formation, and enhanced bank stability. Reach 2 will be constructed mainly off-line to position the channel in the
low point of the valley and provide better floodplain access on both banks. The overall approach can be
described as a hybrid Rosgen Priority 2/3 restoration.

Given its slope and confined valley, the stable morphology for Reach 1 of the Silage Tributary is a step-pool, B4
stream type. For key profile design parameters such as step height, pool width and depth and pool spacing, we
consulted the research of Chin and Abrahams, Li and Atkinson. We established the design profile based on the
ratio of step height to step length, which was found in stable natural step pool systems to vary from 1 to 2. In
order to limit the potential for excess shear stress on the structures and surrounding bed and banks, the step
height was capped at 12 inches. Where fish passage is a consideration, step heights will be limited to 6 inches.
Because of the highly confined nature of the Silage Tributary and the desire to preserve mature upland trees,
addressing eroding banks and incised conditions through bank sloping is not practical. The design solution is to
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partially fill the channel (3 to 4 feet deep) with clayey soil (compacted in horizontal lifts not exceeding 9 inches in
thickness) and create a new channel cross section and step pool profile at a higher elevation. Vegetated upland
areas will be protected. The new bed will be reinforced with stone riffles, sized to resist mobilization at flows
beyond bankfull. For the purposes of this mitigation plan we are assuming no loss of stream length.

Reach 2 of the Silage Tributary, the Corn Tributary and the Barn Tributary are similar in terms of morphology;
each is a relatively steep alluvial channel with significant incision and bank erosion problems with little length to
transition to a stable profile end point. The design approaches for these streams are also similar. The channels
will be left in their current alignments, banks will be graded to stable slopes, bankfull benches will be constructed
and in-stream structures will be used to promote bed and bank stability. Reference cross sections on stable
reaches of the Corn and Barn Tributaries were used to size the design cross sections for these streams.

The target stream type for the Pond Tributary is a moderately sinuous, moderate width-depth ratio C4. The
project reach begins at the outlet of the culvert where flow drops about 2 feet to a small plunge pool at the existing
thalweg. The design profile will start at this existing thalweg elevation, taking advantage of the energy dissipating
effects of the pool, and then abandon the badly trampled channel for a new alignment across the floodplain to the
east. The downstream end of the profile includes a 1.5-foot high transition to the Moores Fork thalweg, which will
be constructed using a grade control structure.

Both of the Cow Tributaries will be stabilized in their current channels, using grade control structures in select
locations to address headcut erosion. These reaches are badly trampled by cattle and should respond well to
livestock exclusion, both in terms of morphology and buffer vegetation.

The design includes filling and stabilizing gullies at the headwaters of the Silage Tributary, the Cow 1 and Cow 2
Tributaries, UT1 and two runoff conveyances entering Moores Fork Reach 3. The proposed gully stabilization
will include upland measures such as temporary silt fences, swales and vegetation to divert and/or redirect runoff
away from gullies. Check dams made from riprap, woody brush, recycled crushed concrete, decay resistant logs
and other on-site materials will be used to reduce erosive stresses in the gullies and promote long-term healing.
Stabilized areas will be planted with species and densities as specified for buffer areas.

7.4.5 In-Stream Structures

In-stream structure types and locations were selected based on design stability, habitat enhancement and
sediment transport objectives within each reach. Table 9 below provides a summary of specific objectives for the
proposed structures. Data and analyses supporting the sizing of stone for in-stream structures are provided in
Appendix C.

Table 9. In-Stream Structures
Structure Objectives
a. Bank stability at channel plugs and/or confined spaces
Geolifts and Brush Mattresses . y . Pug . P
b. Quickly establish deep rooted bank vegetation
a. Direct flow toward center of channel
Rock Vane and Log Vane . .
b. Promote sediment storage upstream and pool formation downstream
a. Center flow
Cross Vane b. Mitigate over-wide conditions, lessen potential for mid-channel bar formation
c. Promote sediment storage upstream and pool formation downstream
. a. Setgrade in profile
Constructed Riffle and Step . .
Structure b. Provide roughness in bed
c. Initiate riffle habitat and sediment transport equilibrium
a. Enhance bank stability
Root Wad Cluster b. Provide bank roughness
c. Establish near-bank cover and pool habitat

|
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7.4.6 Farm Management Plan

The Surry Soil and Water Conservation District (SWCD) s developed a Conservation Plan that will be
implemented as part of the project. EEP and the SWCD will install a water well that will supply four separate
watering stations around the farm. The plan also includes two heavy use areas installed so that livestock can be
fed away from all streams during the winter months and a stock trail so the livestock can be moved from pasture
to pasture without crossing inside the conservation easement areas. The Conservation Plan Map is included in
Appendix D.

8.0 MAINTENANCE PLAN

EEP shall monitor the site on a regular basis and shall conduct a physical inspection of the site a minimum of
once per year throughout the post-construction monitoring period until performance standards are met. These
site inspections may identify site components and features that require routine maintenance. Routine
maintenance should be expected most often in the first two years following site construction and may include the
following:

Table 10. Maintenance Provisions

Component/Feature Maintenance through project close-out

Routine channel maintenance and repair activities may include chinking of in-stream
structures to prevent piping, securing of loose coir matting, and supplemental installations of
Stream live stakes and other target vegetation along the channel. Areas where stormwater and
floodplain flows intercept the channel may also require maintenance to prevent bank failures
and head-cutting.

Vegetation shall be maintained to ensure the health and vigor of the targeted plant
community. Routine vegetation maintenance and repair activities may include supplemental
planting, pruning, mulching, and fertilizing. Exotic invasive plant species shall be controlled
by mechanical and/or chemical methods. Any vegetation control requiring herbicide
application will be performed in accordance with NC Department of Agriculture (NCDA)
rules and regulations.

Site boundaries shall be identified in the field to ensure clear distinction between the
mitigation site and adjacent properties. Boundaries may be identified by fence, marker,
Site Boundary bollard, post, tree-blazing, or other means as allowed by site conditions and/or conservation
easement. Boundary markers disturbed, damaged, or destroyed will be repaired and/or
replaced on an as needed basis.

Vegetation

Ford crossings within the site may be maintained only as allowed by Conservation

Ford Crossing Easement or existing easement, deed restrictions, rights of way, or corridor agreements.

Road crossings within the site may be maintained only as allowed by Conservation

Road Crossing Easement or existing easement, deed restrictions, rights of way, or corridor agreements.

9.0 PERFORMANCE STANDARDS

In accordance with the provisions in CFR Title 33, “performance standards that will be used to assess whether the
project is achieving its objectives... and should relate to the objectives ... so that the project can be objectively
evaluated to determine if it is developing into the desired resource type, providing the expected functions, and
attaining any other applicable metrics”.

Table 11 below lists proposed success criteria for channel stability and riparian buffer vegetation. Year to year
comparisons for the various parameters will allow adaptive management to be implemented early on in the
monitoring period if necessary in order to reduce the risk of widespread problems.
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Table 11. Performance Standards

Parameter Metrics/Success Criteria

a. Bank height ratio for reaches where BHR is corrected through design and
construction shall not exceed 1.2.

b. Entrenchment ratio for reaches where ER is corrected through design and
Channel Stability construction shall be no less than 2.2.

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

a. Density of 320 live, planted stems/ac at year 3; 260 live, planted stems/acre
Riparian Buffer Vegetation at year 5; 210 live, planted stems/acre at year 7;

b. Planted vegetation must average 8 feet in height at year 7.

10.0 MONITORING REQUIREMENTS

Annual monitoring data will be reported using the EEP monitoring template. The monitoring report shall provide a
project data chronology that will facilitate an understanding of project status and trends, population of EEP
databases for analysis, research purposes, and assist in decision making regarding project close-out.

Table 12. Monitoring Requirements

Required Parameter | Quantity Frequency Notes

Pattern/profile survey will extend for at least
20 bankfull widths per reach. Annual
profile surveys only required if channel
instability is observed.

As per April 2003 USACE
Pattern and Profile Wilmington District Stream As-Built
Mitigation Guidelines

A minimum of one representative riffle and

As per April 2003 USACE As-Built, pool cross section will be surveyed per
Dimension Wilmington District Stream Years 1, 2, reach. Bank pin arrays shall be installed at
Mitigation Guidelines 3,5and 7 pool cross sections in restored reaches

where bankfull width exceeds 3 feet.

A crest gauge and/or pressure transducer

As per April 2003 USACE will be installed on site; the device will be
Surface Water L o . ; .
Hydrology Wllmlngton D]strlpt Stream annual inspected on a quarterly/semi-annual basis
Mitigation Guidelines to document the occurrence of bankfull
events on the project
Quantlty and Iocat_lon of Vegetation will be monitored using the
. vegetation plots will be . ;
Vegetation - : . annual Carolina Vegetation Survey (CVS)
determined in consultation rotocols
with EEP P
Exotic and nuisance Locations of exotic and nuisance
. annual . .
vegetation vegetation will be mapped
Locations of fence damage, vegetation
Project boundary semi-annual | damage, boundary encroachments, etc. will
be mapped
Reference photographs will be made at
Photographs semi-annual | selected overviews and near-stream
locations.
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11.0 LONG-TERM MANAGEMENT PLAN

Upon approval for close-out by the Interagency Review Team (IRT) the site will be transferred to the NCDENR
Division of Natural Resource Planning and Conservation’s Stewardship Program. This party shall be responsible
for periodic inspection of the site to ensure that restrictions required in the conservation easement or the deed
restriction document(s) are upheld. Endowment funds required to uphold easement and deed restrictions shall be
negotiated prior to site transfer to the responsible party.

The NCDENR Division of Natural Resource Planning and Conservation’s Stewardship Program currently houses
EEP stewardship endowments within the non-reverting, interest-bearing Conservation Lands Stewardship
Endowment Account. The use of funds from the Endowment Account is governed by North Carolina General
Statute GS 113A-232(d) (3). Interest gained by the endowment fund may be used only for the purpose of
stewardship, monitoring, stewardship administration, and land transaction costs, if applicable. The NCDENR
Stewardship Program intends to manage the account as a non-wasting endowment. Only interest generated from
the endowment funds will be used to steward the compensatory mitigation sites. Interest funds not used for those
purposes will be re-invested in the Endowment Account to offset losses due to inflation.

12.0 ADAPTIVE MANAGEMENT PLAN

Upon completion of site construction, EEP will implement the post-construction monitoring protocols previously
defined in this document. Project maintenance will be performed as described previously in this document. If
during the course of annual monitoring it is determined the site’s ability to achieve site performance standards are
jeopardized, EEP will notify the USACE of the need to develop a Plan of Corrective Action. The Plan of
Corrective Action may be prepared using in-house technical staff or may require engineering and consulting
services. Once the Corrective Action Plan is prepared and finalized EEP will:

1. Notify the USACE as required by the Nationwide 27 permit general conditions.

2. Revise performance standards, maintenance requirements, and monitoring requirements as
necessary and/or required by the USACE.

3. Obtain other permits as necessary.
4. Implement the Corrective Action Plan.

5. Provide the USACE a Record Drawing of Corrective Actions. This document shall depict the extent
and nature of the work performed.

13.0 FINANCIAL ASSURANCES

Pursuant to Section IV H and Appendix Ill of the Ecosystem Enhancement Program's In-Lieu Fee Instrument
dated July 28, 2010, the North Carolina Department of Environment and Natural Resources has provided the U.S.
Army Corps of Engineers Wilmington District with a formal commitment to fund projects to satisfy mitigation
requirements assumed by EEP. This commitment provides financial assurance for all mitigation projects
implemented by the program.
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14.0 DEFINITIONS

D, — with respect to sediment grain size distribution, the grain mean diameter which is larger than x% of the
sample distribution

Morphological description — the stream type; stream type is determined by quantifying channel entrenchment,
dimension, pattern, profile, and boundary materials; as described in Rosgen, D. (1996), Applied River
Morphology, 2™ edition

Native vegetation community — a distinct and reoccurring assemblage of populations of plants, animals, bacteria
and fungi naturally associated with each other and their population; as described in Schafale, M.P. and Weakley,
A. S. (1990), Classification of the Natural Communities of North Carolina, Third Approximation

Project Area - includes all protected lands associated with the mitigation project

Priority Levels of Restoration — 1: convert incised stream to new stream at original floodplain elevation; 2:

establish new stream and floodplain at existing stream elevation; 3: convert incised stream to new stream type
without establishing an active floodplain but providing flood-prone area; 4: stabilize incised stream in place.
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APPENDIX A

SITE PROTECTION INSTRUMENTS
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MADE UNDER MY SUPERVISION {DEED DESCRIPTION RECORDED IN 150 | S 82°4356° W 257.04° 71 1008074.058 1495465,031
DB:._204_, PG DB: PG: 1017 0B; 504 pG: 1127 533645 ; 72 1008074.646 1495585.075
D8:_325 | PG:_461); THAT DASHED LINES INDICATE LINES NOT L51 | S 53'36'42" W 80.98 73 1007971.187 1495555.026
SURVEYED; THAT THE RATIO OF PRECISION AS CALCULATED L52 S 14°48'13” E 131.70’ 74 1007715.559 1485960.682
DOES NOT EXCEED 1:10,000 ; AND THAT THIS PLAT WAS e e ; 75 1007396.513 1496285.356
» L PREPARED IN ACCORDANCE WiTH G.S. 47—30 AS AMENDED. LSS | S 27'5837° E 154.70 o 1007480.040 T 1498615157
¢ / 3/4" IP (CO)@ i ALSO HEREBY CERTIFY THAT THIS PLAT IS OF ONE OF THE Lod 2244339 L 183.01 37 1007025717 1426807720
4 / 24" POPLAR FOLLT%MNG: Gs 15;—30 FC(H) D; T}T_’{HAQETC?&E Bsua%sy :sFor FINAL PLAT OF
: P 1005235 & ANOTHER CATEGORY, SUCH AS THE MBINATION O = .
o - ; ;4330530 OZ EXISTING PARCELS, A COURT—ORDERED SURVEY, OR OTHER A CONSERVATION EASEMENT SURVEY FOR:
s N it EXCEPTION TO THE DEFINITION OF SUBDIVISION.
WITNESS MY ORIGINAL SIGNATURE, REGISTRATION NgMBER,zAND THE STATE OF NORTH CARO LINA,
SEAL THIS DAY OF AD., 2012.
L \\\\“\:\"82';'?""/// NC DEPARTMENT OF ADMINISTRATION,
s e e e N O /,
ST S ?"‘sf:s"-.%”// THIS DOCUMENT IS NOT VALID ECOSYSTEM ENHANCEMENT PROGRAM
SR RS /0, 7, |UNLESS SIGNED AND SEALED ’
o S & v. = MOORES FORK-MAPLE RIDGE FARMS
o s 4 SEM_ T2 SPO FILE NUMBER:086-X & 086—Y EEP PROJECT ID:94709
g NCGS STATION "ARYGAP” = L =
1 EPOCH DATE: 2002 2 ’-:7% QO S . CURRENT OWNER LISTED AS: MAPLE RIDGE FARMS, INC. AND
N.A.D. 83(2007) SPC'S: ~ 8 R‘ﬁ:} ~ . WILLIAM LAWRENCE HORTON, JR. AND WIFE, LAURA E. HORTON
N:999687.30' 7, Ryt e & — a - o
E:1485336.68" \ ’//,///LL P e B PHILLIP’B. KEE, PLS  NC-4647 PARCEL IDENTIFICATION NUMBER: 40908839~0783, 40908079~ 7670,
2:1195.86' (NAVDBS) N VA ammys 409000575440, & 40900838—6780
COMBINED FACTOR: i.0000589 AN SHEET 2 ¢ SHEET 4 DEED REFERENCES:  DB: 504 PG: 1134, DB: 426 PC. 1017
S— o ooNr e s Ceem o e e G| CERIICATE OF OWNERSHIP AND_DEDICATION: DB: 504 PG: 1127, DB: 325 Por 461 (REF.388 PG. 41)
WE HEREBY CERTIFY THAT WE ARE THE OWNER OF THE PROPERTY AS STEWARTS CREEK TOWNSHIP, SURRY COUNTY, NORTH CAROLINA
[ : F 2 E : H T SHOWN AND DESCRIBED HEREON, WHICH WAS CONVEYED TO US BY A - .
O \/ E E E e DEED RECB%RODKED N BOO;(AEgQi— PAfNED_B&a}?_, BOOK _gigg PAGE SURVEY BY: RMT,NH,MM,.KJ PBK DRAWN BY: PBK SCALE: 1"=400
IV, THE SURRY COUNTY REGISTRY. | ALSO HEREBY ACCEPT AND_ADOPT SURVEY DATES: 10/01/11—-03/12/12
THIS RECORD PLAT AND CONSERVATION EASEMENT WITH M
CONSENT AND DEDICATED ALL EASEMENTS, RIGHT OF WAYS AND SHEET# 1 OF4 JOB # 110106
ACCESS ROADS TO PUBLIC AND/OR PRIVATE USE AS NOTED ON SAID R e

PLAT.

MOORES FORK
MAPLE RIDGE FARMS

TOTAL CONSERVATION EASEMENT AREA = 134.33 ACRES

P.O. Box 2566
Asheville, NC 2680 !
(828) 645-6275
www.keemap.com
License # C-3039

800’ 12007

ONE INCH = FOUR HUNDRED FEET




PLAT BOOK: G PAGE: oo
VICINITY MAP

TOTAL CONSERVATION

45.29 FROM SIP

° #3 RBR FOUND =
o o NE3°I 130 - NC GRID
T § EASEMENT AREA = 134.33 ACRES NORTH (NOT TO SCALE)

#£ (7 e30 . . ..
P 0/5@ W 05" pe -’ oy i 23 THIS PLAT DOES NOT CREATE A SUBDIVISION <
. & A g = _ s |  OF PROPERTY IN SURRY COUNTY. THE 2
T oy, ’ - - S o PURPOSE OF THIS SURVEY IS TO IDENTIFY THE
86‘302 CONSERVATION EASEMENT AREAS ONLY. NO SUBJECT MAPLE GROVE
235 TN S TRANSFER OF PROPERTY IS TAKING PLACE. PROPERTY_ S| /CHURCH RO
- R 7
P o CONSERVATION EASEMENT ACCESS:
~ 3 N VL1 & N R OIS Wy 90,700, 1 48 NN SN ISR T
FEX| W N AN R : CONSERVATION EASEMENT AREAS TO BE ACCESSED
5 T N S e R B 413 Acres FROM EXISTING ROADS AS SHOWN ON PLAT.
© @ . ) ) e L R 5”: : Ej OWELLING
25 055 WILLIAM L. HORTON, JR
& LAURA HORTON .2 :
B N ‘ i 090-50-0785 oS : CERTIFICATE_OF SURVEY AND ACCURACY:
oF. o S L R CP ReF. D558 pc.4\7b§& .......... 270 RN ] 1, _PHILLIP B, KEE CERTIFY THAT THIS PLAT WAS
N T . . ¢ ABTE N T T L7 N : ; AREA C DRAWN UNDER MY SUPERWVISION FROM AN ACTUAL SURVEY
§§ """"""""""""""""""" 07 4 N - SOV » ' . MADE_UNDER MY SUPERVISION (DEED DESCRIPTION RECORDED IN
O3 B T NG 7 LB Y - | s pB: _504 pa: 1134  Dpam: 26 . pG: 1017 oB: 504
L VU Ay~ e\ R B B NGE> i Y ) v /40 IE 50.11 ACRES PG: 1127 ,08: 325 , pG:_461 _, AND PB: 8, PG: 12);
wg AREA A R R SORSE sl #1 : g : : : : THAT DASHED LINES INDICATE UINES NOT SURVEYED; THAT THE
. Lo SRR . - e < . RATIO OF PRECISION AS CALCULATED DOES NOT EXCEED SURVEYOR'S NOTES:
,{{? c%\ AAAAA e 1:10,000 . AND ;’HA; 1},'"3 PLAT WAS PREPARED IN :
N N ACCORDANCE WITH G.S. ~30 AS AMENDED.
S 0 -1 56.51 Acres B : NS g _ \ ¢ 1. ALL DISTANCES ARE GROUND MEASUREMENTS IN
nEe - YRy e g 1"iF@ | ALSO HEREBY CERTIFY (TH;\T THIS PLAT IS OF ONE OF THE US SURVEY FEET UNLESS OTHERWISE NOTED.
ok AR TSy S - & FOLLOWING: GS 47~30 F(11) D; THAT THE SURVEY IS OF
8- 2y - o cf BeeT AXLE ‘ AMOTIER CATEGORY, SUOH AS THE RECOUSNATON O _ 2. AREAS CALCULATED BY THE COORDINATE METHOD.
Z g ARCELS, A = URVEY, 3. PROPERTY SUBJECT TO ALL EASEMENTS, RIGHT OF
AN GRAVEL DRIVE % EXCEPTION TO THE DEFINITION OF SUBDIVISION. WAYS AND RESTRICTIONS THAT ARE RECORDED,
L L R e (SEE_NOTE #11) Ro X WITNESS MY ORIGINAL SIGNATURE, REGISTRATION NUMBER, AND UNRECORDED, WRITTEN AND UNWRITTEN.
e e R R L R T T Ay R SEAL THiS _19th DAY OF JULY ., AD.,, 2012.
: NS N, 4, SURRY COUNTY GIS WEBSITE USED TO IDENTIFY
g ol © PROPOSED 20 WIDE r N ADJOINING PROPERTY OWNERS. f
© TCE ALONG EXISTING SO\ NHIT, THIS DOCUMENT IS NOT VALID
R R - T o R R 2l — GRAVEL DRIVE W Iy, 5. THE PROFESSIONAL SURVEYOR HAS MADE NO
N L NG T e N - oA ) AW CARg 7, |UNLESS SIONED AND SEALED INVESTIGATION OR INDEPENDENT SEARCH FOR
R ) > O 88/ % 2 EASEMENTS, RIGHT OF WAYS, ENCUMBRANCES,
\ X R e v gas e iminisiimininin c—— - PINCH TOP §% RN 0.7 2 RESTRICTIVE COVENANTS, CORRECT OWNERSHIP
36" OAK ) — .- % (DISTURBED) v, = OR ANY OTHER FACTS THAT AN ACCURATE AND
TERMINUS OF : 4 : SO s SRy f N NELLIE MARION & & SEAL T = CURRENT TITLE SEARCH MAY DISCLOSE. A NC
THE [3TH CALL —
TRACT AV : . AN A P 13 FRANK MARION ESTATE L L-4647 o = LICENSED ATTORNEY SHOULD BE CONSULTED.
DB:6 12 PG: 1044 §.14.C Ny 4 6~ N o PIN 4090-48-5113 % S
N o 79 S 6. BY GRAPHIC DETERMINATION, THE SUBJECT
e T e & @ oy | FESERVED RIGHTI “GooN S DB: 259 PG: 626 A'@,SUR‘@’?'Q $ PROPERTY APPEARS TO LIE IN AN AREA THAT IS
DB5:612,/1044 ( #13) & K2 //,/"/L L IPB W« \\\\\ DETERMINED TO BE INSIDE OF THE 500 YEAR FLOOD
PHASE 2 ALSO “\ o, : %) ) 11 R\ ‘ﬂ. B PLAIN (ZONE X) AS DETERMINED BY THE F.E.M.A.
SEE PB:3/157 P o4 1AM . 4o JULIANNA HORTON & Hinnwy . Kewe
g/ RN S 13°1834"E JOHN MARK HELTON PHILLIP BY KEE, PLS NC-4647 . miiz;1;giggzé:$:E t%iii;%;ﬁg:mo

206.72' PIN 4090—47-6400
_~ HELD GPS UNITS AND THEY DO NOT MEET THE

(3) @ g
, : 43) =~ . y
10043 @@ P 2 ?&C;’ ? pG: 79 SURRY COUNTY, NORTH CAROLINA REQUIREMENTS AS SET FORTH IN THE CERTIFICATE
/ SIZANlY & ‘ 8 , - Py ———— OF SURVEY AND ACCURACY.
& = COUNTY, CERTIFY THAT THE MAP OR PLAT TO WHICH 8. GRID COORDINATES AND BEARINGS WERE DERIVED
A (CERTIFICATION 1S ATTIXED, MEETS ALL STATUTORY FROM GLOBAL POSITIONING SYSTEM OBSERVATIONS
) \ THAT WERE PERFORMED TO THE GEOSPATIAL
NG —— e ~U . POSITIONING ACCURACY STANDARDS, PART 2:
J. MONROE JOHNSON ' D B JULIANNA HORTON & Y IR A TR STANDARDS FOR GEODETIC NETWORKS AT THE
% HELEN W. JOHNSON e AN JULIANNA HORTON & »- _REVIEW OFFICER ATE 95% CONFIDENCE LEVEL USING GPS L1 STATIC
27552555—78—7426 IwarLe riDGE Farms, NG| N\ N K T reasTeReD s Tl o o DL LY OBSERVATION WITH MAGELLAN PROMARK3 RECEIVERS.
PIN 4090—57—5440 -, \ DB: 719 PG: 79 9. UTILITIES WERE LOCATED BASED ON VISIBLE ABOVE
* GROUND STRUCTURES, THEREFORE THE LOCATION OF

DB: 612 PG: 1044 LY TRACT 2

TRACTS: PHASE 1 & 2, N
TRACT XV (REF 612/1057) . /-

HDB: 504 PG: 1127
: UNDERGROUND UTILITIES ARE APPROXIMATE OR MAY
BE PRESENT AND NOT SHOWN HEREON. CALL

1~800-632—~4949 BEFORE DIGGING.

