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Executive Summary

Phase II of the Purlear Creek Stream and Wetland Restoration project falls within USGS
hydrologic unit 0304010110090 in the Yadkin River Basin. The project streams and wetland lie
within an agricultural setting comprised predominantly of cattle operations. Prior to restoration
work, the project streams had been destabilized through historic straightening, cattle traffic, and
a conversion of the watershed to more impervious surfaces. The wetland hydrology had been
impacted due to modification of the streams. Cattle grazing and historic planting has mostly
limited the wetland and riparian communities to a few species of herbaceous plants and invasive
trees.

Riparian and wetland planting was completed on January 24, 2006. Eight vegetation quads were
set up for permanent monitoring in March 2006 and these quads were assessed for stem counts at
that time. Two species were unidentifiable due to a lack of distinct characteristics visible during
the dormant season. For quads 1-7, the stem counts greatly exceeded year 3 success criteria.
Quad 8 barely exceeded year 3 success criteria and should be monitored closely for continued
adherence to success criteria.

A stream assessment including a visual assessment and geomorphic survey indicated that the
project reaches were performing within established success criteria ranges. The initial visual
assessment showed two concerns for stability that may become issues in the future. In the
section of Reach 1 between stations 67+66 and 68+41, two transverse bars were directing flow
into the outer banks of downstream pools. These bars have not caused significant erosion. Two
A-Vane structures in Reach 4 at stations 305+91 and 312+32 had piping in the lower cross. The
structures continue to maintain function. The geomorphic measurements for both reaches are
within the range of the design parameters.

Site wetland hydrology could not be assessed due to malfunctioning wells. These wells will
require maintenance to continue wetland hydrology monitoring. The restoration and
enhancement wetland areas appear to have become wetter since completion of the restoration
work. Vegetation Quads #1 and #6 fall within the wetland and were used to assess wetland
vegetation.
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1.0 Project Background

1.1  Location and Setting

Phase IT of the Purlear Creek Stream and Wetland Restoration project falls within the Hayes
Property in Wilkes County, North Carolina approximately 8 miles northwest of the Town of
Wilkesboro. The most direct route to the site from North Wilkesboro is described as follows:

Take US 421 to the intersection with NC 16 and turn right. Travel north —
northwest on NC16 to the intersection with Boone Trail (Old US-421) in the town
of Miller’s Crossroads. Turn left and travel west to a 3-way intersection with
Purlear Road. Turn right and travel north until the intersection with Shingle Gap
Road and Old NC-60. Turn left onto New Hope Road and travel west until
crossing a one lane bridge. The project ends at the one land bridge.

Figure 1 shows the project vicinity and mitigation features.

1.2 Project Structure, Mitigation Type, Approach and Objectives

Phase Il of the Purlear Creek stream and wetland restoration project strives to restore two (2)
stream reaches and restore and enhance adjacent riparian wetlands. Both streams lie within an
area that was actively used for cattle grazing. The alignments of the channels also indicate that
the channels have been straightened and channelized. The designer used a Priority I approach to
restore the upper reach (Reach 4). A new channel was dug into the abandoned floodplain. For
the lower reach (Reach 1), the designer used a Priority II approach to restore the reach. The
existing channel banks were laid back to create an expanded floodplain and new channel
alignment was placed within the expanded floodplain. For both reaches, in-stream structures
such as A-Vane, Cross-Vanes, and J-Hooks were installed to provide additional stability to the
channel. Root wads were installed to provide additional habitat.

Much of the riparian wetlands had been cleared and cattle grazing severely limited regrowth of
woody vegetation. Groundwater and surface water hydrological components were impaired due
to channelization of the adjacent stream. Priority I restoration of the adjacent stream should
restore the wetland hydrology by increasing the frequency and duration of overbank flows into
the wetland and raising the groundwater elevations that are influenced by the base flow elevation
of the stream.