10. THE LOCATION OF WETLANDS AND STREAMS IN
CONSERVATION EASEMENT REGSTER OF DRSS AREAS A-D (WITH THE EXCEPTION OF MOORES FORK
CORNER. (TYPICAL) CREEK) WERE DERIVED FROM GIS SHAPEFILES
PROVIDED BY CLEARWATER ENVIRONMENTAL
CONSULTANTS, INC. FOR INCLUSION ON THIS MAP.
g_‘eoﬁai% %Egsg;xysgﬁmwgoum% T|1-IC,E1 %‘ée% O%FVE% P%OZESR‘E;{ PAS KEE MAPPING & SURVEYING, P.A. SHOULD NOT BE
;  WHICH K HELD RELIABLE FOR THE ACCURACY OR
17 BOOK e AT T2y AND BOOK o PAGE . as COMPLETENESS OF THIS DATA.
IN THE SURRY COUNTY REGISTRY. | ALSO HEREBY ACCEPT AND ADOPT
I;HJS sgmopbég&n& c%ﬁsegxg&ogq TESAsngEr%TO\;ﬂ;xAg :&gi 11. GRAVEL DRIVE CURRENTLY BEING USED FOR
g ¢ INGRESS, EGRESS AND REGRESS BY MAPLE RIDGE
ALTS ROADS TO PUBLIC AND/OR PRIVATE USE AS NOTED ON SA0 FARM AND CONSTRUCTION, INC., WILLIAM L. HORTON,
- JR. & LAURA HORTON. NO DEEDED RIGHT OF WAY
-2¢ i WAS FOUND BY THE SURVEYOR.
7, 2@—{Z 12. INTERIOR FENCE LINES WERE NOT LOCATED IN THE
7 FIELD. EXISTING FENCES WITHIN THE CONSERVATION
j:‘: / ﬂgi iﬁ ; Z"J : - !L EASEMENT AREA ARE TO BE REMOVED.
2 1P 13. GRANTOR RESERVES THE RIGHT TO INSTALL AND
e e o MAINTAIN AN 8" UNDERGROUND MANURE PIPE (12’
THE 4TH CAL. LEGEND: IN WIDTH) ACROSS CONSERVATION EASEMENT AREA |
TRACT 2. DE:SES A (BETWEEN CORNERS 40—43) AND ACROSS
er . opn RTINS Y u RVE
#6 RBR s ¥ . ; D R ST ggg:gﬁg\’ ll:lsg fl(éT gLYJg?/EYED CONSERVATION EASEMENT AREA B.
S 89728°47" W & NI ; R S N N TE LINE ONLY
@ X X & 58°0 ! N 1] of B \ — — — — ADJOINING DEED LINES FINAL PLAT OF
478.34 X gy 35y, SRR Y | 1L ’ XA \ —————— — RIGHT OF WAY (R/W) A CONSERVATION EASEMENT SURVEY FOR:
273 sy 3/4" IP (CO)@ N & ; X FENCE LINE :
/ T |exroruR e QUERHERD WRE THE STATE OF NORTH CAROLINA
/ J TR N:1006335.87 Emomamy STREAM (SEE NOTE #10) '
JAMES W. JOHNSON /// \\ £:1493039.05 S 46°02'19" W :i?: WETLAND (SEE NOTE#10) NC DEPARTMENT OF ADM'N'STRATION,
& LISA C. JOHNSON e CONSERVATION EASEMENT AREA
& Lish C. JOHNSOA O\ £ 190,66 e onsERVATON ECOSYSTEM ENHANCEMENT PROGRAM,
DB: 534 PG: 282 X = ° \ 9 P ASPHALT MOORES FORK-MAPLE RIDGE FARMS
PB: 3 PG: 157 / 7 \ \ N 01°5308" E @n s & GRAVEL SPO FILE NUMBER:086—X & 086~Y EEP PROJECT ID:94709
o \ 191.89" ] od // - TEMPORARY CONSTRUCTION EASEMENT(TCE)
-~ THOMAS K. WUNDERLE \ : . i e CALCULATED POINT(CP) NOT SET CURRENT OWNER LISTED AS: MAPLE RIDGE FARMS, INC. AND
/& NICHOLE M. COOK 48y & & & (cP)
o SN oD e 3 . Nl el & EXISTING IRON PIN (AS NOTED) WILLIAM LAWRENCE HORTON, JR. AND WIFE, LAURA E. HORTON
W o DB 1197 PG: 817 ot i ' & (47) | J; N 87°38'05" W & © SET 1" IRON PIPE W/CAP (SIP) . -
& O AT / S e B L : & MAPLE RIDGE FARMS INC. = #5 REBAR WITH EEF CAP SI7 PARCEL IDENTIFICATION NUMBER'S:  409(p#35—~0782.
N aq,é.'\f‘[,‘ & ‘ e N 58°49'27" W \u\ . & PN 4090-00~55-3811 E NCGS MONUMENT 409088497679, 40908857~5440, & 409QeM38—~6780
Pl - 119.26' | : DB: 1000 PG: 791 -4 UTILITY POLE DEED REFERENCES: DB: 504 PG: 1134, DB: 426 PG: 1017
. TN = : TRACT 3 ~- NOT TO SCALE (NTS)
N s p oGS NORTH CAROLINA GEODETIC SURVEY DB: 504 PG: 1127, DB: 325 PG: 461 (REF. DB: 388 PG: 41)
\ ey ot , /‘,g//;[F.’Lé; Ofg?/gfgofifgﬁfésg‘;c- N.AD. NORTH AMERICAN DATUM 1983 STEWARTS CREEK TOWNSHIP, SURRY COUNTY,  NORTH CAROLINA
e PIN 4090—-25-9955 | DB: 1000 PG: 791 RES AERTE FLANE COORDINATES SURVEY BY: RMTNHMMKJPBK — DRAWN BY: PBK
@ DB: 302 PG: 89 ; TRACT 2 PL PROPERTY LINE SURVEY DATES: 10/01/11—-03/12/12  SCALE : 1"=250"
SR STATE ROAD
NCGS STATION "AIRYGAP" C{f;F %%iNEPTngT FOUND SHEET# 2 OF4 JOB #: 110106
EPOCH DATE: 2002 500’ 7307 N
N.A.D. 83(2007) SPC'S: RBR REBAR ' : ' P.O. Box 2566
1 cc CONTROL CORNER
5::9?9'667}30' : : CNR CORNER Ashewlle, NC 28802
5?17223;5'&/8;\@55* DB: DEED BOOK (628) 645-8275
COMBINED FACTOR: | 0000589 ONE INCH = TWO HUNDRED AND FIFTY FEET Pe: G ook www.keemap.com
' License # C-3039




PLA” BOOK. A9 P/—\GE JJL/

MAPLE GROVE
PROPERTY__ %] /CHURCH RD )

TRANSFER OF PROPERTY IS TAKING PLACE.

CONSERVATION EASEMENT ACCESS:
MAPLE RIDGE FARMS INC. _
DB: 568 PG: 729 CONSERVATION EASEMENT AREAS TO BE ACCESSED

S 03°01'40" E
178.66'

S S S RO e
TOTAL CONSERVATION VICINITY N MAP
! o~ ) P EASEMENT AREA = 134.33 ACRES ORI (NOT TO SCALE)
| TMOTHY W EDWARDS | = /©; 2853643 E 1381.85' :;g%i%% THIS PLAT DOES NOT CREATE A SUBDIVISION <
v o ewvasitioes: | b o PRoTERT I Sy O e L AN
— ’ I CONSERVATION EASEMENT AREAS ONLY. NO &
|

| MicHAEL 6. EDWARDS &

RANDALL L. EDWARDS FROM EXISTING ROADS AS SHOWN ON PLAT.
PIN 4091-40—-0675
DB:775 PG:223
CERTIFICATE QF SURVEY AND ACCURACY:
, _PHILLIP B. KEE CERTIFY THAT THIS PLAT WAS

CONSERVATION EASEMENT DRAWN UNDER MY SUPERVISION FROM AN ACTUAL SURVEY

MADE UNDER MY PERVIS!ON DEED DESCRIPTION RECORDED IN
CORNER (TYPICAL) iy 134 26", PG 1017 be: 504

PG: 1127 DB 325 PG 461 AND PB:_8 p(; A2y

50761 M 2LGOELO N

172" 1P
(DISTURBED)

THAT DASH%D LINES INDICATE LINES NOT SURVEYED THAT THE
RATIC OF PRECISION AS CALCULATED DOES NOT EXCEED ! .
1 ; AND THAT THIS PLAT WAS PREPARED IN SURVEYOR'S NOTES:

| MAPLE RIDGE FARMS, INC |
| PIN 4090-39-0783

| MAPLE RIDGE FARMS, INC. |
| DB: 504 PG: 1134 |

4 PIN 4090-49—7679

—— e
ACCORDANCE WITH G.S. 47—-30 AS AMENDED.

1. ALL DISTANCES ARE GROUND MEASUREMENTS IN

1PE 8 PG 12 | DB: 426 PG: 1017 | ALSO HEREBY CERTIFY THAT THIS PLAT IS OF ONE OF THE US SURVEY FEET UNLESS OTHERWISE NOTED.
; , o ig%&vggcéggeg;fgj&’)Ag'T;E’*;gg@;gfm"%‘; 13 OF 2. AREAS CALCULATED BY THE COORDINATE METHOD.

| PB: 8 PG: 12 e

EXISTING PARCELS, A COURT-ORDERED SURVEY, OR OTHER 3. PROPERTY SUBJECT TO ALL EASEMENTS, RIGHT OF
o‘“/ EXCEPTION TO THE DEFINITION OF SUBDIVISION, WAYS AND RESTRICTIONS THAT ARE RECORDED,
‘/ WITNESS MY ?&glNAL SIGNATURE REGISTRATION NUMBER, AND UNRECORDED, WRITTEN AND UNWRITTEN.
dsth F__ WY A
SEAL THIS DAY O AD., 2012 4. SURRY COUNTY GIS WEBSITE USED TO IDENTIFY
ADJOINING PROPERTY OWNERS.
!HH; THIS DOCUMENT IS NOT VAUD
At 1y, 5. THE PROFESSIONAL SURVEYOR HAS MADE NO
\\\‘ PN GAE‘(H “, UNLESS SIGNED AND SEALED INVESTIGATION OR INDEPENDENT SEARCH FOR

EASEMENTY RIGHT 05 Wevy ENCUMBRANTS
RESTRICTIVE COVENANTL - DORRTNT OWRETESW
O ANY OTHER FAUTS THAT AN ACCUFF“ ANL
CURRENT TITLE SEARCH MAY DISCLOSE. A NI
LICENSED ATTORNEY SHOULD BE CONSULTED.

8. BY GRAPHIC DETERMINATION, THE SUB\F"T

S o wi;w@%\s'

. INC!?.:’SS. EG :
7 !-"EG!?.::S OVER AND UPON .
1 20—FO0T ROADWAY TG SF 1615

2 ; PROPERTY APPEARS TO LIE IN AN THAT IS
éf ( e, | DETERMINED TO BF INSDE OF THE soo YEAR FLOOD
1) F L © PLAIN (ZONE X' AS DETERMINEL BY THE F.iw.s
R TR DEVe SOUTHER: Frinn MABETT 08000, DATE. s s A it 2005
o 2 Pl 408 —60—835° —— - 7 INTERIOR ROADBEDS WERE LOCATEL USING HAN:
e 0 e 1B - S HELD GPS UNITS ANC THE® DO ROT MED -
e & TRact DURRY COUNTY. NORTH CAROLING REQUIREMENTS AS SIT FORTE IN THE CERTIFICAT
(127.05 y N e = YT OF SURVEY AND ACCURACY.
GRAVEL . - - Y T @B T e i S COUNTY, CERTIFY THAT THE MAP OR PLAT TO WHICH | 8. GRID COORDINATES AND BEARINGS WERE DERIVED
N e TR 0 e 5 BI. : T NS TR R R ICATION s APTIXED, MEETS ALL STATUTOR FROM GLOBAL POSITIONING SYSTEM OBSERVATIONS
THAT WERE PERFORMED TC THE GEOSPATIAL
.. o ’ SOSITIONING ACTURLDS STANTIART =e7s
! — Ui of STANDARDS <O GEODE: Lo

4 T NN ’ o A ’ T i 3 o~ L i ' REVIEW OFFICER ' & ’ 957 CONFIDENCE LEVEL USI’\’“;”O\\ L STATIC
Y a1 qc?;)) , AN (. T NS A O % SORDENRTHI R O e gy SRy T P S S G REGISTERED THIS THE DAY OF j () }f OBSERVATION WITH MAGELLAN PROMARK3 RECEIVERS.

© 7 413 Acres 8. UTILITIES WERE LOCATED BASED ON VISIBLE ABOVE
\ SiIP -« [} owering

GROUND STRUCTURES, THEREFORE THE LOCATION -OF

i e = WILLIAM L. HORTON, JR UNDERGROUND UTILITIES ARE APPROXIMATE OR MAY
F RS 1R 1= gNL"L%’g"O_"’;R_Tg;% BE PRESENT AND NOT SHOWN HEREON. CALL
{12k ‘g DE: 325 PG 461 1-800—-632—~4948 BEFORE DIGGING.

CP REF. DB:388 PG:41 o 58 o, NAAIA e L

10. THE LOCATION OF WETLANDS AND STREAMS IN

<7 {g'\b“/ / R REGISTER OF DEEDS AREAS A—D (WITH THE EXCEPTION OF MOORES FORK
O RN NN CREEK) WERE DERIVED FROM GIS SHAPEFILES
......... 7 RN N e e | g - f (29) N PROVIDED BY CLEARWATER ENVIRONMENTAL
.- 4 NG ; 50.11 ACRES - : A : CONSULTANTS, INC. FOR INCLUSION ON THIS MAP.
\»\‘1\\,\ I N AN ¥ HEREDY %E?s’é&*aé‘.?ﬂm'fm‘%’f‘é OWNER OF THE PROPERTY AS KEE MAPPING & SURVEYING, P.A. SHOULD NOT BE
o & AN, < e ‘- \| EEEERE IR STER L L | s o e Ak o
N - - - = - $ = 5 ) 86051-03" W (30) IN THE SURRY COUNTY REGISTRY. { ALSO HEREBY ACCEPT AND ADOPT )
X Y. 2 N2 S\ : 4 THIS RECORD PLAT AND CONSERVATION EASEMENY WiTH MY FREE 11. GRAVEL DRIVE CURRENTLY BEING USED FOR
S 2 NN P --J BUGGY AXLE _ 334.67 AOCESE ROKDS. TO PUBLIC Al ICE ST OF WAYS D o INGRESS, EGRESS AND REGRESS BY MAPLE RIDGE
WINPT o JEE) PLAT. FARM AND CONSTRUCTION, INC., WILLIAM L. HORTON,
g. . V4 - CRAVEL DRVE JR. & LAURA HORTON. NO DEEDED RIGHT OF WAY
On RN AN N VL S 27°3927"E WAS FOUND BY THE SURVEYOR.
R AN\ G X (SEE NOTE #11)
R W 409.91' 12. INTERIOR FENCE LINES WERE NOT LOCATED IN THE
7 H
2 R S o ' | FIELD. EXISTING FENCES WITHIN THE CONSERVATION
X AL X . g PROPOSED 20' WIDE EASEMENT AREA ARE TO BE REMOVED.
L P ey (4 1Y. NG, R TCE ALONG EXISTING
- PN < : R GRAVEL DRIVE I (32) 13. GRANTOR RESERVES THE RIGHT TO INSTALL AND
BEDt DR B Y A N o BARN §- L o " MAINTAIN AN 8" UNDERGROUND MANURE PIPE (12’
-------------------------------------- Y. SR BINGH TOF '\0 4 S W LEGEND: IN WIDTH) ACROSS CONSERVATION EASEMENT AREA
R ; % : A (BETWEEN CORNERS 40-43) AND ACROSS
o - . . (DISTURBED) AOY - mmansmseese  BOUNDARY LINE SURVEYED
o - NELLIE MARION & ! A____‘___’::\—:f:_-,_——:.\;::uL_3~6_..:gg;;._'_ W 52707, o ames emas  BOUNDARY LINE NOT SURVEYED CONSERVATION EASEMENT AREA B.
FRANK MARION ESTATE R ) (D) (o ‘ \ R: mr TIE LINE ONLY =
o . PIN 4090—48—5113 \ (7')> e (72) el (33) "Bann 5:"‘//@ ADJOINING DEED LINES FINAL PLAT OF
PL_RUNS WiTe B 50 @ RESERVED RIGHT DB: 259 PG: 626 % 8 \"“"9:c:::,a—::—z—:g:;_}*4/° RIGHT OF WAY (R/W) A CONSERVATION EASEMENT SURVEY FOR:
mie oo Per N (52 WorE 419 | 7 N\l U o
; . N S ———— OVERHEAD WIRE
gggsgsiAngg > . ) -' - S 13013:34u E (40) JUL/ANNA HORTON & l | O\(7g\3{ X B 3 STREAM (SEE NOTE #10) THE STATE OF NORTH CAROLlNA’
73 S NN SRR 206,72 JOHN MARK HELTON \ o\ | MAPLE RIDGE FARMS, INC.| WETLAND (SEE NOTE#10) NC DEPARTMENT OF ADMINISTRATION,
3) @ ~g T Ry . PIN 4090—-47-6400 ¥ ot < 1 PIN 4090-57-5440 CONSERVATION. EASEMENT AREA
9 wd N Pes - FIN 4090~47-6 | \ N\ | DB 504 Po. 1100 S ECOSYSTEM ENHANCEMENT PROGRAM,
o5 34" |Pf b TRACT 1 ~ \ \ B ‘ e ASPHALT MOORES FORK-MAPLE RIDGE FARMS
- S k- 8 ¥ \\ (69)N GRAVEL SPO FILE NUMBER:086—X & 086-Y EEP PROJECT ID:94709
"""" ) T / } | \%' B 77 TEMPORARY CONSTRUCTION EASEMENT(TCE)
: '%? (: _Z_ I . ' e CALCULATED POINT(CP) NOT SET CURRENT OWNER LISTED AS: MAPLE RIDGE FARMS, INC. AND
s PP e - N 2 ® EXISTING IRON PIN (AS NOTED) WILLIAM LAWRENCE HORTON, JR. AND WIFE, LAURA E. HORTON
3° N2 © SET 1" IRON PIPE W/CAP (SIP)
T JULIANNA HORT 33 .
E = \ JOi/I;?/ MAR:(I HE?;YO/f / / \ LI/ O #5 REBAR WITH EEP CAP SET PARCEL IDENTIFICATION NUMBER'S: 40900839~0783,
B AMAPLE RIDGE FARMS, INC.I| X PIN 4090—47~6400 é &\ )09 & NCGS MONUMENT 40908497679, 409057~5440, & 4090R838-6780
SN {PIN 4090-57-~5440 : = be: 719 PG: 79 TCE\/ NS o \ 0@, & UTILITY POLE DEED REFERENCES: DB: 504 PG: 1134, DB: 426 PG: 1017
TN |DB: 504 PG: 1127 ‘ e TRACT 2 / 74 g V- NOT TO SCALE (NTS) DB: 504 PG: 1127, DB: 325 PG: 461 (REF. DB: 388 PG: 41)
LR : , ' y \439 (67) / 3 NCGS NORTH CAROLINA GEODETIC SURVEY g . » L . C U :
/ I 3 N.AD NORTH AMERICAN DATUM 1983 STEWARTS CREEK TOWNSHIP, SURRY COUNTY, NORTH CAROLINA
- SEFC ggégg&é@“s COORDINATES SURVEY BY: RMT,NH,MM,KJ,PBK  DRAWN BY: PBK
................... AREA D: / : g; g?gTPEERRTgAgNE SURVEY DATES: 10/01/11-03/12/12  SCALE : 1"=250
................................................ . R ? CNF CORNER NOT FOUND . .
. 19.84 Acres i N SHEET#:_3 OF4 JOB #: 110106
AREA A: 500’ 750° RBR  REBAR N P.O. Box 2566
L TINGTTN 'Q, S CORNRCL CORNER - V4 Asheville, NC 28802
56.51 Acres J Ty . DB DEED BOOK \ N ee (828) 645-8275
L ONE INCH = TWO HUNDRED AND FIFTY FEET 0 B ook www.keemap.com
P APP License # C-3039




PLAT BOOK: (X9 PAGE: 24

/ .
——————— TOTAL CONSERVATION o VlCI N[TY MAP
H.V. HOLDER & EASEMENT AREA = 134.33 ACRES NORTH (NOT TO SCALE)
@ | BETTY BEATRICE NAD &3
= HOLDER ESTATE THIS PLAT DOES NOT CREATE A SUBDIVISION <
| PIN 4090—88~2590 OF PROF::ERTY IN SURRY COUNTY. THE =)
_ ; PURPOSE OF THIS SURVEY IS TO IDENTIFY THE
| REF. DB: 215 PG: 599 E CONSERVATION EASEMENT AREAS ONLY. NO SUBJECT MAPLE GROVE
. TRACT 1 TRANSFER OF PROPERTY IS TAKING PLACE. \ PROPERTY CHURCH RD
% S|P (28 - / CONSERVATION EASEMENT ACCESS:
FROM EXISTING ROADS AS SHOWN ON PLAT.
CERTIFICATE OF SURVEY AND ACCURACY:
\ , _PHILLIP B. KEE CERTIFY THAT THIS PLAT WAS
. AN $ DRAWN UNDER MY SUPERMVISION FROM AN ACTUAL SURWEY
AREA C. MADE UNDER MY S%PERVISION DEED DESCRIPTION RECORDED IN
> DB:_504 , pe: 1134 oB:_426  pG:_1017 pB: 504
50.11 ACRES W (29) Pe: 1127_.p8: . 325 PG: 461 AND PB:_B.. PG 12.):
- LSS S TOO T WS T ey BT e
CNF _1:10,000 _; AND THAT THIS PLAT gms PREPARED IN SURVEYOR'S NOTES:
.S. 47— .
S “ ACCORDANCE WITH G.S. 4730 AS AMENDED 1. ALL DISTANCES ARE GROUND MEASUREMENTS IN
[YIP @ S 86°5103" W % ! ALSO HEREBY CERTIFY THAT THIS PLAT IS OF ONE OF THE US SURVEY FEET UNLESS OTHERWISE NOTED.
BUGGY AXLE 334.67 \\ O e ORY. BLc AS T AT OF 2. AREAS CALCULATED BY THE COORDINATE METHOD.
(39) .6 BOUNDARY LINE § ~ f EXISTING PARCELS, A COURTZORDERED SURVEY, OR OTHER 3. PROPERTY SUBJECT TO ALL EASEMENTS, RIGHT OF
GRAVEL DRIVE oagiy NOT SURVEYED g, | EXCEPTION TO THE DEFINITION OF SUBDIVISION. WAYS AND RESTRICTIONS THAT ARE RECORDED,
(SEE NOTE #11) S 27°3927"E T WTNESS MY ORIGINAL SIGNATURE, RECISTRATION NUMBER, AND UNRECORDED, WRITTEN AND UNWRITTEN.
400.91 | SEAL THIS DAY OF AD., 202 4. SURRY COUNTY GIS WEBSITE USED TO IDENTIFY
- eOrGeTD B OE ADJOINING PROPERTY OWNERS.
TCE ALONG EXISTING g wWily THIS DOCUMENT IS NOT VAUID
1 - : W ly, 5. THE PROFESSIONAL SURVEYOR HAS MADE NO
- EL D B2y g \ G YD Sy S CXEp S SR SR oy e \
L' GRAVELDRVE | » \ 5y (2 S e Qrﬁko("//, UNLESS SIGNED AND SEALED INVESTIGATION OR INDEPENDENT SEARCH FOR
e SN R S 50°13'17" W RO TR X EASEMENTS, RIGHT OF WAYS, ENCUMBRANCES,
'(} 7C , . RNR I 0.7 2 RESTRICTIVE COVENANTS, CORRECT OWNERSHIP
PINCH TOP 3 234.43 - S L Z OR ANY OTHER FACTS THAT AN ACCURATE AND
(DISTURBED) E ﬁ § "~ CENTERLINE S @ SEAL ¥ =
NELLIE MARION & BRANCH = T = CURRENT TITLE SEARCH MAY DISCLOSE. A NC
FRANK MARION ESTATE y /) g z i L-464T o = LICENSED ATTORNEY SHOULD BE CONSULTED.
PIN 4090-48-5113 ' = Z % or I 6. BY GRAPHIC DETERMINATION, THE SUBJECT
DB 259 PG: 626 ¥4 2 H.V. HOLDER & PR OIS PROPERTY APPEARS TO LIE IN AN AREA THAT IS
(& =N BETTY BEATRICE Ly > DETERMINED TO BE INSIDE OF THE 500 YEAR FLOOD

HOLDER ESTATE
PIN 4090—-88-2590
REF. DB: 215 PG: 599

JULIANNA HORTON &
JOHN MARK HELTON

7 /LLIP'B N .
11 R Pé%; Z’ > PLAIN (ZONE X) AS DETERMINED BY THE F.E.M.A.
ST - MAP#3711408000J DATED AUGUST 18, 2009.
PHILLIP B. KEE, PLS NC—4647