Most of the riparian corridor (including the riparian wetland) had been cleared and maintained as
pasture. The ecological function of the corridor relative to the streams and wetland had been
impaired. The restoration effort planted the area with a mix of woody vegetation to help
reestablish a viable riparian forest community. The planting plan assumes that there is adequate
seed source for herbaceous species to reestablish in the area. The planted area will be
maintained to promote the growth of planted and preferred volunteer species and to limit
populations of nuisance and invasive species.
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Exhibit Table I: Project Mitigation Structure and Objectives Table

Project .
Segment Linear
Mitigation Footage (If) -
or Approach Stationing Comment
Type or Acreage
Reach (a0)
D
Reach 1 Restoration Priority 1I 1,087 If 62 00 - 72 87 -
Reach 4 | Restoration Priority I 1,400 If 300 00 - 314 00 -
Improvement of
Tract | pestoration | Rehabilitation | 021 ac. | 307 S0 - 310 50 vegetation and
Wi hydrology of seep
wetland
Restoration of riverine
T\l;/‘zc t Restoration estabﬁg;ment 0.84 ac. 301 60 - 313 90 wetland located along
left side of Reach 4
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1.3  Project History and Background
Exhibit Table II: Project Activity and Reporting History

Activity or
Report

Scheduled
Completion

Data Collection
Complete

Actual

Completion or

Delivery

Comments

Restoration
Plan

April 2004

Final Design —
90%

March 2004

May 2004

Construction

Spring 2005

Spring 2000

bids

Construction delay due to delay in
obtaining easement and multiple

Temporary
S&E mix
applied to

entire project
area

Permanent seed
mix applied

Containerized
and B&B
plantings for
reach/segments
1&2

January 2006

Mitigation Plan

/ As-built (Year

0 Monitoring —
baseline)

December 2005

May 2006

Delay in planting

Year 1
monitoring

Year 2
Monitorin

Year 3
Monitorin

Year 4
Monitoring

Year 5
Monitorin

Year 5+
Monitoring
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Exhibit Table III: Project Contact Table

Designer

P.O. Box 33068

Kimley-Horn and Associates

Raleigh, NC 27636-3068

Primary Designer POC

Will Wilhelm, P.E.

(704) 319-
7684

Construction Contractor

220 Stoneridge Drive, Suite 405

L-J, INC Columbia, SC 29210
Primary Contractor POC Richard Goodwin (181%31) 929-
Planting Contractor P.O. Box 655
HARP Newell, NC 28126

Planting contractor POC Jim Matthews, Ph.D. %(ﬁ) 841-
Seeding Contractor

UNKNOWN
Planting contractor POC UNKNOWN
Seed Mix Sources UNKNOWN
Nursery Stock Suppliers UNKNOWN
Monitoring Performers

UNKNOWN
Stream Monitoring POC UNKNOWN
Vegetation Monitoring POC | UNKNOWN
Wetland Monitoring POC UNKNOWN
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Exhibit Table IV: Project Baclfground Table

Project County Wilkes
Reach 1 3.0 mi’
Drainage Area cae ml_z
Reach 4 0.4 mi
Drainage impervious cover estimate | Reach 1 <5%
(%) Reach 4 <5%
h 1 3
Stream Order Reac
Reach 4 1
Physiographic Region Piedmont
Ecoregion Northern Inner Piedmont
Reach 1 C4/1
Resgen Classification of As-built cae
Reach 4 C4
Cowardin Classification PEMO1E
Chewacla loam (CkA); Pacolet Sandy clay loam
Dominant soil types (PcC2); Pacolet sandy loam (PaD); Wehadkee loam
(WhA)
Reference site ID Upstream 1; Upper Big Warrior Creek; Basin Creek
USGS HUC for Project and 03040101 (All project and reference reaches)
Reference
NCDWQ Sub-basin for Project and 03-07-01 (All project and reference reaches)
Reference
Erofject Reaches & Upstream 1 12-31-1-8-(2)
NCDWQ classification for Project clerence
and Reference Upper Warrior Creek 12-29-1 (2)
Basin Creek 12-46-2-2
Any portion of any project segment No
303d listed?
Any portion of any project segment N/A
upstream of a 303d listed segment?
Reasons for 303d listing or stressor N/A
% of project easement fenced 100%
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1.4 Monitoring Plan View
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2.0 Project Conditions and Monitoring Results

2.1 Vegetation Assessment

Exhibit Table V: Preliminary Soil Data

Series Max Depth (in.) %Sfrl?ign K OM %
Chewacla loam (CkA) 60 10-35 0.28 1.0-4.0

Pacolet sandy clay loam

(PcC2) 60 20-35 0.24 0.5-1.0

Pacolet sandy loam

(PaD) 60 15-30 0.2 0.5-2.0
Wehadkee loam (WhA) 72 5-27 0.24 2.0-5.0
The Year 0 assessment did not find any vegetative problem areas.
Exhibit Table VI: Vegetative Problem Areas

Feature/Issue Station # / Range Probable Cause Photo #

Bare Bank - -- -
Bare Bench - - -
Bare Flood Plain -- -~ -
Invasive/Exotic _ . _
Populations

The Year 0 assessment found that all monitoring quads exhibited stem counts exceeding Year 3
success criteria. Species diversity within each quad ranged from 2 to 7 distinct species.
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ies | Species

Specles = 1 | Survival
Shrabs. -

Diospyros virginiana 4 ] 1 1 5 2 13 7 — —
Cornus spp. 2 12 9 17 40 - -
Morus rubra 4 3 7 - -
Cercis canadensis 1 2 2 5 - --
Asimina triloba 2 16 18 — -

Cephalanthus occidentalis 4 1 5 - -

Quercus spp. 50 sle|3||w0]e]3]| e - -
Platanus occidentalis 5 6 5 1 17 - -
Juglans nigra 2 1 3 - -

Unknown 1 8 11 3 22 - -
Unknown 2 2 3 11 8 2
_ PlothnitialTotals 21 |30 {23 |50 [45 |16 ]|27]5]
PlotYear1Totals | -~ | -] -] -] -]-[-[~-]
_ Year 3 Count SuccessCriteria | 8 | 8 [ 8 [ 8 [ 88 |[4[4]
_ PotSurvivat%  § - [ -1

*Vegetation survey occurred in winter after planting. Two species were unidentifiable.
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2.2

Stream Assessment

The Year O visual stream assessment found minor problems with the stream. Two structures in
Reach 4 had minor piping in the lower cross of the A-Vane. The piping did not seem to impair
overall function of the structures and may be self repaired with sediment for upstream. In Reach
1, two transverse bars have formed between stations 67+66 and 68+41. These features have the
potential to cause downstream bank erosion.

Exhibit Table VIII: Stream Problem Areas

Feature Issue Reach Station Description Suspected Cause Photo
numbers number
Aggradation/Bar - - -- - -
Formation - . . — —
1 305491 Potential for scour from _ SPO1
transverse bar
Bank scour :
Potential for scour from
1 312432 - _
transverse bar
Engineered 4 67+66 Minor plg ?f_l\?;zsver cross Various Possibilites: -
structures — : — Temporary loss of backing
Minor piping in lower cross . .
back or arm 4 68-+41 p (I:f Ag—Vane fabric or fill materials —
scour Etc.
Exhibit Table IX: Categorical Stream Features Visual Stability Assessment
Reach 1
Feature Initial MY-01 MY-02 MY-03 MY-04 MY-05
A. Riffles 100% - - - - —
B. Pools 100% - - - - —
C. Thalweg 80% - - - - -
D. Meanders 100% - — - - .
E. Bed General 100% - - . — -
F. Vanes / J Hooks etc. 100% - -- - - —
G. Wads and Boulders 100% - - - — -
Reach 4
Feature Initial MY-01 MY-02 MY-03 MY-04 MY-05
A. Riffles 100% - - — - -
B. Pools 100% - - - - -
C. Thalweg 100% - - - - -
D. Meanders 100% - - - - —
E. Bed General 100% - - - - -
F. Vanes / J Hooks etc. 98% - - — - -
G. Wads and Boulders -- -- - - — -