7. INTERIOR ROADBEDS WERE LOCATED USING HAND

| PIN 4090—57—5440

DB: 719 PG: 79 | R e | DB: 504 PG: 1127 ¢r 2 SURRY COUNTY, NORTH CAROLINA D T e T O O e ATE
TRACT 1 'r S \\! OF SURVEY AND ACCURACY.
: KONTY, GERTIFYUTHAT T WAP OR PLAT TO WHIGH :
O E]
_ }. COUNTY, CERTFY THAT THE MAF OR PLAT 10 WHICH | 8. GRID COORDINATES AND BEARINGS WERE DERIVED
1§11 . ‘ ; R N I s FROM GLOBAL POSITIONING SYSTEM OBSERVATIONS
3/4° 1P -7 THAT WERE PERFORMED TO THE GEOSPATIAL
L= TH . POSITIONING ACCURACY STANDARDS, PART 2:
/. ~ WJQM&;L _'71[&,[2003' STANDARDS FOR GEODETIC NETWORKS AT THE
N jgmNme;{/oZ?L)/}loi /‘ l : 2N REVIEW OFFICER ¢ | “ohE 95% CONFIDENCE LEVEL USING GPS L1 STATIC
= OBSERVATION WITH MAGELLAN PROMARK3 RECEIVERS.
X PIN 4090-47-6400 l/ ; . ) REGISTERED THIS ms% DAY OF I;lﬂ#_
x DB: 719 PG: 79 R/ /4 N 20t X B8 ¥ o recoroe i 9. UTILITIES WERE LOCATED SBASED ON VISIBLE ABOVE
= e TRACT 2 & A \ N - GROUND STRUCTURES, THEREFORE THE LOCATION OF
LNy 4 PLAT/BOOK _ PAG BY: UNDERGROUND UTILITIES ARE APPROXIMATE OR MAY
~ Y/ /4 \ Ll A b W) BE PRESENT AND NOT SHOWN HEREON. CALL
: ,v » 1-800—632~4949 BEFORE DIGGING.
| <« o . \ 10. THE LOCATION OF WETLANDS AND STREAMS IN
AREAD: [& S R, . IP/ o T T A R AREAS A—D (WITH THE EXCEPTION OF MOORES FORK
| R ‘ CREEK) WERE DERIVED FROM GIS SHAPEFILES
19.84 Acres | (53) i 'T PROVIDED BY CLEARWATER ENVIRONMENTAL
i IR | CONSULTANTS, INC. FOR INCLUSION ON THIS MAP.
e - RANDY CHRISTOPHER COLLINS ', ¥E HERESY CERTIFY TMAT W ARE THE OWNER OF THE PROPERTY AS KEE MAPPING & SURVEYING, P.A. SHOULD NOT BE
o] : { ZON. EYEN e v "
. % AND WIFE, DANA H. COLLINS - UBED b t ! HELD RELIABLE FOR THE ACCURACY OR
i N\ PN 4090-66—4622 | ROOSEVELT K. LOWE ﬁ?ﬁg@tﬁéﬁfﬁﬁgﬁg&%& m P T COMPLETENESS OF THIS DATA.
(53) DB: 340 PG: 104 l ng 2290;67‘ 5—82377 | ]IS RECORD PLAT AND ( égnuseg@”o& EASENENT WL MY FREE 11. GRAVEL DRIVE CURRENTLY BEING USED FOR
onTIAAT % o DB 541 PG N . INGRESS, EGRESS AND REGRESS BY MAPLE RIDGE
S 66 07 08 W i ACCESS ROADS TO PUBLIC AND/OR PRIVATE USE AS NOTED ON SAID FARM AND CONSTRUCTION, lNC, WILLIAM L. HORTON,
444.05' | JR. & LAURA HORTON. NO DEEDED RIGHT OF WAY
§ WAS FOUND BY THE SURVEYOR.
1 . INTERIOR FENCE LINES WERE NOT LOCATED IN THE
, FIELD. EXISTING FENCES WITHIN THE CONSERVATION
| EASEMENT AREA ARE TO BE REMOVED.
| . GRANTOR RESERVES THE RIGHT TO INSTALL AND
: MAINTAIN AN 8" UNDERGROUND MANURE PIPE (2’
LEGEND: IN WIDTH) ACROSS CONSERVATION EASEMENT AREA
A (BETWEEN CORNERS 40—43) AND ACROSS
e——— ¢ L
£ e o e ggmgﬁg; ;_::E S%ivgl\;g\)/EYED CONSERVATION EASEMENT AREA B.
BOUNDARYLINE &8 e TE LINE ONLY —
NOT SURVEYED | ADJOINING DEED LINES FINAL PLAT OF
RIGHT OF WAY (R/W) A CONSERVATION EASEMENT SURVEY FOR:
—————— FENCE LINE
g%gfﬁ"?sgg“gm #0) THE STATE OF NORTH CAROLINA,
\ WETLAND (SEE NOTE#10) NC DEPARTMENT OF ADMINISTRATION,
°02'19" CONSERVATION EASEMENT AREA
vonas SonsERAT N ECOSYSTEM ENHANCEMENT PROGRAW,
5 CONSERVATION EASEMENT SPHALT MOORES FORK-MAPLE RIDGE FARMS
d CORNER (TYPICAL)
& GRAVEL SPO FILE NUMBER:086-X & 086-Y EEP PROJECT ID:94709
/ TEMPORARY CONSTRUCTION EASEMENT(TCE)
// CALCULATED POINT(CP) NOT SET CURRENT OWNER LISTED AS: MAPLE RIDGE FARMS, INC. AND
f EXISTING IRON PIN (AS NOTED) WILLIAM LAWRENCE HORTON, JR. AND WIFE, LAURA E. HORTON
b 1 SET 1” [RON PIPE W/CAP (SIP
L——l i - y‘(‘q #5 REBAR WITH EEP CAF SEI PARCEL IDENTIFICATION NUMBER'S.  40808@35—07EC,
- 19161 & & %ﬂi oglg—cgof '45’2{%8”;’70 NCGS MONUMENT 40900p89— 7679, 4090ath7—5440, & 4090eB38~6780
f : S ?gC;OgO PG: 791 :ngJTTz PSOCLELE (NTS) DEED REFERENCES: DB: 504 PG: 1134, DB: 426 PG: 1017
» NORTH CAROLINA GEODETIC SURVEY DB: 504 PG: 1127, DB: 325 PG: 461 (REF. DB: 388 PG: 41)
MAPLE RIDGE FARMS, INC. NORTH AMERICAN DATUM 1983 STEWARTS CREEK TOWNSHIP, SURRY COUNTY,  NORTH CAROLINA
PIN: 4090~00—45-8591
DB: 1000 PG: 791 STATE PLANE COORDINATES SURVEY BY: RMT,NH,MM,KJ,PBK  DRAWN BY: PBK
TRACT 2 PROPERTY LINE SURVEY DATES: 10/01/11-03/12/12  SCALE : 1"=250"
STATE ROAD
%%%N%*;\’PSOT FOUND SHEET# 4 OF4 JOB #: 110106
R CORNER N . P.O. Box 2566
SONTROL CORN - Asheville, NC 28802
PINE RIDGE BAPTIST CHURCH ' . ; DEED BOOK (828) 645-8275
IN: 4090~01—45-7375 : e e = - , : PC: PAGE e} com
t ADP ICEense 7 - g




APPENDIX B

BASELINE INFORMATION



NC DWQ Stream Identification Form Version 4.11

e St

MOFES Fk Latitude:

Date: O .22 7201} Project/Site:

Evaluator: 2N YITS Ly S County: ﬁuv»f\f Longitude:

Total Points: 745 Stream Determination (circle one) | Other (o, Dy A

Stream is at least intermittent . -
i 19 or perennial if = 30* Ephemeral Intermittent Rerennigl | e.g. Quad Name:

A. Geomorphology (Subtotal=_ i{g ) Absent Weak Moderate Strong

1% Continuity of channel bed and bank 1 2

2. Sinuosity of channel along thalweg o 2

3. In-channel structure: ex. riffle-pool, step-pool, 1 @

ripple-pool sequence

. Active/relict floodplain

o{'o)o o lo|o

. Particle size of stream substrate
@

. Depositional bars or benches

}

. Recent alluvial deposits

=)

RN [NEENY UEENY QRN BN

. Headcuts

[loRNo-NENENe RN BN

. Grade control 0.5

IS
@@@wwww w w@

ojOoj|o

10. Natural valley 0.5

11. Second or greater order channel No =0} Yes =3

# artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal=__ 1.5 )

12. Presence of Baseflow

13. Iron oxidizing bacteria

14. Leaf litter

15. Sediment on plants or debris

--B~e
8 &
o

16. Organic debris lines or piles 0 0.5

17. Soil-based evidence of high water table? No =0 Yes £ 3%

C. Biology (Subtotal = o )

18. Fibrous roots in streambed

19. Rooted upland plants in streambed

20. Macrobenthos (note diversity and abundance)

s NN

21. Aquatic Mollusks

22. Fish 0.5

23. Crayfish 0.5

24. Amphibians 0.5

wlalalialpIiNnlala

BlsERbEe

25. Algae 0.5

26. Wetland plants in streambed FACW =0.75;, OBL=1.5 Other =8}

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: AT\

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: 0%.272.20

EEV S

Project/Site:

YAOES Fovk

Latitude:

Evaluator: P Newht

County: %L.‘«Vf”"f’

Longitude:

Total Points:
Stream is at least intermittent
if 2 19 or perennial if 2 30*

Stream Determination (circle
Ephemeral Intermittent Rerenni

Other (. CoLigied
e.g. Quad Name:

A. Geomorphology (Subtotal= [T ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 [€©)
2. Sinuosity of channel aiong thalweg 0 CD 2 3
3. Ip-channel structure: ex. riffle-pool, step-pool, 0 1 @ 3
ripple-pool sequence
4. Particle size of stream substrate 0 1 ® 3
5. Active/relict floodplain © 1 2 3
6. Depositional bars or benches 0 1 2 (&)
7. Recent alluvial deposits [O) 1 2 3
8. Headcuts 0 1 2 [©)
9. Grade control 0 0.5 1 ()
10. Natural valley 0 0.5 1 (&
11. Second or greater order channel No =0, Yes =3
# artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = 20D
12. Presence of Baseflow 0 1 @ 3
13. Iron oxidizing bacteria ) 1 2 3
14. Leaf litter 1.5 @ 0.5 0
15. Sediment on plants or debris 0 ) 1 1.5
16. Organic debris lines or piles 0 0.5 1
17. Soil-based evidence of high water table? No=0 Yes ﬁ;}
C. Biology (Subtotal = w )
18. Fibrous roots in streambed ® 2 1 0
19. Rooted upland plants in streambed 3) 2 1 0
20. Macrobenthos (note diversity and abundance) {0 1 2 3
21. Aquatic Mollusks () 1 2 3
22. Fish {©) 0.5 1 1.5
23. Crayfish [o) 0.5 1 15
24. Amphibians [ 0.5 1 1.5
25. Algae o 0.5 1 1.5

26. Wetland plants in streambed

FACW =0.75; OBL=1.5 Other 50}

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: WATA

Sketch:




NC DWQ Stream Identification Form Version 4.11

=
Date: v, 2% - 204, Project/Site: ﬁgf;‘;ﬁﬂ%@ oy Latitude:
Evaluator: 2. e om County: < 5/¢~f Longitude:

Total Points: 22
Stream is at least intermittent
if 2 19 or perennial if 2 30*

Stream Determination (circl e)
Ephemeral Intermittent @Qeiﬁﬁl)

other Covyl. S AOA

e.g. Quad Name:

A. Geomorphology (Subtotal =_10:5 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 [@) 3
2. Sinuosity of channel along thalweg 0 [0 2 3
3. In-channel structure: ex. riffle-pool, step-po

ripple-pool sequence ool step-pool 0 @ 2 3
4. Particle size of stream substrate 0 (D) 2 3
5. Active/relict floodplain {0) 1 2 3
6. Depositional bars or benches 0 i 2 3
7. Recent alluvial deposits {{0 1 2 3
8. Headcuts 0 1 (&) 3
9. Grade control 0 0.5 (@) 15
10. Natural valley 0 0.5 1 i)
11. Second or greater order channel No {O} Yes =3
* artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ (5 )
12. Presence of Baseflow 0 1 @ 3
13. Iron oxidizing bacteria @ 1 2 3
14. Leaf litter 1.5 1 0> 0
15. Sediment on plants or debris 0 05 1 15
16. Organic debris lines or piles 0 05 1 1.5
17. Soil-based evidence of high water table? No=0 Yes 37
C. Biology (Subtotal = S )
18. Fibrous roots in streambed 3 [&) 1 0
19. Rooted upland plants in streambed & 2 1 0
20. Macrobenthos (note diversity and abundance) () 1 2 3
21. Aquatic Mollusks © 1 2 3
22. Fish 0.5 1 15
23. Crayfish (V)] 0.5 1 1.5
24. Amphibians 0.5 1 15
25. Algae {0) 0.5 1 15
26. Wetland plants in streambed FACW =0.75; OBL = 1.5 Other 50>

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: AT

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: 5 o ey Project/Site: Eﬁ;,f;% Latitude:
Evaluator: 2. Mewton County: SW‘f- Longitude:
;‘r’et:'!? Z‘:E::;t inter%?t}ei? Stream Determination (circle one) | Other Candl. Gruach
¥ 19 or perennial if = 30* Ephemeral Intermittent éerenméb e.g. Quad Name:
A. Geomorphology (Subtotal=__ | # ) Absent Weak Moderate Strong
1* Continuity of channel bed and bank 0 1 2 &)
2. Sinuosity of channel along thalweg 0 1 @, 3
3. In-channel structure: ex. riffle-pool, step-

ripple-pool sequence ool step-pool 0 ! @ 3
4. Particle size of stream substrate 0 1 2 [©)
5. Active/relict floodplain 1 2 3
6. Depositional bars or benches 0 1 [ 3
7. Recent alluvial deposits 0 D 2 3
8. Headcuts 0 1 ) 3
9. Grade control 0 0.5 1 ab
10. Natural valley 0 0.5 1 4,53
11. Second or greater order channel No £03 Yes =3
# artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=___ &4 )
12. Presence of Baseflow 0 1 @ 3
13. Iron oxidizing bacteria (@) 1 2 3
14. Leaf litter 15 1 0.9 0
15. Sediment on plants or debris 0 0.5 1 1.5
16. Organic debris lines or piles 0 0.5 CD 1.5
17. Soil-based evidence of high water table? No Yes =3
C. Biology (Subtotal=__ 1.% )
18. Fibrous roots in streambed @ 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) 0 ™M 2 3
21. Aquatic Mollusks 1 2 3
22. Fish 0.5 1 15
23. Crayfish © 0.5 1 1.5
24. Amphibians 0 0.5 1 15
25. Algae {0 0.5 1 1.5
26. Wetland plants in streambed FACW=0.75; OBL=1.5 Other =0,

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: AT

codastues

Sketch:




NC DWQ Stream Identification Form Version 4.11

CEPrS
Date: (>%,272.,20\\ Project/Site: &E&;;yzfgﬁ " Latitude:
Evaluator: 2 | pjewsina County: srvy Longitude:

Total Points: 21

Stream is at least intermittent

Stream Determination (cir e)

other Cano. Gasach

i 19 or perennial if = 30* Ephemeral Intermittent{Perennia e.g. Quad Name:
A. Geomorphology (Subtotal=_ [ ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 @ 3
2. Sinuosity of channel along thalweg 0 1 [} 3
3. I[\-channel structure: ex. riffle-pool, step-pool, 0 1 2 @
ripple-pool sequence
4. Particle size of stream substrate 0 1 2 [©)
5. Active/relict floodplain 0 (@) 2 3
6. Depositional bars or benches 0 1 ) 3
7. Recent alluvial deposits oy 1 2 3
8. Headcuts 0 L€ 2 3
9. Grade control 0 oD 1 1.5
10. Natural valley 0 0.5 1 [15)
11. Second or greater order channel No Yes =3
@ artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = 4 )
12. Presence of Baseflow 0 1 @ 3
13. Iron oxidizing bacteria @ 1 2 3
14. Leaf litter 15 ® 0.5 0
15. Sediment on plants or debris 0 05 1 1.5
16. Organic debris lines or piles 0 [ 1 1.5
17. Soil-based evidence of high water table? No {_0:} Yes =3
C. Biology (Subtotal = 1T )
18. Fibrous roots in streambed (©)) 2 1 0
19. Rooted upland plants in streambed [©) 2 1 0
20. Macrobenthos (note diversity and abundance) 0 D 2 3
21. Aquatic Mollusks O] 1 2 3
22. Fish (1)) 0.5 1 1.5
23. Crayfish 0.5 1 15
24. Amphibians 0.5 1 1.5
25. Algae [ 0.5 1 1.5
26. Wetland plants in streambed FACW =0.75; OBL=1.5 Other =

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: UT e

Sketch:




NC DWQ Stream Identification Form Version 4.11

D
Date: 2. 72%. 204\ ProjectlSite:ﬁw@gc'Wn Latitude:
Evaluator: County: Swf\i Longitude:

L onlewston

Total Points: =
Stream is at least intermittent
if 2 19 or perennial if 2 30*

Stream Determination (cir e)
Ephemeral Intermittent Perenni

Other Cang., G

e.g. Quad Name:

A. Geomorphology (Subtotal= 22 & ) Absent Weak Moderate Strong
1* Continuity of channel bed and bank 0 1 2 [©)
2. Sinuosity of channel along thalweg 0 1 2 (3)
3. Ip—channel structure: ex. riffle-pool, step-pool, 0 1 5 @
ripple-pool sequence
4. Particle size of stream substrate 0 1 2 [©)
5. Active/relict floodplain 0 D 2 3
6. Depositional bars or benches 0 1 2 [©)
7. Recent alluvial deposits 0 1 2 3
8. Headcuts 0 1 [l 3
9. Grade control 0 0.5 [ 1.5
10. Natural valley 0 0.5 1 ()]
11. Second or greater order channel No Yes=3
# artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ (9. )
12. Presence of Baseflow 0 1 2 ©)]
13. fron oxidizing bacteria 0 D 2 3
14. Leaf litter 15 @ 0.5 0
15. Sediment on plants or debris 0 @ 1 1.5
16. Organic debris lines or piles 0 0.5 1D 1.5
17. Soil-based evidence of high water table? No %0, Yes = 3
C. Biology (Subtotal=_ &5 )
18. Fibrous roots in streambed 3 2 1 0
19. Rooted upland plants in streambed [ 2 1 0
20. Macrobenthos (note diversity and abundance) 0 m 2 3
21. Aquatic Mollusks [} 1 2 3
22. Fish 0 0.5 [0 1.5
23. Crayfish @7 0.5 1 15
24. Amphibians 0 (0.5 1 15
25. Algae (0) 0.5 1 15

26. Wetland plants in streambed

FACW = 0.75; OBL = 1.5 Other 50

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: TS

Cadd i sfies

Sketch:




NC DWQ) Stream Identification Form Version 4.11

By S

Date: 0B 25\ Project/Site: MOVES T €e, Latitude:
Evaluator: R. NewnAa County: Sy Longitude:
g:r’:aal:_' Zoalt?::s:t nte rn%t?ent Stream Detewrcle one) | Other Cavpn. oond]
i#> 19 or perennial if = 30* Ephemeral {ntermittent )Perennial | e.g. Quad Name:
A. Geomorphology (Subtotal=__ 1& ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 @
2. Sinuosity of channel along thalweg 0 1 &) 3
3. Ip~channel structure: ex. riffle-pool, step-pool, 0 1 @ 3
ripple-pool sequence
4. Particle size of stream substrate 0 1 @) 3
5. Active/relict floodplain 0 M 2 3
6. Depositional bars or benches 0 @) 2 3
7. Recent alluvial deposits 0 @ 2 3
8. Headcuts 0 @ 2 3
9. Grade control 0 (K] 1 1.5
10. Natural valley 0 0.5 1 (1.5
11. Second or greater order channel No Yes =3
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ 4.5 )
12. Presence of Baseflow 0 1 @ 3
13. Iron oxidizing bacteria 1 2 3
14. Leaf litter 1.5 M 0.5 0
15. Sediment on plants or debris 0 @5 1 15
16. Organic debris lines or piles 0 0.5 D 1.5
17. Soil-based evidence of high water table? No @ Yes =3
C. Biology (Subtotal = W )
18. Fibrous roots in streambed (3) 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) () 1 2 3
21. Aquatic Mollusks [ 1 2 3
22. Fish ) 0.5 1 1.5
23. Crayfish © 0.5 1 15
24. Amphibians {0 0.5 1 1.5
25. Algae o 05 1 15
26. Wetland plants in streambed FACW =0.75; OBL=1.5 Other %

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: (uTaA

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: OZ, 7% Z0\y

v Sre
Masves Fore

Project/Site:

Latitude:

Evaluator: i '
£opdeninn

County:

AN

Longitude:

Total Points: 7 (), ?
Stream is at least intermitten!
if =2 19 or perennial if 2 30*

Stream Determination (circle one)
Ephemeral Intermittent @

Other Cction (Mun
e.g. Quad Name:

A. Geomorphology (Subtotal=__ 12 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 &)
2. Sinuosity of channel along thalweg 0 (@) 2 3
3. In-channel structure: ex. riffle-pool, step-pool

ripple-pool sequence poch S1ep o0, 0 @ 2 3
4. Particle size of stream substrate 0 (&) 2 3
5. Active/relict floodplain (@] 1 2 3
6. Depositional bars or benches O 1 2 3
7. Recent alluvial deposits © 1 2 3
8. Headcuts 0 (D) 2 3
9. Grade control 0 0.5 1 .
10. Natural valley 0 0.5 1 i)
11. Second or greater order channel No £0) Yes =3
% artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=___ 45 )
12. Presence of Baseflow 0 1 @
13. Iron oxidizing bacteria (@) 1 3
14. Leaf litter 1.5 @ 0.5 0
15. Sediment on plants or debris © 0.5 1 1.5
16. Organic debris lines or piles 0 0.5 1 15
17. Soil-based evidence of high water table? No 0% Yes =3
C. Biology (Subtotal = o )
18. Fibrous roots in streambed @ 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks {0y 1 2 3
22. Fish @ 0.5 1 1.5
23. Crayfish {O 0.5 1 1.5
24. Amphibians o 05 1 15
25. Algae 1) 0.5 1 1.5
26. Wetland plants in streambed B FACW =0.75; OBL=1.5 Other =(‘5;

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: (XT3

Lok vice.  STresn

Ly ey e BerteAd

el ey €

Sketch:




NC DWQ Stream Identification Form Version 4.11

. . L EEY S . .
Date: (02,92, LOAN Project/Site: VAL Pl Latitude:
Evaluator: 2. Nenikoa County: %Uff\i Longitude:

Total Points: 2,2

Stream is at least intermittent
if 2 19 or perennial if = 30*

Stream Determination (circl e)
Ephemeral Intermittent @%

Other Comna. (DG,

e.g. Quad Name:

A. Geomorphology (Subtotal=_ 76 & ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 ®
2. Sinuosity of channel along thalweg 0 1 2 @
3. In-channel structure: ex. riffle-pool, step-pool,

ripple-pool sequence 0 1 2 @
4. Particle size of stream substrate 0 1 2 )
5. Active/relict floodplain 0 (&) 2 3
6. Depositional bars or benches 0 1 ) 3
7. Recent alluvial deposits 0 1 () 3
8. Headcuts 0 @ 2 3
9. Grade control 0 0.5 [©)] 1.5
10. Natural valley 0 0.5 1 (&)
11. Second or greater order channel No £0) Yes =3
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ &% )
12. Presence of Baseflow 0 1 2 @j}
13. Iron oxidizing bacteria 1 2 3
14. Leaf litter 1.5 [ 0.5 0
15. Sediment on plants or debris 0 0.5 1 1.5
16. Organic debris lines or piles 0 0.5 {n 1.5
17. Soil-based evidence of high water table? No 0> Yes =3
C. Biology (Subtotal = 4 )
18. Fibrous roots in streambed (€] 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) 0 %?j) 2 3
21. Aquatic Mollusks [} 1 2 3
22. Fish 0 [ ) 1 1.5
23. Crayfish (0] 0.5 1 1.5
24. Amphibians 0 ©.5 1 15
25. Algae )] 0. 1 1.5

26. Wetland plants in streambed

FACW = 0.75; OBL=1.5 Other =)

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: Ut

Crrtclis 2leS

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: 0%.72, OV Project/Site: YOS, TV Latitude:
Evaluator: 2 N A County: SO Longitude:

Total Points: 3 2
Stream is at least intermittent
if =2 19 or perennial if 2 30*

Stream Determination (circle one)

Other Covaon. (|

e.g. Quad Name:

A. Geomorphology (Subtotal=_ 1%.5 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 [@) 3
2. Sinuosity of channel along thalweg 0 1 &) 3
3. In-ch 1 ex. riffle- -

rip;:ggﬁ: zg;lcjteur:geex riffle-pool, step-pool, 0 @ 2 3
4. Particle size of stream substrate 0 €] 2 3
5. Active/relict floodplain 0 6 2 3
6. Depositional bars or benches 0 1 [@) 3
7. Recent alluvial deposits 0 D 2 3
8. Headcuts 0 1 (@) 3
9. Grade control 0 1 1.5
10. Natural valley 0 05 (6} 1.5
11. Second or greater order channel No <03 Yes =3
@ artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ 3.5 )
12. Presence of Baseflow 0 ) 2 3
13. Iron oxidizing bacteria [} 1 2 3
14, Leaf litter 15 (0] 0.5 0
15. Sediment on plants or debris 0 0.5 1 1.5
16. Organic debris lines or piles 0 0.5 @ 15
17. Soil-based evidence of high water table? No £ 0} Yes =3
C. Biology (Subtotal = o )
18. Fibrous roots in streambed @ 2 1 0
19. Rooted upland plants in streambed (D) 2 1 0
20. Macrobenthos (note diversity and abundance) © 1 2 3
21. Aquatic Mollusks 1), 1 2 3
22. Fish @ 0.5 1 15
23. Crayfish fON 0.5 1 1.5
24. Amphibians (08 0.5 1 1.5
25. Algae 0 0.5 1 15
26. Wetland plants in streambed FACW =0.75; OBL=1.5 Other =0}

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:  wty

Sketch:




NC DWQ Stream Identification Form Version 4.11

] . . EEE S . .
Date: (32, 7%, 7\ Project/Site: %«:%%gw;:; {%ﬂuf‘fm Latitude:
Evaluator: o pewrtrn County: AW Py Longitude:
gg:aa:q ';:itr/‘::; inten?ﬁt%;? Stream Determination (circle one) | Other (g Qumch
i#> 19 or perennial if = 30* Ephememl(\[lt:j'mluent Perennial | e.g. Quad Name:

A. Geomorphology (Subtotal=__{} ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 ()] 3
2. Sinuosity of channel along thalweg 0 1 @ 3
3. In-channel structure: ex. riffle-pool, step-|

ripple-pool sequence te-pool, step-pool, 0 1 @ 3
4. Particle size of stream substrate 0 [©) 2 3
5. Active/relict floodplain W) 1 2 3
6. Depositional bars or benches 0 1 @ 3
7. Recent alluvial deposits 1 2 3
8. Headcuts 0 @) 2 3
9. Grade control O 0.5 1 1.5
10. Natural vailey 0 0.5 (%) 1.5
11. Second or greater order channel No £0) Yes =3
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ W0& )
12. Presence of Baseflow @ 2 3
13. Iron oxidizing bacteria 0 ' 2 3
14. Leaf litter 1.5 % 0.5 0
15. Sediment on plants or debris {0) 0.5 1 1.5
16. Organic debris lines or piles 0 @ 1 1.5
17. Soil-based evidence of high water table? No=0 Yes <(3)
C. Biology (Subtotal=__ (o )
18. Fibrous roots in streambed @ 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) {6} 1 2 3
21. Aquatic Mollusks ()] 1 2 3
22. Fish 70 0.5 1 1.5
23. Crayfish [} 0.5 1 1.5
24. Amphibians {0 0.5 1 1.5
25. Algae 700 0.5 1 15

26. Wetland plants in streambed

o

FACW =0.75; OBL=1.5 Other=0

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: ffb\i&.ggf. Tvi

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: (% 727, 208\ Project/Site: &%ﬁ “:f‘%w& Latitude:
Evaluator: o yeputvn County: SOy Longitude: -

Total Points: 20
Stream is at least intermittent
if 2 19 or perennial if = 30*

Stream Determination (circle one)

Ephemeral Perennial

e.g. Quad Name:

Other ot (YUGCA

A. Geomorphology (Subtotal=__ & ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 () 3
2. Sinuosity of channel along thalweg 0 D 2 3
3. In-channel structure: ex. riffle-pool, step-po

ripple-pool sequence ool step-pool 0 D 2 3
4. Particle size of stream substrate 1 2 3
5. Active/relict floodplain 1 2 3
6. Depositional bars or benches 0 (€} 2 3
7. Recent alluvial deposits 1 2 3
8. Headcuts 0 (6] 2 3
9. Grade control 0 1 1.5
10. Natural valley 0 0.5 1 ap
11. Second or greater order channel No =0» Yes =3
# artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = o )
12. Presence of Baseflow 0 ™ 2 3
13. Iron oxidizing bacteria () 1 2 3
14. Leaf litter 15 ) 0.5 0
15. Sediment on plants or debris 0 ) 1 15
16. Organic debris lines or piles 0 ab 1 15
17. Soil-based evidence of high water table? No=0 Yes £3»
C. Biology (Subtotal = )
18. Fibrous roots in streambed [© 2 1 0
19. Rooted upland plants in streambed [&D) 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks ()] 1 2 3
22. Fish ()] 0.5 1 1.5
23. Crayfish O 0.5 1 1.5
24. Amphibians 0.5 1 1.5
25. Algae ) 0.5 1 15
26. Wetland plants in streambed ‘ FACW =0.75; OBL = 1.5 Other 500

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:

Yoos Tvie

Sketch:




NC DWQ Stream Identification Form Version 4.11

. : = AR L ) i .
Date: (52, 9 . 2O Project/Site: VADOES  Eore Latitude:
Evaluator: 2 feon b n County: N~ Longitude:

Total Points: A5

Stream is at least intermittent
if 2 19 or perennial if 2 30*

Stream Determination (circl e)
Ephemeral Intermittent P/eho%l)\gwrmia

e.g. Quad Name:

Other (ovign Gk

A. Geomorphology (Subtotal=__ 2% )

Absent Weak Moderate Strong

1% Continuity of channel bed and bank 0 1 2 [©)
2. Sinuosity of channel along thalweg 0 1 @ ] 3
3. Ip—channel structure: ex. riffle-pool, step-pool, 0 1 @ 3

ripple-pool sequence -
4. Particle size of stream substrate 0 1 ® 3
5. Active/relict floodplain 0 1 2 @
6. Depositional bars or benches 0 1 2 ®
7. Recent alluvial deposits 0 1 (&) 3
8. Headcuts 0 @ 2 3
9. Grade control 0 () 1 15
10. Natural valley 0 0.5 1
11. Second or greater order channel No=0 Yes {3
? artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=____ . \p )
12. Presence of Baseflow 0 1 ©)
13. Iron oxidizing bacteria © 1 3
14. Leaf litter ‘ 1.5 a) 0.5 0
15. Sediment on plants or debris 0 0.5 oD 1.5
16. Organic debris lines or piles 0 0.5 a 1.5
17. Soil-based evidence of high water table? No Yes =3
C. Biology (Subtotal = v )
18. Fibrous roots in streambed (&) 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks . © 1 2 3
22. Fish @ 0.5 1 1.5
23. Crayfish O 0.5 1 1.5
24. Amphibians © 0.5 1 1.5
25. Algae 0.5 1 15
26. Wetland plants in streambed FACW =0.75; OBL=1.5 Other 0>

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: wAduA  SFeat,  sic- wedirin € yoag) Cwmﬁﬁmé%

Sketch:




NC DWQ Stream Identification Form Version 4.11

Tty
Date: (02.7272. 2.0\ Project/Site: E‘jia i?;a‘m Fr K Latitude:
Evaluator: 2. Newon County: g_)m,.é Longitude:
Total Points: 245 Stream Determination (circle one) | Other Comn (CQugai.

Stream is at least intermittent
if 2 19 or perennial if 2 30*

Ephemeral Intermittent P&r

e.g. Quad Name:

A. Geomorphology (Subtotal=_ 727 .5 ) Absent Weak Moderate Strong
1% Gontinuity of channel bed and bank 0 1 2 ©)
2. Sinuosity of channel along thalweg 0 1 1) 3
3. In-channel structure: ex. riffle-pool, step-

ripple-pool sequence pool step-pool 0 ! @ 8
4. Particle size of stream substrate 0 1 2 [©)
5. Active/relict floodplain 0 1 2 3
6. Depositional bars or benches 0 1 2 [€)]
7. Recent alluvial deposits 0 [0} 2 3
8. Headcuts 0 a 2 3
9. Grade control 0 0.5 (@) 1.5
10. Natural valley 0 0.5 1 a5
11. Second or greater order channel No=0 Yes 3
# artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal = o )
12. Presence of Baseflow 0 1 2 ©)
13. Iron oxidizing bacteria [ 1 2 3
14. Leaf litter 1.5 ') 0.5 0
15. Sediment on plants or debris 0 0.5 D) 1.5
16. Organic debris lines or piles 0 0.5 D 1.5
17. Soil-based evidence of high water table? No =(0) Yes =3
C. Biology (Subtotal = o )
18. Fibrous roots in streambed [©) 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks [©) 1 2 3
22. Fish 0 0.5 1 1.5
23. Crayfish © 05 1 15
24. Amphibians © 0.5 1 15
25. Algae © 0.5 1 15

26. Wetland plants in streambed

FACW =0.75; OBL =15 Other

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: MAaGin  svert, aosnStrecnt  of  ¥YOaet czf@ﬁﬁmg}ﬂ

Sketch:




NC DWQ Stream Identification Form Version 4.11

. . EEY Sive .
Date: O3. 27, ZOW Project/Site: Mi& rif; e Latitude:
Evaluator: B emton County: <« rtf Longitude: -

Total Points: 225
Stream is at least intermittent

Stream Determination (circle one)

Other Condt. Duddd,

i#> 19 or perennial if = 30* Ephemeral | i it Perennial | e.g. Quad Name:
A. Geomorphology (Subtotal=__ (| ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 &) 3
2. Sinuosity of channel along thalweg 0 1 @) 3
3. lp-channel structure: ex. riffle-pool, step-pool, 0 @ 5 3
ripple-pool sequence
4. Particle size of stream substrate 0 1 & 3
5. Active/relict floodplain © 1 2 3
6. Depositional bars or benches 0 @ 2 3
7. Recent alluvial deposits © 1 2 3
8. Headcuts 0 @ 2 3
9. Grade control 0 1 1.5
10. Natural valley 0 0.5 1 )
11. Second or greater order channel No £0) Yes =3
4 artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=__ {0 5 )
12. Presence of Baseflow 0 1 ® 3
13. Iron oxidizing bacteria () 1 2 3
14. Leaf litter 15 @ 0.5 0
15. Sediment on plants or debris @ 0.5 1 1.5
16. Organic debris lines or piles 0 1 1.5
17. Soil-based evidence of high water table? No=0 Yes {3)
C. Biology (Subtotal = w )
18. Fibrous roots in streambed @ 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks 1 2 3
22. Fish @ 0.5 1 15
23. Crayfish L) 0.5 1 1.5
24. Amphibians (O] 0.5 1 1.5
25. Algae () 0.5 1 15

26. Wetland plants in streambed

" *perennial streams may also be identified using other methods. See p. 35 of manual.

FACW=0.75; OBL=1.5 Other=0

Notes: Cond TWVIO & 2.

Sketch:




NC DWQ Stream Identification Form Version 4.11

. . L EERY St . )
Date:  (y2,.23..720\ . Project/Site: \°, = r:; 5 Tork Latitude:

luator: C : i :
Evaluator D them boa ounty Swery Longitude
Total Points:

Stream is at least intermittent
if 2 19 or perennial if 2 30*

Stream Determination (circle one)
Ephemeral ¢Intermittent’ Perennial

e.g. Quad Name:

Other Tovyn. BF A,

A. Geomorphology (Subtotal=_ \0 ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 @ 2 3
2. Sinuosity of channel along thalweg 0 @ 2 3
3. In-channel structure: ex. riffle-pool, step-

ripple-pool sequence pocl step-pool, 0 @ 2 3
4. Particle size of stream substrate 0 m 2 3
5. Active/relict floodplain 0 1 &) 3
6. Depositional bars or benches 0 D 2 3
7. Recent alluvial deposits ()] 1 2 3
8. Headcuts 0 1 & 3
9. Grade control 0 0> 1 1.5
10. Natural valley 0 0.5 1 1.5
11. Second or greater order channel No 0 Yes =3
# artificial ditches are not rated; see discussions in manual
B. Hydrology (Subtotal=___ <4~ )
12. Presence of Baseflow 0 ©) 2 3
13. Iron oxidizing bacteria 0 @D 2 3
14. Leaf litter 15 D 0.5 0
15. Sediment on plants or debris ) 0.5 1 1.5
16. Organic debris lines or piles 0 0.5 (&) 1.5
17. Soil-based evidence of high water table? No Yes=3
C. Biology (Subtotal = e )
18. Fibrous roots in streambed (€)] 2 1 0
19. Rooted upland plants in streambed (&) 2 1 0
20. Macrobenthos (note diversity and abundance) () 1 2 3
21. Aquatic Mollusks @ 1 2 3
22. Fish @ 0.5 1 1.5
23. Crayfish O 0.5 1 15
24. Amphibians ()] 0.5 1 1.5
25. Algae (0 0.5 1 1.5

26. Wetland plants in streambed

FACW=0.75; OBL = 1.5 Other {0)

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:  Cow Tyviw i

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: O2, 2220\ Project/Site: Eiza;:;:ﬁ’w% Latitude:
Evaluator: R.. Mesion County: ffﬂff/‘“‘\g Longitude:

Total Points:
Stream is at least intermittent
if 2 19 or perennial if = 30*

Stream Determination (circle one)
EphemeralCintermittentyPerennial

Other Conc Ruag|

e.g. Quad Name:

A. Geomorphology (Subtotal=__ @ ) Absent Weak Moderate Strong
1% Continuity of channel bed and bank 0 1 2 (&)
2. Sinuosity of channel along thalweg 0 (@) 2 3
3. ]I”?F;g:;a—;gi: zggﬁéunrg:e ex. riffle-pool, step-pool, 0 @ 2 3
4. Particle size of stream substrate 1 2 3
5. Active/relict floodplain () 1 2 3
6. Depositional bars or benches 0 o 2 3
7. Recent alluvial deposits © 1 2 3
8. Headcuts 0 ) 2 3
9. Grade control 0 oD 1 15
10. Natural valley 0 0.5 1 (1)
11. Second or greater order channel No £0) Yes =3

? artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal = lo )

12. Presence of Baseflow 0 @) 2 3
13. Iron oxidizing bacteria [} 1 2 3
14. Leaf litter 15 @ 0.5 0
15. Sediment on plants or debris 0 [OB) 1 15
16. Organic debris lines or piles 0 (1) 1 15
17. Soil-based evidence of high water table? No=0 Yes {3)

C. Biology (Subtotal = o )

18. Fibrous roots in streambed () 2 1 0
19. Rooted upland plants in streambed [©) 2 1 0
20. Macrobenthos (note diversity and abundance) @ 1 2 3
21. Aquatic Mollusks @ 1 2 3
22. Fish O 0.5 1 15
23. Crayfish O 0.5 1 15
24. Amphibians % 0.5 1 1.5
25. Algae 0.5 1 1.5
26. Wetland plants in streambed FACW =0.75; OBL=1.5 Other

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes:

Corn Tinp

Sketch:




NC DWQ Stream Identification Form Version 4.11

Date: DZ.22.20\ Project/Site: E&;;;; Cort Latitude:
Evaluator: 2. Nt A County: ffa\.)fv“-«g Longitude:

Total Points: 5(? C‘.?
itten

Stream is at least interm
if 2 19 or perennial if = 30*

Stream Determination (circle one)
Ephemeral Intermittent

Other Cowyi, Quad,

e.g. Quad Name:

A. Geomorphology (Subtotal=__ 2% ) Absent Weak Moderate Strong
1* Continuity of channel bed and bank 0 1 2 @
2. Sinuosity of channel along thalweg 0 1 2 (&)
3. :-?pglla_gggl zggﬁteur{;ex. riffle-pool, step-pool, 0 1 5 @
4. Particle size of stream substrate 0 1 2 [6)
5. Active/relict floodplain 0 () 2 3
6. Depositional bars or benches 0 1 2 @
7. Recent alluvial deposits 0 1 [6) 3
8. Headcuts 0 1 @) 3
9. Grade control 0 0.5 1 ()
10. Natural valley 0 0.5 1 .5
11. Second or greater order channel No {0} Yes =3

# artificial ditches are not rated; see discussions in manual

B. Hydrology (Subtotal = b )

12. Presence of Baseflow 0 1 2 @
13. Iron oxidizing bacteria 1 2 3
14. Leaf litter 15 @ 0.5 0
15. Sediment on plants or debris 0.5 D 15
16. Organic debris lines or piles 0 0.5 D 1.5
17. Soil-based evidence of high water table? No =(Q) Yes =3

C. Biology (Subtotal=__.&g )

18. Fibrous roots in streambed ® 2 1 0
19. Rooted upland plants in streambed @ 2 1 0
20. Macrobenthos (note diversity and abundance) 0 @ 2 3
21. Aquatic Mollusks © 1 2 3
22. Fish 0.5 1 15
23. Crayfish © 05 1 15
24. Amphibians © 0.5 1 15
25. Algae 0 0.5 1 15

26. Wetland plants in streambed

FACW =0.75; OBL=1.5 Other

0

*perennial streams may also be identified using other methods. See p. 35 of manual.

Notes: caadis2ies

Roven Tvin

Sketch:




WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site: _MOO€S For &. = \Wekiaial +:1  ciyCounty: %\)w\g Sampling Date: __ 3. 2% -\
Applicant/Owner: __EE. P State:_NC. Sampling Point: W &2\
Investigator(s): _ €. Nearton, €. €riniié Section, Township, Range:

Landform (hillslope, terrace, stc.): T0€ of _s\heoe Local relief (concave, convex, none). _ CONQAVE Slope (%): O =72~
Subregion (LRR or MLRA): $ALEA \Blo  lat_ Yo, S0 Wlp Long: =85 5 i Datum: NAD &2
Soil Map UnitName: _E8E = FOWVION - Scars wmo (oMo i€ NWI classification: __¥"}¢né&.

Are climatic / hydrologic caonditions on the site typical for this time of year? Yes _ A  No____ (Ifno, explainin Remarks.)

Are Vegetation _____, Sail______, or Hydrology significantly disturbed? Are "Normal Circumstances”present? Yes 3. No_
Are Vegetation __ , Soil ______, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes__ X __ No Is the Sampled Area
Hydric Soil Present? Yes . X No within 2 Wetland? Yes X No
Wetland Hydrology Present? Yes__ X No___
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two reguired)
Primary Indicators (minimum of one is required; check ali that apply) _ Surface Soil Cracks (B6)
2(_ Surface Water (A1) . True Aguatic Plants (B14) . Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) X_ Hydrogen Sulfide Odor (C1) A Drainage Patterns (B10)
_)Q Saturation (A3) A Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
é Water Marks (B1) ___ Presence of Reduced Iron (C4) ___. Dry-8eason Water Table (C2)
___ Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils (C6) . Crayfish Burrows (C8)
A Drift Deposits (B3) ___ Thin Muck Surface (C7) __ Saturation Visible on Aerial Imagery (C9)
___ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) ___ Geomorphic Position (D2)
___ Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)
& Water-Stained Leaves (B9) ___ Microtopographic Relief (D4)
___ Aquatic Fauna (B13) __ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes __L No Depth {inches); __ O~ 2.
Water Table Present? Yes_¥_ No___ Depth(nches)_(>=(&
Saturation Present? Yes _ A No______ Depth (inches): (9] Wetland Hydrology Present? Yes __ % No
{(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: _\W L |

Absolute Dominant Indicator

Dominance Test worksheet:.

Number of Dominant Species
That Are OBL, FACW, or FAC:

1 ®

- ®
Percent of Dominant Species
That Are OBL, FACW, or FAC: __ X155 (amB)

Total Number of Dominant
Species Across All Strata:

Tree Stratum (Plot size: ) % Cover _Species? _Status
1.__Sol\A iava. \D Y D
2.__Acev vubrvmn [
3. ReXo. winvGe \O N Ere
4__Carpwnus covdhnians 2 N Eac
5.
6.
7.
8.

372 =Total Cover
Sapling/Shrub Stratum (Plot size: )
1. SBMMBDUCOS  Canadifasis, = N FACH
2. L.\gus?:wum S A\NensE ) Y  BAC.
3.
4.
5.
6.
7.
8.
9.
10.

\O __ =Total Cover
Herb Stratum (Plot size: )
1._mpodiens CATENSS An N EBALHN
2. _Corcs <o 50 N A0
3._)vwacys  effusus 2- W FEAON
4. oo, nfola, o N pRL
5.
6.
7.
8.
9.
10.
11.
12.

Woody Vine Stratum (Plot size: )

\2 % =Total Cover

Loncero.  YATHAVA.. S N FEAC
ROSG. I D 9] N LB

1
2
3.
4.
5
6

_\5 =Total Cover

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species x2=
FAC species X3=
FACU species x4 =
UPL species x5=
Column Totals: (A) (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:

_— 1 - Rapid Test for Hydrophytic Vegetation
_L( 2 - Dominance Test is >50%

. 3-Prevalence Index is <3.0

__. 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

. Problematic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub —- Woody plants, exciuding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 fi tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation

Present? Yes _ K No

Remarks: (Include photo numbers here or on a separate sheet.)
NDO plots weve userd 4o evaluete Negetoenon. A weanciev )
SUMNNEY of tTwhe enTwe  wenarl Grehe WGy Concloet edl

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




SOIL Sampling Point: \VL 43\

Profile Déscription: (Describ‘e to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) . Color (moist) % Color (moist) % Type' _ Loc® Texture Remarks

O-lo loNe. a2 98 SNRAll 2 _C WL _\oam

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grairs. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
_._ Histosol (A1) ___ Dark Surface (S7) — 2.cm Muck (A10) (MLRA 147)
____ Histic Epipedon (A2) — Polyvalue Below Surface (S8) (MLRA 147,148) ___ Coast Prairie Redox (A16)
. Black Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
X_ Hydrogen Sulfide (A4) . Loamy Gleyed Matrix (F2) : _ Piedmont Floodplain Soils (F19)
___ Stratified Layers (A5) _7_(__ Depleted Matrix (F3) . (MLRA 136, 147)
___ 2.cm Muck (A10) (LRR N) __ Redox Dark Surface (F6) — Red Parent Material (TF2)
___ Dépleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7) —— Very 8hallow Dark Surface (TF12)
___ Thick Dark Surface (A12) __. Redox Depressions (F8) ___ Other (Explain in Remarks)
___ Sandy Mucky Mineral (S1) (LRR N, ___ lron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

. Sandy Gleyed Matrix (S4) — Umbric Surface (F13) (MLRA 136, 122) *Indicatars of hydrophytic vegetation and
___ Sandy Redox (S5) ___ Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) ) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes é No
Remarks:

US Army Corps of Engineers Eastern Mountains and Pledmont - Interim Version




WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site: NOOKS Frore ~ Weskanal # 2 cityiCounty: __Sudee) Sampling Date: _ 3 2.} \
Applicant/Owner: _EEP State: _W€-  Sampling Point: _ANL B2,
Investigator(s): ¥, b€t DMY o &, Baclel e Section, Township, Range:
Landform (hilislope, terrace, etc.): ‘%’ Moo ;C‘AC! 78} Local relief (concave, convex, none): _C£3ACONE __ Slope (%): _ (&~
Subregion (LRR or MLRAY: AALEA VB0 Lat_ Al SO0 Long:_~80. " W\Able D Datum:
Soil Map Unit Name: FEE = T \IEW ~ Tedridr nnd O DI NWI classification: __ /Y&,
Are climatic / hydrologic conditions on the site typical for this time of year? Yes __ 4, No {If no, explain in Remarks.)
Are Vegetation , Sail , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes_ X No
Are Vegetation , Soil , or Hydrology naturally prablematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydrf)phyflc Vegetation Present? Yes __X No Is the Sampled Area
Hydric Soil Present? Yes X _ No___ within a Wetland? ves X No
Wetland Hydrology Present? Yes_ %  No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)
___ Surface Water (A1) ___ True Aquatic Plants (B14) __ Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) X Hydrogen Sulfide Odor (C1) A Drainage Patterns (B10)
X Saturation (A3) ) — Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
__ Water Marks (B1) . Presence of Reduced Iron (C4) ___ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils (C6) __ Crayfish Burrows (C8)
. Drift Deposits (B3) . Thin Muck Surface {C7) . Saturation Visible on Aerial Imagery (C9)
___ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)
___ lron Deposits (B5) ___ Geomorphic Position (D2)
__ Inundation Visible on Aerial Imagery (B7) __ Shallow Aquitard (D3)
X Water-Stained Leaves (B9) ___ Microtopographic Relief (D4)
—_. Aquatic Fauna (B13) ' __ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes No ¥ Depth (inches):
Water Table Present? Yes No _“ __ Depth (inches):
Saturation Present? Yes_A No Depth (inches): _\O | wetland Hydrology Present? Yes g No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: \M L2

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover _Species? _Status
1._Solavw r\s{fzra, \0 ~ [s1 =1
2_Lwaodeactvon tTO LW, D ~ EAC

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: ﬂ: (A)

Total Number of Dominant

1% __ =Total Cover

N FAON

Herb Stratum (Plot size: )

\ANAENS, O EnSIS 0o

1.
2
3
4.
5.
6
7
8
9

10.
1.
12.

{©  =Total Cover
Woody Vine Stratum (Plot size: )

@ oA LN s

= Total Cover

3. Species Across All Strata: 4- (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: __ (DD (AIB)
6.
7 Prevalence Index worksheet:
B‘ Total % Cover of: Multiply by:
“2.00_ =Total Cover OBL spemef x1=
Sapling/Shrub Stratum (Plot size: ) FACW species x2=
1. Lsgu?\:t'vum BVRLISE a0 N _¥AC. | FAC species x3=
2._Samineds  Comadensis & ™ EACW | FACU species X4 =
3. UPL species x5=
4. Column Totals: (A) (B)
2' Prevalence Index = B/A =
7' Hydrophytic Vegetation Indicators:
B. 1 - Rapid Test for Hydrophytic Vegetation
9' X_ 2 - Dominance Test is >50%
16 — 3 - Prevalence Index is <3.0

__ 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation® (Explain)

Yindicators of hydric sail and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb - All herbacedus (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation
Present?

Yes K

No

Remarks: (Include photo numbers here or on a separate sheet.)

No plots were osed -~ avaloaiie xaft@@mmmw A mch(ng?
[INVEE 08 tine entwve  erondh Ao S Conloer-eol
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SOIL Sampling Point: \NLEZ.

Profile Dé‘scription: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) . . Color {rmoist) % Color (moist) % Type' Loc? Texture Remarks
Ol o044l oo
o-12. Aoz 42 A loYe di |\ C  _PL— Ao
*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils™
__ Histosol (A1) ___ Dark Surface (S7) — 2cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) ___ Polyvalue Below Surface (S8) (MLRA 147,148) ___ Coast Prairie Redox (A16)
___ Black Histic (A3) __ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
X_ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) ' ___ Piedmont Floodplain Soils (F19)
___ Stratified Layers (A5) ,& Depleted Matrix (F3) . (MLRA 136, 147)
___ 2.cm Muck (A10) (LRR N) ___ Redox Dark Surface (F8) . Red Parent Material (TF2)
___ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7) __ Very Shallow Dark Surface (TF12)
___ Thick Dark Surface (A12) . Redox Depressions (F8) __ Other (Explain in Remarks)
___ Sandy Mucky Mineral (S1) (LRR N, ___ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136) :

__ Sandy Gleyed Matrix (S4) — Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
___ Sandy Redox (S5) ___ Piedmont Floodplain Solls (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes X No
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site: _ M\OOYES,  Eovr ‘e = \MEX\uanl =g %y _ City/County: Q:\WW‘HZ Sampling Date: __ %5, 29 - 1§
Applicant/Owner: EEP State: WS Sampling Point: N ﬁ
Investigator(s): _ ¥ &yepdityn, . @aaalte Section, Township, Range:

Landform (hillslope, terrace, etc.): €. of Tiweao-€. Lacal relief (concave, convex, none): __CLy i< s € Slope (%): _OY=~ 2=
Subregion (LRR or MLRA): M L.RA VAo Lat_ o .53 Long: =2 - 12\ 84 Datum: MAD 8%
Soil Map Unit Name: _ &&= CobWisdh « Socines NWI classification: __yy3/&.

Are climatic / hydrologic conditions on the site typical for this time of year? Yes __X__ No (If no, explain in Remarks.)

Are Vegetation ______, Soil______, or Hydrology significantly disturbed? Are "Normal Circumstances”present? Yes _ X  No___
Are Vegetation _____, Soil _______, or Hydrology naturally problematic? (if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes __¥, No Is the Sampled Area
Hydric Soil Present? Yes_. % No within a Wetland? Yes A No
Wetland Hydrology Present? Yes__ A No__
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) . Surface Soil Cracks (B6)
_Z(__ Surface Water (A1) ___ True Aquatic Plants {(B14) _X Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) A Hydrogen Sulfide Odor (C1) _)_(_ Drainage Patterns (B10)
A Saturation (A3) . Oxidized Rhizospheres on Living Roots (C3) ___ Moss Trim Lines (B16)
L Water Marks (B1) ___ Presence of Reduced Iron (C4) ___ Dry-Season Water Table (C2)
.. Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils (C6) ___ Crayfish Burrows (C8)
i Drift Deposits (B3) ____ Thin Muck Surface (C7) __. Saturation Visible on Aerial Imagery (C9)
____ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) ... Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) ___ Geomorphic Position (D2)
___ Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)
_2(_ Water-Stained Leaves (B9) __ Microtopographic Relief (D4)
___ Aquatic Fauna (B13) . FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes_ A No__ Depth (inches): -2
Water Table Present? Yes_A No_____ Depth (inches): O-4
Saturation Present? Yes _\L__ No Depth (inches): L Wetland Hydrology Present? Yes __ X% No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants. Sampling Point: NN L4 &

Absolute Dominant Indicator | Dominance Test worksheet:
% Cover _Species? _Status

Tree Stratum (Plot size: )

Number of Dominant Species =
Acer \rovovuan Lo N FAC. | ThatAre OBL, FACW, or FAC: ] (A)
Lwviodendcivon tonwpiéem. 70 N EAC Total Numbar of Dominant
CEENTESEPRVEVS 10 N FACW| Species Across All Strata: S @

Percent of Dominant Species

That Are OBL, FACW, or FAC: YO (B)

1

2
3
4.
5.
6

7
8

AO_ = Total Cover

Sapling/Shrub Stratum (Plot size: )

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species X2=
FAC species Xx3=
FACU species x4=
UPL species x5=
Column Totals: (A) (B)

Prevalence Index =B/A =

© ® N or N

-
ad

= Total Cover
Herb Stratum (Plot size: )

Hydrophytic Vegetation Indicators:

1 - Rapid Test for Hydrophytic Vegetation
X_ 2-Dominance Test is >50%

__ 3- Prevalence Index is 3.0

. 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation® (Explain)

"indicators of hydric sail and wetland hydrology must
be present, unless disturbed or problematic.

© @ NGO

-
Iad

-
-

-
»

= Total Cover
Woody Vine Stratum (Plot size: )

Definitions of Four Vegetation Strata:

Tree — Woaody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbacedus (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

oo 0N

= Total Cover

Hydrophytic
Vegetation
Present? Yes )_52 No

Remarks: (Include photo numbers here or on a separate sheet.)