Purlear Creek Phase 1T (010559701) March 2006 — Year 0 of 5
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Year 0 assessment of channel geometry showed that the as-built geomorphic measurements align
closely with the design dimensions.
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\A«wﬁb% |
o0

wﬁm oS

/ / / Reach 1 N \
Parameter USGS Gage Data \ Regional Cuﬁe 3.0 H‘l ) Pre-Existing Condition Project Reference Stream Design As-built
E\ Dimension Units Min I}’Iax Med - X Med Min Max Med Min Max Med Min Max Med Min Max Med
\ BF Width fi N B - ) - — 28.6 - - 239 - - - - - 242 257 26.8 26.3
Floodprone Width ft \'l X ~ \}— / < -- -- -- -- 50 - -- - - - 62 - -- 74.0
BF Cross Sectional Area | ft? -} ~J N (e e 45.6 - ~ 40.3 - — - — - 435 25.8 489 37.3
BF Mean Depth | ft ) N \J-- VWl - 1.6 - - 1.7 - - - - - 18 1.0 1.9 1.4
- BF Max Depth | fi = ~( ~N- - ~ - - - 2.8 - - - - - 2.7 2.0 34 2.7
Bl 00  Widih/Depth Ratio S = J- ] - - - - - 14.2 11.2 20.8 16 - - 13.5 - - 15.9
&_/ Entrenchment Ratio —‘—\} ~—\¥ \)2—- } -- -- - - -- 2.1 14 9.9 4 -- - 2.6 -- -- 3.1
(\sM Hydraslicradius | ft — - ! — - - ~ ~ - - - - - - ~ 0.9 1.8 1.4
| Pattern | . e o : .
Channel Beltwidth | #ft |\ — [T7=—0] - - - - — - - — - - - - - 28 61 43
Radius of Curvature ft ! - [ - - -- - - -- 75 - - -- 48 83 66 33 57 43
Meander Wavelength |t || - TRR® -- - - - - - 200 - - - - - 200 126 220 179
Meander Width ratio g - B - - -- -- - - - 1.7 3.4 _ 2.3 - _— - 1.1 2.3 1.6
P,roﬁ[’e"", g | — §: 7 g J ; T —— - |
Riffle length g [ - . - - - - - - - - - - - - - - - -
Riffleslope | R || - - - - - -~ - - 0.015 - - - - - 0.009 | 0001 | 001 | 0.005
Poollengh | & |] - - - | - - - - - - - - - - - - 28 76 53
Pool spacing fi T A - - - 61 181 121 - - - 121 194 194 127 200 145
Substrate o : - —l . . - .- . o
/ 50 | mm NS ~ —~ - - ~ - 1 ~ - - - - 6 53 6.7 6.0
/7 d84 | mm - Y - - — - — - - 35 - — - - - 22 21.8 24.9 234
/ . ,
Additional Reach Parameters P
( “afteybengt| YN\ . 1000 - 1000 1035
‘\ Channel Length | 11 L -\ - 1100 - 1100 1139
Sinuosity \ = \Q - 11 1.1 1.4 12 1.1 11
Water Surface Slope | ft | - - 0.005 0.01 | 0016 | 0.013 0.005 0.006
BF slope |  fuft \-_/ - 0.005 0.01 0016 | 0.013 0.005 0.006
% Rosgen Classification N -- B4c/1 Bdc-C4 C4/1 C4/1
i\ i “#Habitat Ind;{\ AV e -- - - --
f{\dacrobenthos A -~ - - - - -
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Reach 4
Parameter USGS Gage Data Regional Curve (0.4 mi’) Pre-Existing Condition Project Reference Stream Design As-built
PDimension Units Min Max Med Min Max Med Min Max Med Min Max Med Min Max Med Min Max Med