NO  PIOTS Wer LBed ID ENCUIDRE. \gercirion. A MNANCENY
‘6\.}f\le‘f o8 ‘e Wﬁ/’k‘\{}f?@\ area. WG CC,W’:’K@{}@&CX&
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SOIL

Sampling Point: 35[@ :?; ﬁ

Profile Dé‘scription: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) . . Color (moist) % Color {moist) % Type' Loc® Texture Remarks
0-o A\~ 2 A1 \OD \rman)

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

%Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

_._ Histosol (A1)

___ Histic Epipedon (A2)

___ Black Histic (A3)

A Hydrogen Sulfide (A4)

___ Stratified Layers (A5)

___ 2.cm Muck (A10) (LRR N)

___. Depleted Below Dark Surface (A11)

___ Thick Dark Surface (A12)

___ Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

_ . Sandy Gleyed Matrix (S4)

__. Sandy Redox (S5)

___ Stripped Matrix (S6)

Indicators for Problematic Hydric Soils™:
—_ 2.cm Muck (A10) (MLRA 147)
. Coast Prairie Redox (A16)

(MLRA 147, 148)

___ Dark Surface (87)
. Polyvalue Below Surface (S8) (MLRA 147, 148)
___ Thin Dark Surface (S9) (MLRA 147, 148)

___ Loamy Gleyed Matrix (F2) ___ Piedmont Floodplain Soils (F19)
_A Depleted Matrix (F3) (MLRA 136, 147)

. Redox Dark Surface (F6) . Red Parent Material (TF2)

___ Depleted Dark Surface (F7) ___ Very Shallow Dark Surface (TF12)

___ Redox Depressions (F8)

___ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

— Umbric Surface (F13) (MLRA 136, 122)

___ Piedmont Floodplain Soils (F19) (MLRA 148)

. Other (Explain in Remarks)

*indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes L No

Remarks:

US Army Corps of Engineers

Eastern Mountains and Piedmont — Interim Version




WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

ProjectSite: _M\OOVES  For'e = \NE4ians ++ 4 Clty/County: Sy~ Sampling Date: _ 23 2-25 . 4§
Applicant/Owner: __ 5 =¥ State: %3 Sampling Point: \Eﬁb;ﬁ:ﬂ
Investigator(s): & . dleniiny™y | Coo B ACHE. Section, Township, Range:

Landform (hillslope, terrace, etc.): e %’D‘Q‘ @ﬁ?@ Local relief (concave, convex, none): Congnae. . Slope (%) _O~"2-
Subregion (LRR or MLRA): ML 2 A \2lp  Llat_ Yo A5 Long:= &0, 7124\ 2 Datum: WAD &2
Soil Map Unit Name: FSE - Fourviews = Scoth Wnoo omneiex [ CoA~ <f—jﬁ"\‘ﬁﬁ‘C’W"NWI classification: ___PETANS

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ¥ No_____ (iffo, explain in Remarks.)

Are Vegetation ____, Soil , ar Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes _X,__ No__
Are Vegetation ,Soil _____, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes % No Is the Sampled Area
Hydric Soil Present? Yes_ % No within a Wetland? Yes N No
Wetland Hydrology Present? Yes % No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators {(minimum of two required)
Primary Indicators {minimum of one is required; check all that apply) ____ Surface Soil Cracks (B6)
2& Surface Water (A1) __ True Aquatic Plants (B14) )_(; Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) X_ Hydrogen Sulfide Odor (C1) X Drainage Patterns (B10)
i Saturation (A3) ___ Oxidized Rhizospheres on Living Roots (C3) _ Moss Trim Lines (B16)
A Water Marks (B1) ___ Presence of Reduced Iron {C4) ___ Dry-Season Water Table (C2)
— Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils (C6) . Crayfish Burrows (C8)
A Drift Deposits (B3) . Thin Muck Surface (C7) . Saturation Visible on Aerial Imagery (C89)
____ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) __ Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) __ Geomorphic Position (D2)
___ Inundation Visible on Aerial Imagery (B7) __ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) . Microtopographic Relief (D4)
___ Aquatic Fauna (B13) . FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes X No____ Depth (inches): Q‘—Z-
Water Table Present? Yes_¥_ No____ Depth (inches): ___Qﬁ_
Saturation Present? Yes_ X No___ Depth (inches): 8] Wetland Hydrology Present? Yes & No
(includes capillary fringe) i
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version



VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: N ,waé-!_

Tree Stratum (Plot size: )
Acer oo

Absolute Dominant Indicator
% Cover _Species? _Status

40 ~ EAC

N  FAc

Lwodenciven hpbe., 40

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: L {A)

Total Number of Dominant

1.
2.
3, Species Across All Strata: 2 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: [Tel®] (A/B)
6.
7 Prevalence Index worksheet:
8‘ Total % Cover of: Multiply by:
Eﬁ = Total Cover OBL spec;e? x1=
Sapling/Shrub Stratum (Plot size: ) FACW species x2=
iR FAC species x3=
2. FACU species x4=
3. UPL species x5=
4. Column Totals: (A) (B)
5.
6 Prevalence Index =B/A =
7' Hydrophytic Vegetation Indicators:
8. . 1 - Rapid Test for Hydrophytic Vegetation
9' 2 - Dominance Test is >50%
1;] ___ 3-Prevalence Index is £3.0'
’ - ___ 4 - Morphological Adaptations’ (Provide supporting
Herb Stratum (Plot s ) = Total Cover data in Remarks or on a separate sheet)
erb Stratum (Plot size:
1—— I — ___ Problematic Hydrophytic Vegetation' (Explain)
2. 1 . . .
Indicators of hydric soil and wetiand hydrology must
3. be present, unless disturbed or problematic.
4. Definitions of Four Vegetation Strata:
5.
6 Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
: more in diameter at breast height (DBH), regardiess of
7. height.
8. Sapling/Shrub — Woody plants, excluding vines, less
9, than 3 in. DBH and greater than 3.28 it (1 m) tall.
10.
Herb — All herbaceous (non-woody) plants, regardless
1. of size, and woody planis less than 3.28 ft tall,
12.
=Total Cover z\;?;gy vine — All woody vines greater than 3.28 ft in
Woody Vine Stratum (Plotsize: _____ ) .
1.
2.
3.
4.
Hydrophytic
5. Vegetation
5. Present? Yes _A No
= Total Cover

Goenee

Remarks: (Include photo numbers here or on a separate sheet.)

No pots e ol tO evaloue Ve anon. A Waanolevy
oF vn€ WeR\erd CwrenL WGBS Condpeteel .
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SOIL Sampling Point: _\N(_ 8 4

Profile Déscription: (Descrih‘e to the depth needed to document the indicator or confirm the absence of in‘dicators.)

Depth Matrix Redox Features
(inches) . Color (moist) % Color (moist) % Type' _Loc” Texture Remarks
O-(o Slesti 45 10D Voie¥a’s)
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ? ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils™:
_.__ Histosol (A1) __ Dark Surface (87) — 2.cm Muck (A10) (MLRA 147)
. Histic Epipedon (A2) ___ Polyvaiue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
___ Biack Histic (A3) ___ Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
X_ Hydrogen Sulfide (A4) X Loamy Gleyed Matrix (F2) : ___ Piedmont Floodplain Soils (F18)
___ Stratified Layers (A5) . Depleted Matrix (F3) . (MLRA 136, 147)
. 2.cm Muck (A10) (LRR N) . Redox Dark Surface (F6) _ Red Parent Material (TF2)
____ Depleted Below Dark Surfzace (A11) ___ Depleted Dark Surface (F7) ___ Very Shallow Dark Surface (TF12)
____ Thick Dark Surface (A12) ___. Redox Depressions (F8) ___ Other (Explain in Remarks)
___ Sandy Mucky Mineral (S1) (LRR N, ___ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

. Sandy Gleyed Matrix (S4) . Umbric Surface (F13) (MLRA 136, 122) %Indicators of hydrophytic vegetation and
. Sandy Redox (S5) ___. Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
. Stripped -Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes x No
Remarks:
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site: _™N\OOWVES, Frwre. < WA onrl. 3.5 city/County: SAINO Sampling Date: _2 2=% /\\
Applicant/Owner: ___IEE. & State: __hI€.  Sampling Paint: N L. 855
Investigator(s): _%.. et €. Radrlle Section, Township, Range:
Landform (hillslope, terrace, etc.): D€ o8 SWnd-€., Local relief (concave, convex, none): _{.4anCo 4 €, Slope (%): _{3= 2=
Subregion (LRR or MLRA): }aL¥P e 1Bile  lat 30,50244% Long: =50 120% oz Datum: INAD 23
Soil Map Unit Name: _F-€D? - FonwrVwnl NWI classification: __v¥20&.
Are climatic / hydrologic conditions on the site typical for this time of year? Yes __ %X No (If no, explain in Remarks.) )
Are Vegetation , Sail , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes __ % No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, expiain any answers in Remarks.)
SUNMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydr‘ophyfic Vegetation Present? Yes__ % No is the Sampled Area
Hydric Soil Present? Yes_ ¥ No within a Wetland? Yes X No
Wetland Hydrology Present? Yes__ X __ No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is reguired; check all that apply) ___ Surface Soil Cracks (B6)
___. Surface Water (A1) ___ True Aquatic Plants (B14) ___ Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) ___ Hydrogen Sulfide Odor (C1) A Drainage Patterns (B10)
_:,g Saturation (A3) . Oxidized Rhizospheres on Living Roots (C3) __ Moss Trim Lines (B16)
)ﬁf Water Marks (B1) ___ Presence of Reduced Iron (C4) .. Dry-Season Water Table (C2)
__. Sediment Deposits (B2) __ Recent Iron Reduction in Tilled Soils (C6) . Crayfish Burrows (C8)
___ Drift Deposits (B3) _ Thin Muck Surface (C7) . Saturation Visible on Aerial Imagery (C9)
__ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) ___ Stunted or Stressed Plants (D1)
___ Iron Deposits (B5) ___ Geomorphic Position (D2)
_ Inundation Visible on Aerial Imagery (B7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B3) . Microtopographic Relief (D4)
___ Aquatic Fauna (B13) ___ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes No A Depth (inches): ___________
Water Table Present? Yes_A__ No Depth (inches): ___\®
Saturation Present? Yes_¥X__ No Depth (inches): 2. Wetland Hydrology Present? Yes ﬁ No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Interim Version




SOIL : Sampling Point: Wi @

Profile Déscription: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) . . Color (moist) % Color (moist) % Type’ Loc? Texture Remarks
O-lo \ONRALZ  \OB [lontaa)

2 _\oNP42 AP SNv4Alle 2 C_ %P \com

*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?.ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators foi Problematic Hydric Soils®:
_._ Histosol (A1) ___ Dark Surface (87) —. 2cm Muck (A10) (MLRA 147)
___ Histic Epipedon (A2) _ Polyvalue Below Surface (S8) (MLRA 147, 148) ___ Coast Prairie Redox (A16)
. Black Histic (A3) ___ Thin Dark Surface (89) (MLRA 147, 148) (MLRA 147, 148)
A Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) ___. Piedmont Floodplain Solls (F19)
___ Stratified Layers (A5) __ Depleted Matrix (F3) . (MLRA 136, 147)
___ 2.cm Muck (A10) (LRR N) . Redox Dark Surface (F6) . Red Parent Material (TF2)
_ Depleted Below Dark Surface (A11) 7& Depleted Dark Surface (F7) . Very Shallow Dark Surface (TF12)
___ Thick Dark Surface (A12) ___ Redox Depressions (F8) ___ Other (Explain in Remarks)
___ Sandy Mucky Mineral (S1) (LRR N, ___ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136) .

. Sandy Gleyed Matrix (S4) _ Umbric Surface (F13) (MLRA 136, 122) ®Indicators of hydrophytic vegetation and
. Sandy Redox (S5) . Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
___ Stripped Matrix (S6) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes L No
Remarks:
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VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: WL:@

Absolute Dominant Indicator
Tree Stratum (Plot size: ) % Cover _Species? _Status

Lwerlenovon i lp@emn. 20 ~N el
ACEY  vUnruan 20 N _Fal

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: ) (A)
Total Number of Dominant

Species Across All Strata: & (B)
Percent of Dominant Species .
That Are OBL, FACW, or FAC: o) (A/B)

1
2
3
4.
5.
6
7
8

50  =Total Cover
Sapling/Shrub Stratum (Plot size: )
eeanoan@ i Wiz YaVata's 20 N FACY
LGOSt SNEnse , 5 ™~ FAC

1
2
3
4.
5.
6
7
8
9

10.

_ﬁ = Total Cover
Herb Stratum (Plot size: )

COeL S0 o _ N eAcw

1
2
3
4.
5.
6
7
8
9

10.
1.
12.

D =Total Cover
Woody Vine Stratum (Plot size: )

.

@0 p LN

=Total Cover

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x1=

FACW species x2=

FAC species x3=

FACU species x4 =

UPL species x5=

Column Totals: (A) (B)

Prevalence Index =B/A =

Hydrophytic Vegetation Indicators:

_— 1-Rapid Test for Hydrophytic Vegetation
X 2 - Dominance Test is >50%

__ 3-Prevalence Index is £3.0'

__ 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation’ (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbacedus (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation

Present? Yes x No

Remarks: (Include photo numbers here or on a separate sheet.)

NO gigie wWere Sedh 0 OO \@geRoiton - A vieandien
SINEY ok wne entve wetlonde orga. WO Conaluotedd,
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WETLAND DETERMINATION DATA FORM — Eastern Mountains and Piedmont

Project/Site: _ MO, Fever WL avrich £ (0 citycounty: SO0y Sampling Date: __ 22 2.3\ \
Applicant/Owner: __= & © ‘ ' State:_ W& Sampling Point: WM L B 0
Investigator(s): _ B, <Mew i . Riddie Section, Township, Range: :

Landform (hillslope, terrace, etc.): _t0€ 8 \Yelecl Local relief (concave, convex, none): __ ¢.e O E Slope (%) _O=2.
Subregion (LRR or MLRA): PALEA VRils  lat_ AileSOES\CE Long: =00 122546 Datum: dATS kel

Soil Map Unit Name: E217 - FGur\ wnd g Fs€ - eawVien ~SCote oDk NWI dlassification: __inon €

Are climatic / hydrologic conditions on the site typical for this time of year? Yes __X___ No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes X _ No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes __X No Is the Sampled Area
Hydric Soil Present? Yes_ X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes__ KX __ No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)
. Surface Water (A1) __. True Aquatic Plants (B14) A Sparsely Vegetated Concave Surface (B8)
__ High Water Table (A2) X Hydrogen Sulfide Odor (C1) A Drainage Patterns (B10)
_A Saturation (A3) X Oxidized Rhizospheres on Living Roots (C3) __ Moss Trim Lines (B16)
____ Water Marks (B1) ___ Presence of Reduced lron (C4) ___ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) ___ Recent Iron Reduction in Tilled Soils (C6) . Crayfish Burrows (C8)
X_ Drift Deposits (B3) ___ Thin Muck Surface (C7) __ Saturation Visible on Aerial Imagery (C9)
___ Algal Mat or Crust (B4) ___ Other (Explain in Remarks) ___ Stunted or Stressed Plants (D1)
___ lron Deposits (B5) . Geomorphic Position (D2)
__. Inundation Visible on Aerial Imagery (B7) . Shallow Aquitard (D3)
__. Water-Stained Leaves (B9) ___ Microtopographic Relief (D4)
___ Aquatic Fauna (B13) ___ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes_____ No X Depth (inches):
Water Table Present? Yes _X_ No____ Depth (inches): 0-4
Saturation Present? Yes W No______ Depth (inches) __ 3~ 2- Wetland Hydrology Present? Yes _ % No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:
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VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: 3&@/ ﬁ?{ﬁ

Absolute Dominant Indicator
% Cover _Species? _Status

FAL
EAC

Tree Stratum (Plot size: )
Acer v Oorpon 20 ~
Lwvinaendeon tOuLodevo 0 ™

Dominance Test worksheet:

Number of Dominant Species 4_

That Are OBL, FACW, or FAC: A)

e (B)
Percent of Dominant Species

That Are OBL, FACW, or FAC: “ Y 2 (A/B)

Total Number of Dominant
Species Across All Strata:

1
2
3
4
5.
6
7
8

©0 =Total Cover
Sapling/Shrub Stratum (Plot size: )

1. _Laostvona Saense 20 N EAC
2 MEMMEMNS  NAVOVAR A, ) W EACY
3

4,

5.

6

7

8

9.

10.

202 =Total Cover

Herb Stratum (Plot size: )

1. Dot en<s,  colPnthS a] N EAON
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12,

) & =Total Cover
Woody Vine Stratum (Plot size: )

I Ul S

= Total Cover

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species x2=
FAC species Xx3=
FACU species x4=
UPL species x5=
Column Totals: (A) (B)

Prevalence Index =B/A =

Hydrophytic Vegetation Indicators:

— 1 - Rapid Test for Hydrophytic Vegetation
_K 2 - Dominance Test is >50%

___ 3 -Prevalence Index is 3.0’

__ 4 - Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation’ (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Four Vegetation Strata:

Tree — Woady plants, excluding vines, 3 in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation
Present?

Yes zg No

Remarks: (Include photo numbers here or on a separate sheet.)

N \egerorion A0S wert useh
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SOIL

Sampling Point: __\V LA (o

Profile Description: (Descrfb‘e to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) . Color (moist) % Color (moist) % Type' _loc® Texture Remarks
0-4  1ONe4lZ2 oy Lo

4-\ \OHRAIT A9 _HNRAly |\ C > \oom

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

Histosol (A1)

Histic Epipedon (A2)

. Black Histic (A3)

X Hydrogen Sulfide (A4)

___ Stratified Layers (A5)

__ 2.cm Muck (A10) (LRR N)

. Dépleted Below Dark Surface (A11)

___ Thick Dark Surface (A12)

___ Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

. Sandy Gleyed Matrix (S4)

__ Sandy Redox (S5)

___ Stripped Matrix (S6)

__ Dark Surface (S7)

__ Polyvalue Below Surface (S8) (MLRA 147, 148)

. Thin Dark Surface (S9) (MLRA 147, 148)

__. Loamy Gleyed Matrix (F2)

X_ Depleted Matrix (F3)

__ Redox Dark Surface (F6)

___ Depleted Dark Surface (F7)

_. Redox Depressions (F8)

___ [ron-Manganese Masses (F12) (LRR N,
MLRA 136)

. Umbric Surface (F13) (MLRA 136, 122)

. Piedmont Floodplain Soils (F19) (VLRA 148)

Indicators for Problematic Hydric Soils®:

—. 2.cm Muck (A10) (MLRA 147)

. Coast Prairie Redox (A16)
(MLRA 147, 148)

... Piedmont Floodplain Soils (F19)
(MLRA 136, 147)

. Red Parent Material (TF2)

—— Very Shallow Dark Surface (TF12)

___ Other (Explain in Remarks)

*Indicators of hydraphytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes & No

Remarks:

US Army Corps of Engineers
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Appendix A

Categorical Exclusion Form for Ecosystem Enhancement

Program Projects
Version 1.4

Note: Only Appendix A should to be submitted (along with any supporting documentation) as the

environmental document.

Part 1: General Project Information

Project Name:

Moores Fork Mitigation Project

County Name:

Surry

EEP Number:

94709

Project Sponsor:

Ecosystem Enhancement Program

Project Contact Name:

Julie Cahill

Project Contact Address:

5 Ravenscroft Drive, Asheville, NC 28801

Project Contact E-mail:

julie.cahill@ncdenr.gov

EEP Project Manager:

Julie Cahill
__Project Description

Reviewed By:

e/

Date

Conditional Approved By:

Date

Final Approval By:

2= =2} |

Date

For Official Use Only

[[] Check this box if there are outstanding issues

For Division Administrator
FHWA

For Division Administrator
FHWA

Version 1.4, 8/18/05




APPENDIX C

MITIGATION WORK PLAN DATA AND ANALYSIS



EXISTING CONDITIONS DATA



Existing, Design and Reference Morphology Parameters

Existing Stream

Design Stream

Reference Stream

Parameter

Min Median Max Min Median Max Min Median Max
Stream name Moores Fork R 1 and 2 Moores Fork R 1 and 2 Mill Branch
Stream type C4 C4 Cc4
Drainage area, DA (sq mi) 1.89 1.89 5
Mean riffle depth, dy (ft) 1.7 2.2 2.6 2.4 1.9 2.0 2.2
Riffle width, W (ft) 27.3 29.0 30.6 29.0 27.2 30.4 33.6
Width-to-depth ratio, [Wy/Cpl 12.0 134 15.9 12.1 14.5 15.0 15.6
Riffle cross-section area, Ay (sq ft) 46.9 62.6 78.2 69.7 50.8 61.6 72.4
Max riffle depth, dyp (ft) 3.0 3.2 3.4 0.0 3.4 0.0 2.4 25 2.7
Max riffle depth ratio, [Oypid Dokl 17 15 13 14 13 14 14
Pool width, Wi, (ft) 32.7 40.8 48.8 0.0 40.0 0.0 20.1 223 24.4
Pool width ratio, [Wiyso/W il 1.2 1.4 1.6 14 0.7 0.8 0.9
Pool cross-section area, Ay, (sq ft) 147.3 153.7 160.1 0.0 124.8 0.0 51.5 53.4 55.4
Pool area ratio, [Apys/Auki] 3.1 25 2.0 1.8 1.0 11 11
Max pool depth, Ao (ft) 5.6 5.6 5.6 0.0 5.0 0.0 3.4 35 35
Max pool depth ratio, [y Aok 3.2 2.6 2.2 2.1 18 18 1.9
Low bank height, LBH (ft) 3.7 4.3 4.9 0.0 3.4 0.0 2.4 2.5 2.56
Low bank height ratio, [LBH/d 1.2 14 14 1.0 1.0 1.0 11
Width flood-prone area, W, (ft) 109 123.4 137.7 0 145 0 72.1 72.3 725
Entrenchment ratio, ER [Wyo/W 4.0 4.3 45 5.0 2.7 2.7 2.7
Radius of curvature, Rc (ft) 65.8 85.7 102.7 58 87 174 19.6 22.7 25.8
Radius of curvature ratio [Rc/Wpy] 2.4 3.0 3.4 2.0 3.0 6.0 0.7 0.8 0.9
Belt width, Wy, (ft) 52 112.7 161 55 93 165 86 86 86
Meander width ratio [Wy/W ] 1.9 3.9 5.3 1.9 3.2 5.7 3.2 3.2 3.2
Valley length, VL (ft) 2227 2227 4730
Stream length, SL (ft) 2393 2578 327
Valley Elevation Change, VE (ft) 20 20 60
Stream Elevation Change, SE (ft) 18.5 19.6 3.29
Valley slope, VS (ft/ft) 0.0090 0.0090 0.0127
Average water surface slope, S (ft/ft) 0.0077 0.0076 0.0101
Sinuosity, k = SL/VL (ft/ft) 1.07 1.16 1.26
Mannings bankfull discharge, Qy; (cfs) 193.9 297.3 411.4 349.3 251.9 323.1 396.6
Mannings bkf velocity, uys = Q/A (ft/s) 4.13 4.75 5.26 5.01 4.96 5.24 5.48
Dsg riffle (mm) 29 29 40
Dsq bar (mm) 12 12 20
D;qo bar (mm) 55 55 94




Existing, Design and Reference Morphology Parameters

Existing Stream

Design Stream

Reference Stream

Parameter

Min Median Max Min Median Max Min Median Max
Stream name Moores Fork Reach 3 Moores Fork Reach 3 Mill Branch
Stream type C4 C4 Cc4
Drainage area, DA (sq mi) 2.39 2.39 5
Mean riffle depth, dy (ft) 2.9 2.6 2.3 2.6 1.9 2.0 2.2
Riffle width, W (ft) 24.9 29.6 34.2 31.0 27.2 30.4 33.6
Width-to-depth ratio, [W /0] 8.4 11.6 15.1 11.8 14.5 15.0 15.6
Riffle cross-section area, Ay (sq ft) 73.3 75.5 77.6 81.7 50.8 61.6 72.4
Max riffle depth, dyp (ft) 4.0 4.0 4.0 3.8 2.4 25 2.7
Max riffle depth ratio, [Oypid Dokl 14 1.6 1.8 14 13 14 14
Pool width, Wi, (ft) 22.2 24.3 26.4 64.5 20.1 22.3 24.4
Pool width ratio, [Wiyso/W il 0.8 0.8 0.9 2.1 0.7 0.8 0.9
Pool cross-section area, Ay, (sq ft) 66.3 70.0 73.7 145.4 515 53.4 55.4
Pool area ratio, [Apys/Auki] 0.9 0.9 0.9 1.8 1.0 11 11
Max pool depth, mpp (t) 4.5 4.7 4.8 5.5 3.4 35 35
Max pool depth ratio, [y Aok 15 1.8 2.1 2.1 18 18 1.9
Low bank height, LBH (ft) 4.95 6.27 7.59 3.8 2.4 2.5 2.56
Low bank height ratio, [LBH/d 1.2 1.6 1.9 1.0 1.0 1.0 11
Width flood-prone area, W, (ft) 104 114.5 125 124 72.1 72.3 725
Entrenchment ratio, ER [Wyo/W 4.2 3.9 3.7 4.0 2.7 2.7 2.7
Radius of curvature, Rc (ft) 41 62 94 53 62 124 19.6 22.7 25.8
Radius of curvature ratio [Rc/Wpy] 1.7 2.1 2.8 1.7 2.0 4.0 0.7 0.8 0.9
Belt width, Wy, (ft) 43 123 208 53 127 267 86 86 86
Meander width ratio [Wy/W ] 17 4.1 6.1 1.7 4.1 8.6 3.2 3.2 3.2
Valley length, VL (ft) 2234 2234 4730
Stream length, SL (ft) 2847 2825 327
Valley Elevation Change, VE (ft) 16 16 60
Stream Elevation Change, SE (ft) 19.1 18 3.29
Valley slope, VS (ft/ft) 0.0072 0.0072 0.0127
Average water surface slope, S (ft/ft) 0.0067 0.0064 0.0101
Sinuosity, k = SL/VL (ft/ft) 1.27 1.26 1.26
Mannings bankfull discharge, Qy (cfs) | 380.1 370.2 358.4 397.7 251.9 323.1 396.6
Mannings bkf velocity, uys = Q/A (ft/s) 5.19 491 4.62 4.87 4.96 5.24 5.48
Dg riffle (mm) 30 30 40
Dsq bar (mm) 14 14 20
Do bar (mm) 84 84 94




Elevation (feet)
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RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork

Reach Name: Supply

Sample Name: upstream supply riffle

Survey Date: 1270872011

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 1 0.96 0.96
0.50 - 1.0 0 0.00 0.96
1.0 - 2.0 0 0.00 0.96
2.0 - 4.0 0 0.00 0.96
4.0 - 5.7 1 0.96 1.92
5.7 - 8.0 1 0.96 2.88
8.0 - 11.3 5 4.81 7.69
11.3 - 16.0 11 10.58 18.27
16.0 - 22.6 17 16.35 34.62
22.6 - 32.0 24 23.08 57.69
32 - 45 20 19.23 76.92
45 - 64 15 14.42 91.35
64 - 90 7 6.73 98.08
90 - 128 1 0.96 99.04
128 - 180 0 0.00 99.04
180 - 256 0 0.00 99.04
256 - 362 0 0.00 99.04
362 - 512 0 0.00 99.04
512 - 1024 0 0.00 99.04
1024 - 2048 0 0.00 99.04
Bedrock 1 0.96 100.00
D16 (mm) 14.99

D35 (mm) 22.75

D50 (mm) 28.87

D84 (mm) 54.32

D95 (mm) 78.1

D100 (mm) Bedrock

Silt/Clay (%) 0

Sand (%) 0.96

Gravel (%) 90.39

Cobble (%) 7.69

Boulder (%) 0

Bedrock (%) 0.96

Total Particles = 104.



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Supply
Sample Name: lateral bar ds of us riffle
Survey Date: 1270872011
SIEVE (mm) NET WT
31.5 1259.8
16 997

8 434.5
4 220.9
2 148.7
PAN 1076.9
D16 (mm) 0

D35 (mm) 11.13
D50 (mm) 22.66
D84 (mm) 43.3
D95 (mm) 49.28
D100 (mm) 52
Silt/Clay (%) 0

Sand (%) 23.31
Gravel (%) 76.69
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

Total Weight = 4619.2000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 52 244 .5

Particle 2: 50 236.9



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork

Reach Name: Supply

Sample Name: downstream supply riffle

Survey Date: 1270872011

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 1 0.96 0.96
0.50 - 1.0 0 0.00 0.96
1.0 - 2.0 0 0.00 0.96
2.0 - 4.0 0 0.00 0.96
4.0 - 5.7 0 0.00 0.96
5.7 - 8.0 2 1.92 2.88
8.0 - 11.3 3 2.88 5.77
11.3 - 16.0 13 12.50 18.27
16.0 - 22.6 9 8.65 26.92
22.6 - 32.0 19 18.27 45.19
32 - 45 15 14.42 59.62
45 - 64 18 17.31 76.92
64 - 90 16 15.38 92.31
90 - 128 2 1.92 94.23
128 - 180 2.88 97.12
180 - 256 2 1.92 99.04
256 - 362 1 0.96 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 15.15

D35 (mm) 26.76

D50 (mm) 36.33

D84 (mm) 75.96

D95 (mm) 141.85

D100 (mm) 361.99

Silt/Clay (%) 0

Sand (%) 0.96

Gravel (%) 75.96

Cobble (%) 22.12

Boulder (%) 0.96

Bedrock (%) 0

Total Particles = 104.



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Supply
Sample Name: point bar ds of ds riffle
Survey Date: 1270872011
SIEVE (mm) NET WT
31.5 1413.2
16 1009

8 704.5
4 500.7
2 306.2
PAN 0

D16 (mm) 7.32
D35 (mm) 17.04
D50 (mm) 27 .44
D84 (mm) 61.14
D95 (mm) 72.73
D100 (mm) 78
Silt/Clay (%) 0

Sand (%) 0
Gravel (%) 90.37
Cobble (%) 9.63
Boulder (%) 0
Bedrock (%) 0

Total Weight = 4511.6000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 78 416

Particle 2: 50 162
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RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork

Reach Name: Reach 1

Sample Name: Zig-zag riffle pavement for MF subpave 1
Survey Date: 0270872011

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 3 2.91 2.91
0.50 - 1.0 1 0.97 3.88
1.0 - 2.0 0 0.00 3.88
2.0 - 4.0 0 0.00 3.88
4.0 - 5.7 3 2.91 6.80
5.7 - 8.0 3 2.91 9.71
8.0 - 11.3 7 6.80 16.50
11.3 - 16.0 5 4.85 21.36
16.0 - 22.6 16 15.53 36.89
22.6 - 32.0 21 20.39 57.28
32 - 45 15 14 .56 71.84
45 - 64 11 10.68 82.52
64 - 90 13 12.62 95.15
90 - 128 5 4.85 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 11.06

D35 (mm) 21.8

D50 (mm) 28.64

D84 (mm) 67.05

D95 (mm) 89.69

D100 (mm) 128

Silt/Clay (%) 0

Sand (%) 3.88

Gravel (%) 78.64

Cobble (%) 17.48

Boulder (%) 0

Bedrock (%) 0

Total Particles = 103.



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Reach 1
Sample Name: Bar sample D/S XS-M1.1
Survey Date: 04/20/2011
SIEVE (mm) NET WT
31.5 38

16 1322.4
8 967.4
4 482.8
2 222.7
PAN 767.8
D16 (mm) 0

D35 (mm) 7.15
D50 (mm) 12.02
D84 (mm) 25.97
D95 (mm) 31.02
D100 (mm) 55
Silt/Clay (%) 0

Sand (%) 19.6
Gravel (%) 80.4
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

Total Weight = 3918.0000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 55 57.7

Particle 2: 53 59.2



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Reach 1
Sample Name: Subpavement 1
Survey Date: 0270872011
SIEVE (mm) NET WT
31.5 143.6
16 812.6
8 506.9
4 166.3
2 85.5
PAN 366.6
D16 (mm) 4.61
D35 (mm) 14.73
D50 (mm) 23

D84 (mm) 81.25
D95 (mm) 109.95
D100 (mm) 123
Silt/Clay (%) 0

Sand (%) 12.28
Gravel (%) 70.9
Cobble (%) 16.82
Boulder (%) 0
Bedrock (%) 0

Total Weight = 2984.4000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 123 673.8

Particle 2: 110 229.1



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork

Reach Name: Reach 2

Sample Name: Zig-zag riffle pavement for MF subpave 2
Survey Date: 0270872011

Size (mm) TOT # ITEM % CUM %
0 - 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125 - 0.25 0 0.00 0.00
0.25 - 0.50 0 0.00 0.00
0.50 - 1.0 0 0.00 0.00
1.0 - 2.0 1 1.00 1.00
2.0 - 4.0 0 0.00 1.00
4.0 - 5.7 0 0.00 1.00
5.7 - 8.0 1 1.00 2.00
8.0 - 11.3 5 5.00 7.00
11.3 - 16.0 8 8.00 15.00
16.0 - 22.6 19 19.00 34.00
22.6 - 32.0 21 21.00 55.00
32 - 45 34 34.00 89.00
45 - 64 10 10.00 99.00
64 - 90 1 1.00 100.00
90 - 128 0 0.00 100.00
128 - 180 0 0.00 100.00
180 - 256 0 0.00 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 16.35

D35 (mm) 23.05

D50 (mm) 29.76

D84 (mm) 43.09

D95 (mm) 56.4

D100 (mm) 90

Silt/Clay (%) 0

Sand (%) 1

Gravel (%) 98

Cobble (%) 1

Boulder (%) 0

Bedrock (%) 0

Total Particles = 100.



RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Reach 2
Sample Name: Subpavement 2
Survey Date: 0270872011
SIEVE (mm) NET WT
31.5 470.7
16 775.3
8 496.4
4 298.1
2 148.4
PAN 845.2
D16 (mm) 0

D35 (mm) 6.51
D50 (mm) 14_.37
D84 (mm) 49.02
D95 (mm) 73.07
D100 (mm) 84
Silt/Clay (%) 0

Sand (%) 25.05
Gravel (%) 68.29
Cobble (%) 6.66
Boulder (%) 0
Bedrock (%) 0

Total Weight = 3373.6000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 84 214.1

Particle 2: 52 125.4



Existing and Design Morphology Parameters

Existing Stream

Design Stream

Parameter

Min Median Max Design Values
Stream name Silage Trib U/S (10+00-34+80) Silage Trib R1
Stream type G4/B4 B4
Drainage area, DA (sq mi) 0.07 0.07
Mean riffle depth, dy (ft) 0.8 1.0 1.2 0.6
Riffle width, W (ft) 6.7 6.8 6.9 8.8
Width-to-depth ratio, [W /Ayl 5.7 6.6 8.0 15.1
Riffle cross-section area, Ay (sq ft) 5.6 7.0 8.4 5.1
Max riffle depth, dyp (ft) 1.2 1.4 1.7 0.8
Max riffle depth ratio, [dmpxi/dpkil 1.4 1.4 1.4 1.4
Pool width, Wy, (ft) 7.6 7.9 8.1 124
Pool width ratio, [W pysp/W il 1.1 1.2 1.2 1.4
Pool cross-section area, Ay, (Sq ft) 6.8 7.4 8.0 11.2
Pool area ratio, [Anp/Anki] 1.2 1.1 1.0 2.2
Max pool depth, dmpp (ft) 1.2 1.5 1.7 1.4
Max pool depth ratio, [Ompp/dpkf] 1.4 1.4 1.4 2.4
Low bank height, LBH (ft) 1.4 1.7 1.9 0.8
Low bank height ratio, [LBH/dp] 1.0 1.1 1.6 1.0
Width flood-prone area, Wiy, (ft) 11 135 16 19
Entrenchment ratio, ER [Wp/W ] 1.6 2.0 2.3 2.2
Valley length, VL (ft) 2233 2233
Stream length, SL (ft) 2480 2480
Valley Elevation Change, VE (ft) 82.7 82.7
Stream Elevation Change, SE (ft) 88.5 88.5
Valley slope, VS (ft/ft) 0.0370 0.0370
Average water surface slope, S (ft/ft) 0.0357 0.0357
Sinuosity, k = SL/VL (ft/ft) 1.11 1.11
Mannings bankfull discharge, Qyy (cfs) 30.2 42.1 55.1 23.0
Mannings bkf velocity, up = Q/A (ft/s) 5.39 6.02 6.56 4.50
Dsg bar (mm) 4 4
D1go bar (mm) 63 63




Existing and Design Morphology Parameters

Parameter Existing Stream Design Stream
Min Median Max Design Values
Stream name Silage Trib R2 (34+80-43+48) Silage Trib R2
Stream type E4 E4
Drainage area, DA (sq mi) 0.24 0.24
Mean riffle depth, dy (ft) 1.7 1.0
Riffle width, Wy (ft) 18.2 125
Width-to-depth ratio, [W p/dpil 10.5 11.9
Riffle cross-section area, Ay (sq ft) 31.6 13.1
Max riffle depth, dyp (ft) 2.3 15
Max riffle depth ratio, [dmpi/okil 1.3 1.4
Pool width, Wy, (ft) 28.6 20.0
Pool width ratio, [W /Wil 1.6 1.6
Pool cross-section area, Ay, (Sq ft) 44.5 31.2
Pool area ratio, [Apksp/Ankil 1.4 2.4
Max pool depth, dmpp (ft) 3.5 2.5
Max pool depth ratio, [dmpkip/doki] 2.0 2.4
Low bank height, LBH (ft) 3.1 1.5
Low bank height ratio, [LBH/d ] 1.4 1.0
Width flood-prone area, Wy, (ft) 100.0 28
Entrenchment ratio, ER [Wpa/W ] 55 2.2
Valley length, VL (ft) 722 722
Stream length, SL (ft) 868 868
Valley Elevation Change, VE (ft) 15.3 15.3
Stream Elevation Change, SE (ft) 14.78 14.78
Valley slope, VS (ft/ft) 0.0212 0.0212
Average water surface slope, S (ft/ft) 0.0170 0.0170
Sinuosity, k = SL/VL (ft/ft) 1.20 1.20
Mannings bankfull discharge, Qyy (cfs) 1975 59.2
Mannings bkf velocity, up = Q/A (ft/s) 6.25 452
Dsg bar (mm) 23 23
D1go bar (mm) 105 105
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RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Silage Trib
Sample Name: Silage Trib - bar sample NR pool xsl1.2
Survey Date: 04/19/2011
SIEVE (mm) NET WT
31.5 52.7
16 582.8
8 889.2
4 526.1
2 383.2
PAN 1872.6
D16 (mm) 0

D35 (mm) 0

D50 (mm) 3.81
D84 (mm) 17.55
D95 (mm) 30.54
D100 (mm) 63
Silt/Clay (%) 0

Sand (%) 42.18
Gravel (%) 57.82
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

Total Weight = 4439.8000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 63 75

Particle 2: 56 58.2



River Name:
Reach Name:
Sample Name:

RIVERMORPH PARTICLE SUMMARY

Moores Fork
Silage Trib
Silage Trib Bar D/S XS1.6

Survey Date: 04/19/2011
SIEVE (mm) NET WT
31.5 1517.6
16 1329.4
8 643.8
4 264.8
2 155.9
PAN 1132.2
D16 (mm) 0

D35 (mm) 12.72
D50 (mm) 22.58
D84 (mm) 72.47
D95 (mm) 94.83
D100 (mm) 105
Silt/Clay (%) 0

Sand (%) 20.5
Gravel (%) 64.63
Cobble (%) 14 .86
Boulder (%) 0
Bedrock (%) 0

Total Weight = 5522.4000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 105 286.7

Particle 2: 87 192



Existing, Design and Reference Morphology Parameters

Existing Stream Design Stream Reference Stream

Parameter

Min Median Max Min Median Max Min Median Max
Stream name Barn Trib Barn Trib Barn Trib Preservation Rch
Stream type G4 E4b B4
Drainage area, DA (sq mi) 0.01 0.01 0.08
Mean riffle depth, dy (ft) 0.6 0.5 0.7
Riffle width, Wy, (ft) 1.6 6.0 7.0
Width-to-depth ratio, [W /] 2.9 11.3 10.6
Riffle cross-section area, Ay (sq ft) 0.9 3.2 4.6
Max riffle depth, dyps (ft) 0.8 0.8 1.1
Max riffle depth ratio, [Oypid Dokl 14 15 1.6
Mean pool depth, dyg, (ft) 0.6 0.76
Mean pool depth ratio, [dyysp/dpki] 1.2 1.2
Pool width, Wy, (ft) 9.0 6.37
Pool width ratio, [Wiyso/W ] 15 0.9
Pool cross-section area, Ay, (S ft) 5.5 4.85
Pool area ratio, [Apys/Auki] 1.7 11
Max pool depth, dyyp (t) 1.0 1.15
Max pool depth ratio, [dyoxp/dpki] 1.9 1.7
Low bank height, LBH (ft) 6.17 0.8 1.66
Low bank height ratio, [LBH/d 7.6 1.0 1.6
Width flood-prone area, W, (ft) 4 19 9.9
Entrenchment ratio, ER [Wyo/W 2.5 3.2 1.4
Valley length, VL (ft) 622 622 622
Stream length, SL (ft) 250 250 84
Valley Elevation Change, VE (ft) 20 20 20
Stream Elevation Change, SE (ft) 5.14 5.14 1.77
Valley slope, VS (ft/ft) 0.0322 0.0322 0.0322
Average water surface slope, S (ft/ft) 0.0206 0.0206 0.0211
Sinuosity, k = VS/S 1.56 1.56 1.53
Mannings bankfull discharge, Qy; (cfs) 25 10.6 17.7
Mannings bkf velocity, uy; = Q/A (ft/s) 2.70 3.31 3.84
Dsq bar (mm) sampling not feasible 46
Do bar (mm) 66
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RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Barn Trib
Sample Name: bar sample ref reach
Survey Date: 01/16/2012
SIEVE (mm) NET WT
45 192

16 92.5

8 233.6
4 193.9
2 91.4
PAN 255.8
D16 (mm) 0

D35 (mm) 6.12
D50 (mm) 11.48
D84 (mm) 55.16
D95 (mm) 61.93
D100 (mm) 65
Silt/Clay (%) 0

Sand (%) 19.9
Gravel (%) 78.73
Cobble (%) 1.37
Boulder (%) 0
Bedrock (%) 0

Total Weight = 1285.2000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 65 192

Particle 2: 24 34



Existing, Design and Reference Morphology Parameters

Parameter

Existing Stream

Design Stream

Reference Stream

Min Median Max

Min

Median Max

Min Median Max

Stream name Corn Trib Corn Trib Corn Trib Preservation Rch
Stream type G4 B4 E4b
Drainage area, DA (sq mi) 0.05 0.05 0.05
Mean riffle depth, dy (ft) 0.5 0.4 0.4
Riffle width, Wy, (ft) 4.6 6.6 4.1
Width-to-depth ratio, [W /il 8.9 15.1 11.2
Riffle cross-section area, Ay (sq ft) 2.4 2.9 15
Max riffle depth, dps (ft) 0.7 0.6 0.5
Max riffle depth ratio, [dypkdAokil 1.4 14 1.3
Mean pool depth, dyy, (ft) 0.7 0.7

Mean pool depth ratio, [dyysp/dpid] 15

Pool cross-section area, Ay, (Sq ft) 1.8 6.0

Pool area ratio, [Apysp/Apii] 2.1

Max pool depth, dpp, (ft) 0.8 1.0

Max pool depth ratio, [dypkp/dpid] 2.3

Low bank height, LBH (ft) 2.82 0.6 0.82
Low bank height ratio, [LBH/d i 3.8 1.0 1.7
Width flood-prone area, Wy, (ft) 7.8 20 13.7
Entrenchment ratio, ER [Wyo/W 1.7 3.0 3.3
Valley length, VL (ft) 84 84

Stream length, SL (ft) 97 97 28
Valley Elevation Change, VE (ft) 3.3 3.3

Stream Elevation Change, SE (ft) 55 55 0.68
Valley slope, VS (ft/ft) 0.0393 0.0393

Average water surface slope, S (ft/ft) 0.0567 0.0567 0.0243
Sinuosity 1.15 1.15

Mannings bankfull discharge, Qs (cfs) 12.0 135 4.0
Mannings bkf velocity, uy; = Q/A (ft/s) 5.01 4.70 2.67
Dsq bar (mm) sampling not feasible 46
D;qo bar (mm) 66
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RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Corn Trib
Sample Name: bar sample us farm road
Survey Date: 01/20/2012
SIEVE (mm) NET WT
63 182.4
45 893.2
31.5 48

16 729

8 307

4 173.9
2 110.9
PAN 311.9
D16 (mm) 7.01
D35 (mm) 22.54
D50 (mm) 46

D84 (mm) 62.62
D95 (mm) 62.2
D100 (mm) 66
Silt/Clay (%) 0

Sand (%) 9.01
Gravel (%) 90.99
Cobble (%) 0
Boulder (%) 0
Bedrock (%) 0

Total Weight = 3460.2000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 62 521.5

Particle 2: 66 182.4
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RIVERMORPH PARTICLE SUMMARY

River Name: Moores Fork
Reach Name: Cow Trib 2
Sample Name: Bar sample D/S riffle XS-Cow Tribl.1
Survey Date: 04/19/2011
SIEVE (mm) NET WT
16 296

8 391.3
4 281.1
2 206.2
PAN 886.8
D16 (mm) 0

D35 (mm) 0

D50 (mm) 4.54
D84 (mm) 33.34
D95 (mm) 65.42
D100 (mm) 80
Silt/Clay (%) 0

Sand (%) 39.21
Gravel (%) 57.75
Cobble (%) 3.04
Boulder (%) 0
Bedrock (%) 0

Total Weight = 2261.7000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 80 154.5

Particle 2: 55 45.8



Existing , Design and Reference Morphology Parameters

Existing Stream

Design Stream

Reference Stream

Parameter

Min | Median | Max Min Median Max Min Median Max
Stream name Pond Trib Pond Trib Barn Trib Preservation Rch
Stream type C4b (trampled) C4b E4b
Drainage area, DA (sq mi) 0.04 0.04 0.08
Mean riffle depth, dy (ft) 15 0.7 0.7
Riffle width, Wy, (ft) 16.3 8.0 7.0
Width-to-depth ratio, [W /il 10.9 11.6 10.6
Riffle cross-section area, Ay (sq ft) 24.4 55 4.6
Max riffle depth, dpps (ft) 2.6 1.0 1.1
Max riffle depth ratio, [Oypid Dokl 1.8 15 1.6
Mean pool depth, dyg, (ft) 0.9 0.76
Mean pool depth ratio, [dyysp/dpki] 14 1.2
Pool width, Wi, (ft) 12.0 6.37
Pool width ratio, [Wiyso/W il 15 0.9
Pool cross-section area, Ay, (S ft) 11.3 4.85
Pool area ratio, [Apys/Auki] 2.1 11
Max pool depth, dyyp (t) 15 1.15
Max pool depth ratio, [dyoxp/dpki] 2.2 1.7
Low bank height, LBH (ft) 2.95 1.0 1.66
Low bank height ratio, [LBH/d 11 1.0 1.6
Width flood-prone area, W, (ft) 50 25 9.9
Entrenchment ratio, ER [Wyo/W 3.1 3.1 1.4
Valley length, VL (ft) 187 187 622
Stream length, SL (ft) 194 243 84
Valley Elevation Change, VE (ft) 7 7 20
Stream Elevation Change, SE (ft) 5.63 55 1.77
Valley slope, VS (ft/ft) 0.0374 0.0374 0.0322
Average water surface slope, S (ft/ft) 0.0290 0.0226 0.0211
Sinuosity, k = VS/S 1.29 1.65 1.53
Mannings bankfull discharge, Qy; (cfs) 181.4 21.6 16.8
Mannings bkf velocity, uy: = Q/A (ft/s) 7.43 3.93 3.65

Dsq bar (mm)

sampling not feasible

Do bar (mm)




Elevation (ft)

Pond xs1 extracted from TIN
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Elevation (ft)

Pond xs2 extracted from TIN
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Hand Auger Boring Summary
Moores Fork Mitigation

HA-1 left floodplain Moores Fork
0-0.3' Topsoil

0.3'-4.0' Tan silty sand, moist to wet
4.0'-4.7' Graysilty sand, gw at 4.05'

4.7' Refusal on gravel

N: 1008973.98

E: 1493995.67

Z: 1147.229

HA-2 left floodplain Moores Fork
0-0.4' Topsoil

0.4'-2.0' Tan and gray clayey sand, moist
2.0'-3.9" Mottled gray and tan sandy clay, wood debris and gw at 2.5'
3.9' Refusal on gravel

N: 1008815.35

E: 1493810.43

Z: 1148.637

HA-3 left floodplain Moores Fork
0-0.3' Topsoil

0.4'-2.2'" Red-brown silty sand, moist

2.2'-3.0' Red-brown and gray silt sandy, moist

3.0'-3.7" Red-brown and gray coarse sand and gravel, wet
3.7' Refusal on gravel

N: 1008678.56

E: 1493574.92

Z: 1152.159

HA-4 right floodplain Moores Fork near 59+00
0-3.5' Brown to tan, silty fine sand, moist
3.5'-4.4" Tan and light gray silty fine sand, wet
4.4' Refusal on gravel or rock

Max depth at adjacent channel ~ 6.8’

HA-5 right floodplain Moores Fork near 60+80
0-0.1' topsoil

0.1'-3.8'  Brown to tan, silty fine sand, moist
3.8'-5.0' Tan and light gray silty fine sand, moist

5.0' HA terminated
HA-6 right floodplain Moores Fork near 61+50
0-2.6' Tan, silty fine sand/sandy silt, moist

2.6'-3.7" Tan and light gray silty fine sand/sandy silt, moist
3.7'-4.1'" Gray sandy medium gravel, rounded, wet

4.1 Refusal on gravel

Max depth at adjacent channel ~ 6.5'
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Mill Creek XS1 (riffle)
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Elevation (ft)

Mill Creek XS2 (pool)
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Elevation (ft)

Mill Creek XS3 (riffle)
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Elevation (ft)

Mill Creek XS4 (pool)
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RIVERMORPH PARTICLE SUMMARY

River Name: Mill Creek

Reach Name: Reach 1

Sample Name: subpavement - riffle 1
Survey Date: 04/19/2011

SIEVE (mm) NET WT
315 1581

16 1714.4

8 839.1

4 424.7

2 331.6
PAN 1120.2
D16 (mm) 0
D35 (mm) 11.37
D50 (mm) 20.25
D84 (mm) 61.19
D95 (mm) 83.75
D100 (mm) 94
Silt/Clay (%) 0
Sand (%) 17.58
Gravel (%) 71.7
Cobble (%) 10.72
Boulder (%) 0
Bedrock (%) 0

Total Weight = 6372.1000.

Largest Surface Particles:
Size(mm) Weight

Particle 1: 94 220.1

Particle 2: 80 141

file:///W|/Projects/Hogan%20Creek/Assessment/Geomorphic%20Summary%20Data/mill%20creek%20bar.txt[10/4/2011 2:47:57 PM]



RIVERMORPH PARTICLE SUMMARY

River Name: Mill Creek

Reach Name: Reach 1

Sample Name: Zigzag riffle at bar sample 1
Survey Date: 04/19/2011

Size (mm) TOT# ITEM % CUM %
0- 0.062 0 0.00 0.00
0.062 - 0.125 0 0.00 0.00
0.125- 0.25 6 545 545
0.25- 0.50 1 091 6.36
0.50-1.0 0 0.00 6.36
1.0-20 1 091 727
20-40 0 000 727
40-57 0 000 727
57-8.0 3 273 10.00
80-113 3 273 1273
11.3- 16.0 6 545 18.18
16.0- 22.6 11 10.00 28.18
22.6-32.0 16 1455 42.73
32-45 13 11.82 54.55
45 - 64 16 1455 69.09
64 - 90 17 1545 84.55
90- 128 11 10.00 94.55
128 - 180 5 455 99.09
180 - 256 1 091 100.00
256 - 362 0 0.00 100.00
362 - 512 0 0.00 100.00
512 - 1024 0 0.00 100.00
1024 - 2048 0 0.00 100.00
Bedrock 0 0.00 100.00
D16 (mm) 14.12

D35 (mm) 27.01

D50 (mm) 40

D84 (mm) 89.08

D95 (mm) 133.15

D100 (mm) 255.99

Silt/Clay (%) 0

Sand (%) 7.27

Gravel (%) 61.82

Cobble (%) 30.91

Boulder (%) 0

Bedrock (%) 0

Total Particles = 110.

file:///\W|/Projects/Hogan%20Creek/A ssessment/ Geomorphi c%20Summary%20D ata/ mil %20creek%620zi gzag. txt[ 10/4/2011 2:47:57 PM]
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Moores Fork 1012 Plan: design 10/24/2012
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Elevation (ft)

Moores Fork 1012

Plan: existing 10/24/2012
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Elevation (ft)
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Moores Fork 1012 Plan: existing 10/24/2012
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SECTION DESIGN AND SEDIMENT TRANSPORT



Boundary Shear (psf)
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Andrews (1984) and Andrews and Nankervis (1995)

tci* = 0.0834(di/d'50)-0.872
tci* = 0.0384(di/d'50)-0.887

di = d50 of riffle pavement (from zigzag), mm
d'50 = d50 of sub-pavement (bar sample), mm

d = tci*((rsand-rh20)/rh20)*Di)/s

applies if di/d'50 ranges from 3 to 7
if di/d'50is 1.3 to 3.0

d = mean bankfull depth of water (ft) needed to move largest particle

rsand = 2.65 g/cc  specific gravity of sand

rh20 = 1.00 g/cc  specific gravity of water

Di= largest particle found in bar or subpavement sample (ft)
s= average (bankfull) water surface slope

MOORES FORK REACHES 1 AND 2

For supply reach samples loc. 1 (bar)

di 29 mm
d's0 23 mm
di/d's0 1.26087
tci* = 0.031263
Di 52 mm = 0.17 ft
s 0.0113 ft/ft
d= 0.78 ft
For supply reach samples loc. 2 (bar)
di 36 mm
d's0 27 mm
di/d's0 1.333333
tci* = 0.029752
Di 78 mm = 0.26 ft
s 0.0113 ft/ft
d= 1.11 ft
from stage report in RM w/ dys = d, q¢ ~ 101 cfs

For sample near 30+00 (bar)

di 29 mm

d'so 12 mm

di/d's0 2.416667

tci* = 0.017556

Di 55 mm = 0.18 ft
s 0.0064 ft/ft

d= 0.82 ft

For sample near 30+00 (subpavement)

di 29 mm

d's0 23 mm

di/d's0 1.26087

tci* = 0.031263

Di 123 mm = 0.40 ft
s 0.0064 ft/ft

d= 3.25 ft

from stage report in RM w/ dys = d, g ~ 732 cfs

us xs

xsl.1



Bathurst et al (1987)

Ocpso = (0-1590'5D501'5)/(31'12) Din ft
0ei = Aepso(Dyf Dso)b
b = 1.5(Dga/Dye)™
MOORES FORK REACHES 1 AND 2
Moores 1 Pebble Count
Dy = 0.029 m 0.09512 ft
Dgy = 0.067 m 0.21976 ft
Dig = 0.011 m 0.03608 ft
s= 0.0064
Uepso = 7.153283 cfs
= 0.246269
Q¢ = 8.791593 cfs/ft
Active
Channel
Section Width (ft) g (cfs) =
M1.1 21.63 190
M1.3 21 185
Moores Supply Pebble Count 1 Moores Supply Pebble Count 2
Dso = 0.029 m 0.09512 ft Dso = 0.036 m 0.11808 ft
Dgaq = 0.054 m 0.17712 ft Dgs = 0.076 m 0.24928 ft
Dyg = 0.015 m 0.0492 ft Dyg = 0.015 m 0.0492 ft
s= 0.0113 s= 0.0113
Ocpso = 3.784244 cfs Ocpso = 5.234026 cfs
= 0.416667 = 0.296053
Qi = 4903174 cfslft Qi = 6.529925 cfs/ft
Active Active
Channel Channel
Section Width (ft) g (cfs) = Section Width (ft) g (cfs) =
us xs 17.3 152 ds xs 17.2 151



Check discharge for initiation of Phase 2 transport using Bathurst (2007) equations:

Ocp = 0.0513 g%° D, ° 512 units of cms; D (m) of the surface material from pebble count

Ocp = 0.0133 g%° Dy, 512 g= 9.81 m/s*

MOORES FORK REACHES 1 AND 2

From Moores Supply Reach loc. 1:

D50 = 0029 m
D84 = 0054 m
= 0.0113
Bottom Width (active channel) = 17.3 ft
qc2, Dgo = 0.172 m°/s/m 0.052 cms/ft = 1.852 cfs/ft 32 cfs
qc2, Dgy = 0.130 m°/s/m 0.040 cms/ft = 1.396 cfs/ft 24 cfs

From Moores Supply Reach loc. 2:

Dgo = 0.036 m
Dgs = 0.076 m
= 0.0113
Bottom Width (active channel) = 17.2 ft
qc2, Dsp =  0.238073736 m°/s/m 0.0725835 cms/ft=  2.561292 cfs/ft 44 cfs
qc2, Dg, = 0.216580847 m°/s/m 0.0660307 cms/ft = 2.330063 cfs/ft 40 cfs

From Moores M1.1

Dso = 0.029 m
Dgs = 0.067 m
= 0.00640
Bottom Width (active channel) = 21.63 ft
gc2, Do =  0.340512373 m°/s/m 0.1038147 cmsl/ft = 3.663368 cfs/ft 79 cfs
qc2, Dg, =  0.360742226 m°/s/m 0.1099824 cmsl/ft = 3.881009 cfs/ft 84 cfs

From Moores M1.3

D50 = 0.029 m
Dg4 = 0.067 m
S= 0.00640
Bottom Width (active channel) = 21 ft
gc2, Do =  0.340512373 m°/s/m 0.1038147 cms/ft = 3.663368 cfs/ft 77 cfs

qc2, Dg, =  0.360742226 m°/s/m 0.1099824 cmsl/ft = 3.881009 cfs/ft 82 cfs



Andrews (1984) and Andrews and Nankervis (1995)

tci* = 0.0834(di/d'50)-0.872 applies if di/d'50 ranges from 3 to 7
tci* = 0.0384(di/d'50)-0.887 if di/d'50is 1.3 to 3.0

di = d50 of riffle pavement (from zigzag), mm
d'50 = d50 of sub-pavement (bar sample), mm

MOORES FORK REACH 3

d = tci*((rsand-rh20)/rh20)*Di)/s

d = mean bankfull depth of water (ft) needed to move largest particle
rsand = 2.65 g/cc  specific gravity of sand

rh20 = 1.00 g/cc specific gravity of water
Di= largest particle found in bar or subpavement sample (ft)
s = average (bankfull) water surface slope

For sample location near 48+00

di 29.8 mm
d'50 14.4 mm
di/d'50 2.069444
tci* = 0.020145
Di 84 mm = 0.275591 ft
s 0.0064 ft/ft
d= 1.431322 ft
from stage report in RM w/ dy,; = d, g, ~ 56 cfs xs 1.6

56 xs1.10



Bathurst et al (1987)

Qcpso = (0.15g0'5D501-5)/(Sl.12)

0ei = Aepso(Dyf Dso)b
b = 1.5(Dga/D1s)™

Dinft

MOORES FORK REACH 3

Moores Pebble Count near 48+00

Dso = 0.03m
Dgs = 0.043 m
D6 = 0.016 m
S= 0.0064
Oepso = 7.526452 cfs

= 0.55814
Oci = 9.201398 cfs/ft

Active
Channel

Section Width (ft) g (cfs) =
M1.6 20.1 185
M1.10 18.5 170

Sample near 48+00

Dso = 0.029 m

Dg4 = 0.054 m

D6 = 0.015m

s= 0.0113

Oepso = 3.784244 cfs

= 0.416667

Qei = 4903174 cfslft
Active
Channel

Section Width (ft) g (cfs) =

us xs 17.3 159

0.0984 ft
0.14104 ft
0.05248 ft

0.09512 ft
0.17712 ft
0.0492 ft

Moores Supply Pebble Count 2

Dso = 0.036 m
Dg4 = 0.076 m
D6 = 0.015 m
s= 0.0113
Ocpso = 5.234026 cfs

= 0.296053
Qi = 6.529925 cfs/ft

Active
Channel

Section ~ Width (ft) gy (cfs) =
ds xs 17.2 158

0.11808 ft
0.24928 ft
0.0492 ft



Silage Trib - Stage vs. Shear
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SILAGE TRIBUTARY - REACH 1

Area Calculation

point x coord 'y coor
Right Bank Slope, x:1 3 LTER 0
Left Bank Slope, x:1 3 LTOETER 0
Max Depth (ft) 0.8 LTOB 0
Bottom Width (ft) 4 LTOE 2.4
Area 512 TW 4.4
Bankfull Width (ft) 8.8 RTOE 6.4
Bankfull Depth (ft) 0.581818 RTOB 8.8
W/D ratio 15.125 RTOETER 8.8
Ave Width (ft) = RTER 8.8
Discharge Calculation overall reach
Q=1.49/nR2/3s1/2 A
WP (ft) 9.059644
R (ft) 0.565144
design slope 0.035
Channel n 0.04
Q (cfs) 24.34314
W (power) 6.041526
gRs = 1.234274 psf
largest particle from Shields ~ 180 mm
7 inches
pool

Right Bank Slope, x:1
Left Bank Slope, x:1
Max Depth (ft)
Bottom Width (ft)
Area

Bankfull Width (ft)
pt bar tob o/s
outside bank tob o/s

3
3 width ratio =
14 depth ratio =
4 area ratio =
11.48 14
12.4 10
6.2
6.2

d
100
100
100

99.2

99.2

99.2
100
100
100

X (m)

0

0

0
0.731707
1.341463
1.95122
2.682927
2.682927
2.682927

y (m)
30.4878
30.4878
30.4878
30.2439
30.2439
30.2439
30.4878
30.4878
30.4878

Rosgen Data

1.409091
2.40625
2.242188

Regional Curve Estimate Silage Trib Rch 1

DA (sq. mi.)
NC Mountains (area)
NC Mountains (discharge)

NC rural Piedmont (area)
NC rural Piedmont (discharge)

USGS 2 year discharge
NC Hydro Area 1

SW Appalachian (area)
SW Appalachian (discharge)

bar sample 1

dd4 = 18 mm
d100 = 63 mm
d50 = 4 mm

0.07
3.651426
13.79533

3.621011

13.55095

28.95127

5.194893
21.11035



SILAGE TRIBUTARY - REACH 2

Area Calculation

Right Bank Slope, x:1
Left Bank Slope, x:1
Max Depth (ft)
Bottom Width (ft)
Area

Bankfull Width (ft)
Bankfull Depth (ft)
W/D ratio

Ave Width (ft) =

Discharge Calculation overall reach

Q=1.49/nR2/3s1/2A

WP (ft)

R (ft)

design slope
Channel n
Q (cfs)

W (power)

gRs =

largest particle from Shields ~

on-line pool

Right Bank Slope, x:1
Left Bank Slope, x:1
Max Depth (ft)
Bottom Width (ft)
Area

Bankfull Width (ft)
pt bar tob o/s
outside bank tob o/s

point xcoord ycoord x(m)
2.5 LTER 0 100 0
2.5 LTOETER 0 100 0
1.5 LTOB 0 100 0
5 LTOE 3.75 98.5 1.143293
13.125 TW 6.25 98.5 1.905488
12.5 RTOE 8.75 98.5 2.667683
1.05 RTOB 12.5 100 3.810976
11.90476 RTOETER 12.5 100 3.810976
RTER 12.5 100 3.810976
13.07775 design tw slope =
1.003613
0.016
0.04
61.99191
4.951418
1.002007 psf
150 mm Rosgen Data
3.5
2.5 width ratio = 1.6
2.5 depth ratio = 2.380952
5 area ratio = 2.380952
31.25 14
20 10
11.25
8.75

y (m)
30.4878
30.4878
30.4878

30.03049
30.03049
30.03049
30.4878
30.4878
30.4878

Regional Curve Estimate silage trib reach 2

DA (sg. mi.)
NC Mountains (area)
NC Mountains (discharge)

NC rural Piedmont (area)
NC rural Piedmont (discharge)

USGS 2 year discharge

NC Hydro Area 1

SW Appalachian (area)
SW Appalachian (discharge)

0.016
bar sample 2
d84 = 72 mm
d100 = 105 mm
d50 = 23 mm

0.24
8.291025
34.49669

8.221966

32.2898

63.32532

12.09821
52.15588



SILAGE TRIBUTARY - REACH 1

Rock Sizing Formulae

Corps (1994) for

D30 — 1'9550.555q.67/g.33

q = Que/b

Qbkf = 24 cfs

b= 4 ft

q= 6 cfs/ft

flow

concentration

factor 1.25

g= 32.2 ft/s’
= 0.035

D30 = 0372 ft

4.466 inches Class B - min. = 5 inches
Dgs/Dys <= 2

Robinson et al (1998)

q=0.52D5,"%¥5,™° for S, <0.10

g = highest stable unit discharge angular riprap with t = 2Ds,
try Dgg = 0.67 ft Class B d50 = 8 inches

So= 0.035

q= 37.25484 cfs/ft g= 149 cfs

So, while formulae do not produce same stable discharge, Class B
riprap works for both. Boulder and log steps considerably larger.



Pond Trib - Stage vs. Shear

Stage (feet)
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Barn Trib - Stage vs. Shear

Stage (feet)
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Moores Fork Riparian Tree & Shrub Planting

Common Name

Scientific Name

ZONE 1 - Upper Streambank

Elderberry
Silky Dogwood
Black Willow
Silky Willow

ZONE 2 - Floodplain
Tulip Poplar
Sycamore

Eastern Redbud

Silky Dogwood
Hophornbeam

Pawpaw

American
Beautyberry

Sambucus canadensis
Cornus amomum
Salix nigra

Salix sericea

Liriodendron tulipifera
Platanus occidentalis
Cercis candaensis

Cornus amomum
Ostrya virginiana

Asimina triloba

Callicarpa americana

ZONE 3 - Floodplain & Terrace

White Oak

Swamp Chestnut Oak
Blackgum
Winged Elm

Persimmon
Witch Hazel
Ironwood
Black Haw

Quercus alba

Quercus michauxii

Nyssa sylvatica Marsh.

Ulmus alata

Diosypros virginana
Hamamelis virginiana
Carpinus caroliniana
Viburnum prunifolium

Stratum

Understory
Understory
Midstory

Understory

Canopy
Overstory
Sub-
Canopy
Understory
Sub-
Canopy
Sub-
Canopy
Tall Shrub

Canopy

Canopy
Canopy
Sub-
Canopy
Tall Shrub

Understory
Midstory
Understory

Indicator
Status

FACW-
FACW+
OBL
OBL

FAC
FACW-
FACU

FACW+
FACU-

FAC

FACU-

FACU

FACW+
FAC
FACU+

FAC
FACU
FAC
FACU



Grain Diameter (mm)

Check of in-stream structure particle mobility 10/24/2012
Particle Diam. Particle Diam. Rock Vane/Step
Shear Shield's Curve, Shield's Curve, Constructed | Median Boulder
Reach Discharge | (psf) * | Rosgen data(mm) | Rosgen data (in) | Riffle D50 (in) Size (in)
Moores bankfull 0.72 120 4.7
R 1&2 2xbankfull 1.13 170 6.7
8
Moores bankfull 0.66 110 4.3
R3 2xbankfull 0.96 150 5.9
Silage R1 bankfull 1.22 180 7.1 24
2xbankfull 1.65 220 8.7
N/A
Silage R2 bankfull 0.87 160 6.3
2xbankfull 1.25 180 7.1
8
Pond bankfull 0.85 150 5.9
2xbankfull 0.81 140 5.5
* From stage shear calcs (RAS and RIVERMorph)
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APPENDIX D

FARM MANAGEMENT PLAN

PRELIMINARY PLANS



Conservation Plan Map Date: 2/15/2012

Field Office: DOBSON SERVICE CENTER

: FARM
Customer(s): MAPLE RIDGE S Agency: NRCS

District: SURRY SOIL & WATER CONSERVATION DISTRICT . . .
. Assisted By: Tony Davis
State and County: NC, ALLEGHANY

Approximate Acres: 96.2

Leg

= Animal Trails and Walkways
X~ Fence
Pipeline
@ Stream Crossing
Ao, Water Well N

0 =/ Watering Facility
: 360 0 360 720 1,080 1,440
A L)  — — e — A
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CONSTRUCTION SEQUENCE OF EVENTS

Phase 1: Mobilization and General Site Preparation

e

. Mobilize equipment and materials to the site. Locate limits of disturbance.
. Establish construction entrances/exits and staging areas as shown on the plans. Access to the site

will be via Horton Road and existing farm paths. Existing stream crossings (culverts and bridge) shall be
used during construction. Install additional temporary stream crossings on Moores Fork as needed

to access work areas.

Establish construction haul routes using existing farm paths to the extent feasible. Minimize
disturbance beyond immediate haul routes and grading limits. Stabilize haul route surfaces with

stone and filter fabric as necessary.

Hardwood trees 12 inches dbh and larger that require removal per the plans shall be salvaged for
onsite use as in-stream structures. Attention shall be paid to the specified trunk lengths of log and
root wad structures shown on the plans.

. The stems and root masses of exotic invasive species (multi flora rose, Chinese privet, etc.)

generated during grading operations shall be burned on site or disposed in approved off site
locations.

. Any stockpiled materials not used for backfill within 30 days of excavation shall be stabilized with

temporary seed and straw mulch

Phase 2: Off -Line Channel Construction

1.

Perform sod mat cutting within grading limits and stockpile separate from backfill soil for later use
on stream banks and planting areas. Limit stripping to those areas that will be graded within 3 days
to minimize softening and degradation of subgrade soils under construction traffic.

. When excavating new offline channel, leawe plugs of existing bank material in place atupstream

and downstream ends. Base flow shall be maintained in the existing channel until new channel is
fully stabilized with sod mats, seeding and structures riffles

. Complete in-stream structure installation and bank stabilization on the new channel. Transplant sod

mats. Seed and mat banks where sod mat transplanting is not feasible. Stockpile excavated soils
between new channel and existing channel for later backfilling. Silt fence shall be installed on the
creek side of all stockpiles.

. Working from the top of the existing stream banks, excavate gravel and cobble bar sediment and

stockpile separately for use in constructed riffles and other structures

. Once thenew channel is stabilized, complete tie ins from existing to new channel, taking

precautions to limit introduction of soil to live stream. Diverting water into the new channel shall
proceed according to the following steps
a. Remove plug at downstream end of new off-line channel
b. Setup pump- around operation above upstream tie-in.
c. Grade online stream channel to proper dimensions and profile and tie -in to new offline
channel.
d. Backfill abandoned channel upstream to downstream, using stockpiled soil, compacted in
lifts not to exceed 12inches in thickness. Stabilize with straw mulch, temporary and
permanent seed.

Phase 3: On-Line Channel Construction

1.

Base flow shall be diverted per the plans using a single diversion setup if feasible. Install temporary
sand bag coffer dams upstream and downstream of work area. Install pump, suction and discharge
lines, and divert flow around tie-in area. Install dewatering pump as necessary and discharge
through silt bag.

Perform earthwork, in-stream structure installation, geo-lifts, seeding, mulching and matting per the
plans. Salvage gravel and cobble sediment for use in constructed riffles and other structures.
Permanently dispose of excavated material in approved upland or off- site area. Silt fence shall be
installed on the creek side of all temporary stockpiles.

Temporarily dismantle flow diversion prior to flood event that exceeds capacity of diversion,
ensuring that work areas are fully stabilized.

Once restored channel is fully stabilized, dismantle pumps, discharge lines and coffer dams and
return flow to restored channel.

Phase 4: Demobilization

1.

Upon completion of stream and floodplain grading operations, silt fences shall be removed,
construction entrances/exits shall be removed, and the construction haul routes shall be graded,
seeded and mulched as needed to restore them to their pre-project conditions.

Upon demobilization of equipment and materials, the staging areas shall be restored to their pre
project conditions.

Phase 4a: Planting

1.

Site planting, including live stakes and bare root trees and shrubs shall be completed after grading
and in-stream structure operations are complete and during the dormant season (November to
April).
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STA. 9+89
 BEGIN REACH 1
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16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE: NOV. 2012

SCALE: 1" =80’

POND AND BARN
TRIBS PLAN &
PROFILE
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BARN TRIB. CONTINUES TO MOORES FORK
SEE SHEET P2

24+00
INVASIVE SPECIES REMOVAL
BOTH BANKS
Q
Qs
\ X oS
2 +00 2w - i// 9

SUPPLEMENTAL BUFFER PLANTING
RIGHT BANK TO CONFLUENCE WITH MOORES FORK
SEE SHEET P2

DATE |APP.

REVISIONS

DESCRIPTION
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BANKFULL BENCHES:
THALWEG FOLLOWS EXISTING

ENGINEERING, PC
16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE: NOV. 2012

SCALE:  1"=80

BARN AND
CORN TRIBS.
PLAN
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INVASIVE SPEC
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DATE |APP.

REVISIONS

DESCRIPTION
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PROPOSED THALWEG
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1245

EXISTING GROUND AT [~
I

1240 DESIGN CENTERLINE
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SILAGE TRIB PROFILE 1:80

AN

12+00

~

MATCHLINE RIGHT

-
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|
.
12+50

1245

1235

1230

1225

1220
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1210

12+00

MATCHLINE LEFT /

12+50

EXISTING GROUND AT T
DESIGN CENTERLINE \

13+00 13+50 14+00

PROPOSED THALWEG

14+50

15+00

15+50

16+00

16+50

17+00

17+50

18+00

18+50

19+00

19+50

16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

10+00 TO 19450

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

STA.

DATE: NOV. 2012

SCALE: 1" =80’

SILAGE TRIB
PLAN & PROFILE
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‘SUPPLEMENTAL BUFFER PLANTING
LEFT BANK

DATE |APP.

BOTH BANKS

— 3
3B
30

REVISIONS

DESCRIPTION

INVASIVE SPECIES REMOVAL

Mo
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1200
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SILAGE TRIB PROFILE 1:80

PROPOSED THALWEG

EXISTING GROUND AT
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DATE: NOV. 2012
SCALE: 1" = 80’
SILAGE TRIB
PLAN & PROFILE
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COW TRIB 2

REMOVE FENCE WITHIN
CONSERV. ESMT.

ILAGE TRIB.

REMOVE FENCE
WITHIN CONSERYV. ESMT.

DATE |APP.

REVISIONS

DESCRIPTION
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DATE: NOV. 2012

SCALE:  1"=80

SILAGE TRIB
PLAN & PROFILE
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GULLY STAB. U/S OF STA.12+19 — REMOVE SILT FENCE \ =
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R \ ) a3
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% i INVASIVE SPECIES REMOVAL [ = %
i / AND SUPPLEMENTAL BUFFER PLANTING o o
' 5 8 BOTH BANKS <|m|O
i © |
| ) =

UT1
DY INVASIVE SPECIES REMOVAL

Z
\ . AND SUPPLEMENTAL BUFFER PLANTING S NNANIN
‘ BOTH BANKS AN GULLY STABILIZATION &
R T N _ U/S OF STA. 10+00 & e
REMOVE SILT FENCE f NAZE

8 — 345 — 45—

ONCE GULLY STABILIZATION/'
- IS COMPLETE

5
/

7
/ﬁ
/m“‘
/i

16 Broad Street
Asheville, North Carolina 28801

/ INVASIVE SPECIES REMOVAL
— AND SUPPLEMENTAL BUFFER PLANTING
BOTH BANKS

Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

/—/\/\/\/V\/\/\/\/W
GULLY STABILIZATION

U/S OF STA. 13+31 —

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

Ow.

— ' DATE:  NOV. 2012

“ REMOVE SILT FENCE

SCALE: 1" =80
_ ONCE GULLY STABILIZATION
IS COMPLETE T, COW TRIBS 1& 2;
~, \ow
- — UT1
N, e o 0P ToE— ToE— ToE— TeE— ToE— TOE— T0E— TCE— ToE— vcs%\r%; ToE— TeE— TCE—
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16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE: NOV. 2012

SCALE: 1" =600’

CONSTRUCTION
ACCESS PLAN
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REMOVE
EXISTING FENCE

/
I
|

10 @ 10:1—

NO DISTURBANCE
RIGHT BANK

¢

L DEBRIS REMOVAL, SEE PLANS

/71 TYPICAL SECTION

TS1/ MOORES FORK REACH 1

PARTIALLY BACKFILL
ABANDONED CHANNEL

2.5:1(TYP.) J‘ ‘«14_0'*‘

/2\ TYPICAL RIFFLE SECTION
@ MOORES FORK REACH 2

27.0
10' @ 10:1—=—~
¢
31 (TYP) I -
251(TYP)— | .

/"4 TYPICAL RIFFLE SECTION
| T81/ MOORES FORK REACH 3

10' @ 10:1-

NOTES:

1. BANKS OF ON-LINE REACHES SHALL BE ROUGHENED
PERPENDICULAR TO SLOPE, COVERED WITH 2" LAYER OF TOPSOIL,

SEEDED, MULCHED AND MATTED WITH 780 G/SM COIR FIBER MATTING.

2. BANKS OF OFF-LINE REACHES SHALL BE ROUGHENED
PERPENDICULAR TO SLOPE AND COVERED WITH SOD MATS.

3. TERRACE SLOPES TO BE ROUGHENED PERPENDICULAR TO SLOPE,
SEEDED AND MULCHED.

PARTIALLY BACKFILL

ABANDONED CHANNEL
42.5' 5 @ 5:1
¢
25 4 777 g
1 11—
| 5.0
- 100"

/"3 TYPICAL POOL SECTION

@ MOORES FORK REACH 2

5:1 (TYP.)
A

D

45.8'

4 |

o b

5.5

10.0'

5 TYPICAL POOL SECTION

TS1/ MOORES FORK REACH 3

1012|AB
DATE |APP.

REVISIONS

DESCRIPTION

A [REV. DIMS

%
€ O \\:
Loihg

< :
22 @%’},
INE
DAV \©

K ¢ESS/g

m
L,
A ‘y
N ‘y
o C Qs .
&\ Q‘ g g

16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

LEGEND
EXISTING R

PROPOSED

DATE: NOV. 2012

SCALE: 1" =20

TYPICAL
SECTIONS
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¢

3 8.8"
31 (TYP)

PROTECT EXISTING
UPLAND VEGETATION
BOTH BANKS

—— 511 (TYP.)

VARIE:SZ'-@

f

— COMPACTED CLAY FILL

/"1 TYPICAL RIFFLE SECTION

@ SILAGE TRIB REACH 1

¢ 10:1 (TYP.)

3:1

;L/L(TYP.)

BACKFILL
ABANDONED
CHANNEL

/"3 TYPICAL RIFFLE SECTION

TS2 / POND TRIB

6.0’
2.5:1 (TYP.)

20— =

-

5:1 (TYP.)

2:1
(TYP.)

0.8'

5 TYPICAL SECTION

TS2 / BARN TRIB

LEGEND
EXISTING

PROPOSED

——_

{0.3- o

¢

12.4'

L B(TYP)
b W |

PROTECT EXISTING
UPLAND VEGETATION
BOTH BANKS

— 511 (TYP.)

g’l 4' .

VARIES 1-4' e

L

?

COMPACTED CLAY FILL

?
/"2 TYPICAL POOL SECTION

TS2 / SILAGE TRIB REACH 1

10:1 (TYP.)

3_0'4> |

BACKFILL
ABANDONED
CHANNEL

/"4 TYPICAL POOL SECTION

TS2 / POND TRIB

6.6'
3:1 (TYP.)

¢
o
|

BENCH L. BANK
AS SPACE ALLOWS

3.0 —" =

10:1 (TYP.)

0.6'J

/"6 " TYPICAL SECTION

TS2 / CORN TRIB

NOTES:

1. BANKS OF ON-LINE REACHES SHALL BE ROUGHENED PERPENDICULAR TO SLOPE,
COVERED WITH 2" LAYER OF TOPSOIL, SEEDED, MULCHED AND MATTED WITH 780 G/SM

COIR FIBER MATTING.

2. BANKS OF OFF-LINE REACHES SHALL BE ROUGHENED PERPENDICULAR TO SLOPE

AND COVERED WITH SOD MATS.

3. TERRACE SLOPES TO BE ROUGHENED PERPENDICULAR TO SLOPE, SEEDED AND

MULCHED.

DATE |APP.

REVISIONS

DESCRIPTION

%
:

ARO(/

22

}/ =

b
INEES
DAV \®©

RN 3
b
SS/A g
€SS/n . g

g
I
e

B A

16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE: NOV. 2012

SCALE: 1" =20

TYPICAL
SECTIONS
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TOP MATTING LAYER
ANCHORED IN 6" TRENCH

DIVERSION BERM,
SEE DETAIL 1

— LIVE STAKE AT 4' O.C.

— SOIL LIFTS REFORCED WITH
ROLANKA BIO-D BLOCK 12-300.

— LIVE BRUSH CUTTINGS @ MAX. 12" O.C,,
SEE SPECS FOR SPECIES

COMPACTED SOIL > , |, | ' BASEFLOW
WITH 3-5% ORGANICS — [ ] 1.0 WATER SURFACE
MATTING EXTENDS 4' INTO BANK e ‘*’*4**\—7—' 2!} DESIGNBED
NOTE 1: ALTERNATIVELY USE ' ' MIN
ROOT WADS AND BRUSH TOE 1.0'— '
BELOW BASEFLOW WATER MIX OF CLASS 1 (75%) AND ON-SITE
SURFACE COBBLE (25%), SEE NOTE 1
1 GEOLIFTS
D1 NTS
FINISHED GRADE
PER PROFILE

o o

T m g

o o e I3

> >

Z =z

P P

3 3 J7 18" MIN. —

=< =<

I I

SECTION A-A'
CLASS 1 RIPRAP (60%)
OVERLAIN BY ON-SITE
/V GRAVEL AND COBBLE (40%)
SEE PLAN
A A
4 A
»L<7 1" (TYP)

PLAN

/"3 CONSTRUCTED RIFFLE

/

2/3 OF ARC LENGTH TO MAX. POOL

MAX. POOL DEPTH

SMOOTH TRANSITION FROM
POOL TO RIFFLE SECTIONS

RIFFLE-POOL TRANSITIONS

aQ
[al
<C
Lol
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Al U
-
O
_| ©
gl @
ol
o o
O
08
Lol
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<| DO
:S \\, R //:'
§V§ SRS
38 g 2%
“;(\/é ﬁ 65 0
':/,/‘( Y §\:
d@t}’@
CT

CONFLUENCE

ENGINEERING, PC
16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

D1 s
MOORES FORK STRUCTURES MOORES FORK STRUCTURES
STRUCTURE STATION ELEVATION STRUCTURE U/S STATION ELEVATION
TBD TBD TBD TBD TBD TBD

SILAGE TRIBUTARY STRUCTURES

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE:

NOV. 2012

STEP 10+00 - 34+50 SEE PROFILE
POND TRIBUTARY STRUCTURES

RIFFLES 10+30 - 11+70 SEE PROFILE

STEPS 12+00 - 12+30 SEE PROFILE

SCALE:

NTS

BARN AND COW TRIBUTARIES STRUCTURES

STEPS

SEE PROFILES

STRUCTURE
DETAILS
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A
‘?o \ o)
-
L
\Q 2
NN ©
v ,\«\ b
\ @ Z
Y, ta
\ 7 COMPACTE
\

BACKFILL UPSTREAM SIDE WITH ON-SITE
\ COBBLE; NAIL FILTER FABRIC ON

\ UPSTREAM FACE OF LOG AND LAY

\ BENEATH BACKEFILL.

18'-22'

18" MIN. DIAM.
HARDWOOD LOG

LEAVE ROOT WAD ON LOG
IF AVAILABLE

EXISTING BED

EMBED 10' MIN.
TOP OF BANK \‘/k

PLAN (AT HEAD OF POOL)

PROFILE A-A'

ROOT WAD MASSES

/"1 LOG VANE

D2 NTS

— 8'MIN. U/S & D/S ——
HEADER LOG

%

FILTER FABRIC
NAILED TO UPSTREAM
FACE OF HEADERS

7
4 M|N.J«—

CREEK BED, SEE PROFILE

L'12" THICK LAYER %
CLASS B RIPRAP

STEP STRUCTURE NOTES: BOULDER BUTTRESS

1. TRENCH LOGS MINIMUM 2' INTO SECTION ' FOOTER LOGS, 18" MIN.

BANK ON BOTH SIDES AND SE I DIAM. HARDWOOD

BACKFILL WITH COMPACTED

ON-SITE SOIL. MINIMIZE

DISTURBANCE TO BANKS

BEYOND STRUCTURE LIMITS. m LOG STEP
2. BOULDERS MUST HAVE MINIMUM

DIMENSIONS OF 1.5'X2'X3". @y NTS

LIVE STAKES OR BRUSH MATTRESS

BACKFILL ——————~

10' EMBEDMENT —

ROOT WAD MASSES
PLACED FLUSH WITH BANK

12" MIN. DIAM. COVER LOG

NO GAPS BETWEEN

12" MIN. HARDWOOD TRUNK
WITH INTACT ROOT MASS

TOP OF BANK

D

BASEFLOW W.S

0

1" MIN. BELOW BED J

SECTION

— BACKFILL TRENCH W/
COMPACTED ON-SITE
SOIL (TYP)

FLOW

ROOT WAD INSTALLATION NOTES:

1. DRIVEN ROOT WADS
ATTEMPT TO PUSH SHARPENED
TRUNK INTO BANK WITHOUT
DAMAGE TO ROOT MASS.

2. TRENCHED ROOT WADS
IF THE ROOTWAD CANNOT BE
DRIVEN INTO THE BANK,
EXCAVATE NARROW TRENCH,
PLACE ROOT WAD AND TRUNK,
AND BACKFILL WITH COMPACTED
ON-SITE SOIL.

ROOT WADS
D2 NTS

“F7— HEADER LOG

) ¥
!

\ MIN. 2 MEDIAN AXIS

e BOULDER BUTTRESS

PLAN
(RIPRAP NOT SHOWN FOR CLARITY)

@ ELEVATION POINT IN STRUCTURE TABLE

1012|AB
DATE |APP.

REVISIONS

DESCRIPTION

A REV. STEP HT.
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16 Broad Street
Asheville, North Carolina 28801
Phone: 828.255.5530
confluence-eng.com

CONFLUENCE
ENGINEERING, PC

MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE: NOV. 2012

SCALE: NTS

STRUCTURE
DETAILS
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FLOW

~3' GAP »‘ \«
HOOK BOULDERS FLUSH
WITH BASEFLOW W.S. — =

FOOTER
BOULDER

BACKFILL WITH ON-SITE
GRAVEL AND COBBLE

3' MEDIAN AXIS
BOULDER (TYP)

PLAN

D3 NTS

/"1 BOULDER J-HOOK VANE
D3/

INVERT BOULDERS FLUSH

(dAL) ¥Nve 40 dolL

(gAL) YNvE 40 301

WITH BASEFLOW W.S. \ .
()Emmm

BOULDER

3' MEDIAN AXIS
BOULDER (TYP)

PLAN

2 BOULDER CROSS VANE

20
@y NTS

TOP OF BANK
70/0 S\_OPE

(EXISTING BED

FOOTER BOULDER

PROFILE A-A'

HEADER BOULDER

FILTER FABRIC
»‘ ——1'MIN,
BACKFILL W/ ON-SITE\_ | | [ TMIN.
GRAVEL AND COBBLE CREEK BEpD
oo 1

FOOTER BOULDER

SECTION B-B'

— 8'MIN. U/S & D/S —

HEADER BOULDER

TOE OF BANK (TYP)
FLOW ‘// TOP OF BANK (TYP)

;

; CREEK BED, SEE PROFILE
Y 1T MAX
FILTER FABRIC / jA—
ANCHORED UPSTREAM !
OF HEADERS — | L %
12" THICK LAYER
4 MIN, —=——

SECTION

CLASS B RIPRAP

— FOOTER BOUDLERS

3 BOULDER STEP

L 12" MEDIAN AXIS COBBLE
CHINKING BETWEEN BOULDERS

»,

: [P}
i \ 3 P
i Y ; N e
¥ t 273 {

£ ! o

\ MIN. 2' MEDIAN AXIS
—< FOOTER BOULDER

PLAN
(RIPRAP NOT SHOWN FOR CLARITY)

HEADER BOULDER

@

D3 NTS

@ ELEVATION POINT IN STRUCTURE TABLE
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MOORES FORK
RESTORATION PROJECT
SURRY COUNTY, NC

DATE: NOV. 2012

SCALE: NTS

STRUCTURE
DETAILS
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ROAD/DRIVEWAY

— 6" MIN. THICKNESS

ROAD/DRIVEWAY 2"TO 3" STONE

50" MIN.
SUBGRADE ONLY)

12" MIN. SR

CONSTRUCTION ENTRANCE/EXIT

S
oa

D4 NTS
STEEL T-POST
SILT FENCE FABRIC — =
6" MAX. COMPACTED FILL
STEEL T-POST FLOW — l CREEK SIDE
Nl e O | i
[ et e ) L=
18" MIN. — || == - | ‘j -
1 24" MIN.
B I ﬂ I T T Jﬂéﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬂ‘zﬁ% g" — L
T JE—— 4"
FILTER FABRIC
PROFILE SECTION
NOTES:

1. SILT FENCE SHALL BE PLACED ON STREAM
SIDE OF ALL STOCKPILES.

2. SILT FENCE SHALL BE REMOVED UPON
COMPLETION OF EARTHWORK.

3 SILT FENCE
D4 NTS

@

L FILTER FABRIC (SOIL

DIVERSION PUMP MIN. J

2' MIN.

— GRADED FLAT; SEED/PLANT
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— TOP OF BANK

— MATTING PLACED FLUSH WITH BANK SURFACE, LAP
OVER DOWN STREAM / DOWN SLOPE SEAMS

12" WOOD STAKE PLACED IN
3' O.C. DIAMOND PATTERN

MATTING ANCHORED 1'
BELOW STREAM BED

ALL DEBRIS AND SEED/MULCH
BEFORE PLACING MATTING

SECTION

NOTE:
1.  MATTING SHALL BE COIR FIBER, 780 GRAMS/SQ.
METER WITH NOMINAL 0.50 INCH OPENING SIZE.

m EROSION CONTROL MATTING

D6 NTS

PERMANENT SEED MIX *
* APPLIED AT 0.5 LB/1,000 SF TO ALL DISTURBED AREAS

NOTES:
1.

2.
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4" IN DIAMOND PATTERN
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HARD SOIL OR STONE MAY
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m LIVE STAKING
.06

TEMPORARY SEED MIX

Common Name Scientific Name Percentage
Switchgrass Panicum virgatum 30
Virginia Wild Rye Elymus virginicus 30
Deer Tongue Panicum clandestinum 15
Golden Tickseed Coreopsis tinctoria 5
Showy Tickseed Bidens aristosa 5
Ironweed Vernonia gigantea 5
Fox Sedge Carex vulpinoidea 10
TOTAL 100

(APPLIED WITH PERMANENT MIX)

Application Dates

Common Name

Rate (Ib/1,000 sf)

August 15 to May 1

Rye Grain

1.0

May 1 to August 15
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WRAP TWINE AROUND STAKES AND OVER CUTTINGS TIGHTLY.

DRIVE STAKES FURTHER TO TIGHTEN TWINE AND SECURE
CUTTINGS TO SLOPE.

4. FILL VOIDS BETWEEN CUTTINGS WITH LOOSE TOPSOIL.

5. INSTALL EROSION CONTROL MATTING OVER TOPSOIL,
USING 18" LONG MATTING STAKES.

6. PLACE STONE TOE OVER END OF MATTRESS AND MATTING.
7. WHEN SPECIFIED ON MOORES FORK, BRUSH MATTRESS
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UNLESS NOTED OTHERWISE.
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DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343

REPLY TO
ATTENTION OF:

CESAW-RG/Tugwell October 3, 2012

MEMORANDUM FOR RECORD
SUBJECT: NCIRT Comments During 30-day Mitigation Plan Review

Purpose: The comments and responses listed below were posted to the NCEEP Mitigation Plan
Review Portal during the 30-day comment period in accordance with Section 332.8(g) of the
2008 Mitigation Rule.

NCEEP Project Name: Moores Fork Stream Mitigation Project, Surry County, NC
USACE AID#: SAW-2011-02257
30-Day Comment Deadline: September 29, 2012 (Second Review Period)

1. Eric Kulz, NCDWQ, August 29, 2012:

e The revisions to the technical part of the proposal are acceptable to DWQ. DWQ still
does not feel that the plan adequately justifies increased E1 and E2 ratios based on the
descriptions of the proposed activities and potential uplift described in Table 4a and the
report text. DWQ will defer to the chair of the IRT for the final decision on credit yield
for this project.

Response by Julie Cahill, NCEEP, September 26, 2012: This is addressing Eric Kulz comment
on 8/29/12, EEP is not proposing any ratios relative to treatments/uplifts that weren’t
agreed to during the 7/13/12 Moores Fork IRT meeting.



DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343

REPLY TO
ATTENTION OF:

CESAW-RG/Tugwell May 29, 2012

MEMORANDUM FOR RECORD

SUBJECT: NCIRT Comments During 30-day Mitigation Plan Review

Purpose: The comments and responses listed below were posted to the NCEEP Mitigation Plan
Review Portal during the 30-day comment period in accordance with Section 332.8(g) of the
2008 Mitigation Rule.

NCEEP Project Name: Moores Fork Stream Mitigation Project, Surry County, NC

USACE AID#: SAW-2011-02257

30-Day Comment Deadline: May 29, 2012 (originally May 11, 2012, but NCEEP agreed to an 18-
day extension)

1. Todd Tugwell, USACE, May 25, 2012:

Stream preservation ratios are proposed at 5:1, which appear to be high for some of the
proposed streams where buffers are not mature or have been logged recently, such as
much of Barn Trib.
The description of the approach to each tributary needs to be further clarified so that
each reach is addressed separately to describe the conditions, objectives, and activities
proposed to correct the conditions. These descriptions should provide a justification for
the credit ratios, since the ratios for several of the streams appear higher than justified
by the proposed activities, with Enhancement | ratios of 1:1 and Enhancement Il ratios
of 1.5:1. The justification for these ratios, which should be based on the proposed
ecological uplift, needs to be explicitly explained in the mitigation plan under the
description for the proposed actions to be taken on the associated reach. In particular,
the reaches listed below do not appear to justify the proposed credit ratio:

O Moores Reach 1 is listed as El with a ratio of 1:1, yet much of the upstream portion
of this reach has vegetation on both sides and during the site visit, no cattle access
to this section was noted. In general, the wooded portion of this reach was in
decent condition, with enhancement potential limited to providing breaks in the
berm along the north side of the channel and planting/preserving a full buffer.

0 Moores Reach 3 is listed as E1 with a ratio of 1:1, but several long stretches of the
channel do not appear to be proposed for any modification.



The planting plan includes Juglans nigra, which can have an allelopathic effect on
surrounding vegetation. We recommend this species be removed from the planting list.
The design discharge for the proposed channels is substantially higher than the regional
curve predicts. Justification for this was provided in the mitigation plan, which stated
that “As noted in the previous section, the design cross sections will accommodate
sediment storage within the channel on point bars and/or in lateral bars upstream of
vane structures. This stored sediment is available for transport during large flow events,
which promotes long-term stability and sediment transport equilibrium.” (Section 7.3.3,
Page 26) We are concerned that constructing a larger channel cross section than is
appropriate for the drainage area just to make room for sediment could restrict the
access of the channel to the floodplain and lead to channel instability. Also, if the
source of excess sediment is not address, sediment inputs to the system will continue
even once the additional cross sectional space has been filled with sediment. Please
provide additional justification to address these concerns.
The plan states “For practical purposes based on available stone and log sizes, the step
height was capped at 16 inches.” (Section 7.3.4, Page 27) We believe that 16-inch steps
will potentially cause both aquatic passage limitations and structural instability. Please
consider revising or provide more detail to explain why this is not possible.
Table 11 on Page 30 identifies the proposed success criteria (performance standards) for
the project. The proposed standards are much more comprehensive than what is
required by the 2003 Stream Mitigation Guidelines. Many of the standards do not
appear to be enforceable or able to demonstrate the proposed ecological service
enhancement. Additionally, many of proposed standards are not supported by any
monitoring requirement. In particular, the stated success criteria are of concern:

0 For the riparian buffer habitat density and diversity states “<20% non-native species
at year 5, based on measurements of aerial extent”, which can be interpreted to
mean that up to 20% aerial coverage of an invasive species is acceptable.

0 For the maintenance of stable channel bed and banks, the standards allows up to a
20% change in both cross sectional area and width-depth ratio in single year, which
may be a substantial change, particularly on a large stream.

0 For thermal regulations, the project is unlikely to result in a change to water
temperature, so any standard for thermal regulation is likely to fail. Additionally,
taking two temperature measurements over the course of 5 years is not sufficient to
make a determination that the project has reduced water temperature.

0 For filtration of runoff, “evidence of floating debris or fine sediment on buffer
vegetation at least twice by year 5” is more a measurement of overbank occurrence
than runoff.

The use of level spreaders is proposed in the plans and is briefly discussed on page 27,

but no explanation is provided to demonstrate the need or benefit of these structures.

See additional comments by NCDWQ.

The site vicinity map (Figure 1) appears to show Barn Trib as a restoration reach, while

Table 4 shows Barn Trib as an enhancement | reach. It would also be helpful if the plan

set and Figure 1 would identify the proposed type of work for each reach.



Please provide information on the potential impact (fill, drainage, etc.) to existing
wetlands located adjacent to Moores Fork. See additional comments by NCDWAQ.

NCEEP Response: None

Travis Wilson, NCWRC, May 29, 2012:

Oversizing channel dimensions to promote sediment deposition in the channel is risky
and often leads to buried channel features and habitat. If appropriate, assess the
potential to promote sediment deposition in the floodplain by lowering the bankfull
elevation.

Several success criteria are problematic: 20% variance for stability is generous and could
identity instability, temperature measurements are inconclusive and unnecessary, and
20% allowance for non-native vegetation is too high specifically since removal of these
species is a design objective.

Furthermore we concur with comments provide by NCDWQ and USACE.

NCEEP Response: None

Sue Homewood, NCDWQ, May 10, 2012:

The Division will need more detailed justification for credit ratios that are proposed for
the highest end of the typical ranges.

The Division would like to see the proposed credit ratios called out on the plan sheets
for each reach/tributary.

The Division requests details on whether work on Moores Fork 2 at Station 33+00 and
MF3 at Stat 44+00 can be done with minimal disturbance to adjacent wetlands.

The Division will need a detailed construction sequence on how work will be
accomplished on the Silage Trib. The Division is concerned about efforts to restore the
Silage Trib without addressing the nutrients entering the channel from the adjacent
Silage runoff.

The Division does not recommend use of a concave level spreader, and strongly
recommends against the use of a level spreader across swales, draws or channels that
will re-concentrate the stormwater.

The Division is not comfortable with 20% invasive coverage by aerial extent as a
performance standard.

NCEEP Response: None



Moores Fork Stream Mitigation Project, Surry County, NC
IRT Comments and Responses
Review Periods 1 and 2

1. Todd Tugwell, USACE, 5/25/12:

Stream preservation ratios are proposed at 5:1, which appear to be high for some of the
proposed streams where buffers are not mature or have been logged recently, such as much of
Barn Trib.

Response: El and Ell are proposed for the Barn Trib; see Table 4a. Preservation reaches generally
have greater than 50-foot wide buffers. Livestock fencing and a comprehensive farm management
plan, which includes relocation of feed lots and silage pits, will further protect preservation reaches.

The description of the approach to each tributary needs to be further clarified so that each
reach is addressed separately to describe the conditions, objectives, and activities proposed to
correct the conditions. These descriptions should provide a justification for the credit ratios,
since the ratios for several of the streams appear higher than justified by the proposed
activities, with Enhancement | ratios of 1:1 and Enhancement Il ratios of 1.5:1. The justification
for these ratios, which should be based on the proposed ecological uplift, needs to be explicitly
explained in the mitigation plan under the description for the proposed actions to be taken on
the associated reach. In particular, the reaches listed below do not appear to justify the
proposed credit ratio:
(o} Moores Reach 1 is listed as El with a ratio of 1:1, yet much of the upstream
portion of this reach has vegetation on both sides and during the site visit, no cattle
access to this section was noted. In general, the wooded portion of this reach was in
decent condition, with enhancement potential limited to providing breaks in the berm
along the north side of the channel and planting/preserving a full buffer.

(o} Moores Reach 3 is listed as E1 with a ratio of 1:1, but several long stretches of
the channel do not appear to be proposed for any modification.

Response: Based on discussions during the 7/13/12 IRT meeting, Ell is now proposed for Moores
Reach 1 at a ratio of 2.5:1. As presented in Table 4a, extensive in-stream work will be performed on
Moores Reach 3 and a ratio of 1:1 is justified.

The planting plan includes Juglans nigra, which can have an allelopathic effect on surrounding
vegetation. We recommend this species be removed from the planting list.

Response: It has been removed from the list.

The design discharge for the proposed channels is substantially higher than the regional curve
predicts. Justification for this was provided in the mitigation plan, which stated that “As noted in
the previous section, the design cross sections will accommodate sediment storage within the
channel on point bars and/or in lateral bars upstream of vane structures. This stored sediment is
available for transport during large flow events, which promotes long-term stability and
sediment transport equilibrium.” (Section 7.3.3, Page 26) We are concerned that constructing a
larger channel cross section than is appropriate for the drainage area just to make room for
sediment could restrict the access of the channel to the floodplain and lead to channel
instability. Also, if the source of excess sediment is not address, sediment inputs to the system
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will continue even once the additional cross sectional space has been filled with sediment.
Please provide additional justification to address these concerns.

Response: See Section 7.4.1 of the final document for a detailed discussion of the design discharge
estimation methodology and results. After the 7/13/12 IRT meeting, Confluence conducted further
analysis and modeling effort and revised the design discharge in Moores Fork. See Table 8; the
design discharge is now close to the USGS 2-year return interval prediction. Sections 7.4.2 and 7.4.3
present sediment transport analyses and cross section design rationale. The revised Moores Fork
typical sections include a subtle two-stage channel to promote sediment transport equilibrium.

o The plan states “For practical purposes based on available stone and log sizes, the step height
was capped at 16 inches.” (Section 7.3.4, Page 27) We believe that 16-inch steps will potentially
cause both aquatic passage limitations and structural instability. Please consider revising or
provide more detail to explain why this is not possible.

Response: Section 7.4.4 has been revised and the step height for step-pool profiles has been capped
at 12 inches. Structure detail drawings (App. D) have been updated accordingly.

e Table 11 on Page 30 identifies the proposed success criteria (performance standards) for the
project. The proposed standards are much more comprehensive than what is required by the
2003 Stream Mitigation Guidelines. Many of the standards do not appear to be enforceable or
able to demonstrate the proposed ecological service enhancement. Additionally, many of
proposed standards are not supported by any monitoring requirement. In particular, the stated
success criteria are of concern:

0 For the riparian buffer habitat density and diversity states “<20% non-native species at year
5, based on measurements of aerial extent”, which can be interpreted to mean that up to
20% aerial coverage of an invasive species is acceptable.

0 For the maintenance of stable channel bed and banks, the standards allows up to a 20%
change in both cross sectional area and width-depth ratio in single year, which may be a
substantial change, particularly on a large stream.

0 For thermal regulations, the project is unlikely to result in a change to water temperature,
so any standard for thermal regulation is likely to fail. Additionally, taking two temperature
measurements over the course of 5 years is not sufficient to make a determination that the
project has reduced water temperature.

0 For filtration of runoff, “evidence of floating debris or fine sediment on buffer vegetation at
least twice by year 5” is more a measurement of overbank occurrence than runoff.

Response: Section 9.0 has been revised to address these comments.

e The use of level spreaders is proposed in the plans and is briefly discussed on page 27, but no
explanation is provided to demonstrate the need or benefit of these structures. See additional
comments by NCDWQ.

Response: The discussion of gully stabilization is now presented on page 30. Level spreaders have
been replaced by temporary silt fences that will help re-direct surface runoff from the headwaters of
gully drainages so as to promote vegetation establishment in the gullies. Silt fences will be removed
once vegetation is considered robust enough to withstand runoff.
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e The site vicinity map (Figure 1) appears to show Barn Trib as a restoration reach, while Table 4
shows Barn Trib as an enhancement | reach. It would also be helpful if the plan set and Figure 1
would identify the proposed type of work for each reach.

Response: Figure 1 has been revised and the plans (App. D) identify treatments per reach

e Please provide information on the potential impact (fill, drainage, etc.) to existing wetlands
located adjacent to Moores Fork. See additional comments by NCDWQ.

Response: The final document includes a discussion of wetland impacts and protection measures in
Section 7.3.

2. Travis Wilson, NCWRC, 5/59/12:

e  Over sizing channel dimensions to promote sediment deposition in the channel is risky and
often leads to buried channel features and habitat. If appropriate, assess the potential to
promote sediment deposition in the floodplain by lowering the bankfull elevation.

Response: See Section 7.4.1 of the final document for a detailed discussion of the design discharge
estimation methodology and results. After the 7/13/12 IRT meeting, Confluence conducted further
analysis and modeling effort and revised the design discharge in Moores Fork. See Table 8; the
design discharge is now close to the USGS 2-year return interval prediction. Sections 7.4.2 and 7.4.3
present sediment transport analyses and cross section design rationale. The revised Moores Fork
typical sections include a subtle two-stage channel to promote sediment transport equilibrium.

e Several success criteria are problematic: 20% variance for stability is generous and could identity
instability, temperature measurements are inconclusive and unnecessary, and 20% allowance
for non-native vegetation is too high specifically since removal of these species is a design
objective.

Response: Section 9.0 has been revised to address these comments.

e  Furthermore we concur with comments provide by NCDWQ and USACE.

Response: None.

3. Sue Homewood, NCDWQ, 5/10/12:

e The Division will need more detailed justification for credit ratios that are proposed for the
highest end of the typical ranges. The Division would like to see the proposed credit ratios called
out on the plan sheets for each reach/tributary.

Response: Tables 4a and 4b have been updated. Figure 1 has been revised and the plans (App. D)

identify treatments per reach. We do not believe credit ratios are relevant to construction and will
therefore be left off the construction plans.
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e The Division requests details on whether work on Moores Fork 2 at Station 33+00 and MF3 at
Stat 44+00 can be done with minimal disturbance to adjacent wetlands.

Response: The final document includes a discussion of wetland impacts and protection measures in
Section 7.3.

e The Division will need a detailed construction sequence on how work will be accomplished on
the Silage Trib. The Division is concerned about efforts to restore the Silage Trib without
addressing the nutrients entering the channel from the adjacent Silage runoff.

Response: The final construction plans will include a detailed construction sequence. With regard to
nutrients in the silage tributary drainage, the project will include a comprehensive farm
management plan (App. D) that includes relocation of the silage pits and feedlots away from surface
waters and livestock fencing.

e The Division does not recommend use of a concave level spreader, and strongly recommends
against the use of a level spreader across swales, draws or channels that will re-concentrate the
stormwater.

Response: The discussion of gully stabilization is now presented on page 30. Level spreaders have
been replaced by temporary silt fences that will help re-direct surface runoff from the headwaters of
gully drainages so as to promote vegetation establishment in the gullies. Silt fences will be removed
once vegetation is considered robust enough to withstand runoff.

e The Division is not comfortable with 20% invasive coverage by aerial extent as a performance
standard.

Response: Section 9.0 has been revised to address this comment.

4. Eric Kulz, DWQ, 8/29/12:

e The revisions of the technical part of the proposal are acceptable to DWQ. DWQ still does not
feel that the plan adequately justifies increased E1 and E2 ratios based on the descriptions of
the proposed activities and their potential uplift described in Table 4a and the report text. DWQ
will defer to the chair of the IRT for the final decision on credit yield for this project.

Response: Credit ratios for the various reaches and treatments were discussed at the 7/13/12 IRT

meeting. The plan is consistent with credit ratios agreed to at this meeting. Tables 4a and 4b have
been updated in the final document.
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