BF Width ft - - - - - 8 -- - 7.4 - -- - - - 8 7.2 9.7 8.5
Floodprone Width ft - -- -- - - - -- - 95 -- -- - -- - 55 -- -- 60.1
BF Cross Sectional Area ft? - -- - - - 11.5 - - 3.5 - -- - - -- 4.1 4.1 5.1 4.6
BF Mean Depth ft -- - - - -- 1.1 -- -- 0.5 -- - -- -- - 0.5 0.5 0.6 0.5
BF Max Depth ft - - -- -~ -- - -- -~ 1.4 - -- -- -- -- 14 0.9 1.4 1.1
Width/Depth Ratio - - -- - - -~ - - 15.5 11.2 20.8 16 -- - 16 -- -- 15.4
Entrenchment Ratio -- - - - - - -= -- 1.3 1.4 9.9 4 - - 6.8 - -- 7.1
Wetted Perimeter f - - - - - -- - - - - - - - - - - - -
Hydraulic radius ft - - - - - - - -- - -- - -- - - - 0.5 0.5 0.5
Channel Beltwidth ft - - - - - - -~ -- 40 -- - 80 - - - 18.5 553 34.7
Radius of Curvature ft - - -- - -- - 10 40 25 -- - 24 48 83 66 12.8 38.1 20.6
Meander Wavelength ft - - -- - - - 50 60 55 60 80 70 -- - 200 75.4 124.6 93
Meander Width ratio - -- -- - - -~ - -- 5.4 -- -- 10 -- - - 2.2 6.5 4.1
lﬁPn’)ﬁle",' - T :,-|  ———1 — ‘ , : i : : —
Riffle length f - -- - - - - - -- - - - - - - -- - - -
Riffle slope fi/ft - - - -- - -~ 0.007 0.02 0.01 - -- -- -- - 0.009 0.002 0.01 0.03
Pool length ft - -- - - -- - - - - - -- - -- - - 2.7 24.6 15.8
Pool spacing ft - -- - - -- -- -- -- 70 -- - -~ 40 64 64 26.6 63.8 43.5
Substrate f - o | ' ' - ' - .
ds50 mm - - -- -- - - - -- 0.5 - -- -- -- - 6 0.5 2.0 1.3
ds4 mm -- - -- = - - - -- 5 - -- -- -- - 22 9.3 26.2 17.8
Additional Reach Parameters
Valley Length ft -- -- 1284 -- 1284 1327
Channel Length ft -- -- 1412 -- 1541 1460
Sinuosity -- - 1.1 1.1 1.4 1.2 1.2 1.1
Water Surface Slope fi/ft - -~ 0.0165 0.01 0.016 0.013 0.0183 0.013
BF slope fi/ft - - 0.0165 0.01 0.016 0.013 0.0183 0.013
Rosgen Classification - - F4 Bdc - C4 Cc4 C5
*Habitat Index - - - - - -
*Macrobenthos - - - - - --
Purlear Creek Phase Il (010559701) March 2006 — Year 0 of 5 17
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2.3  Wetland Assessment

A quantitative assessment of Year 0 wetland hydrology was not possible due to malfunctioning
of the sampling wells. The wells will need to be repaired to continue monitoring of wetland
hydrology. Vegetation Quads #1 and #6 were used to assess wetland vegetation status. As
shown in section 3.1, these quads shows that vegetation growth in the wetland currently exceeds

success criteria.

Exhibit Table XI: Wetland Criteria Attainment

Well Vegetation
Hydrology Vegetation Survival
Tract Well ID Threshold Tract Mean Plot ID Threshold Tract Mean
Met? Met?
RDS-W1 - \'2! Y
W1 & W2 -- 100%
RDS-wW2 - Vo Y

* Wells are malfunctioning and require maintenance to continue wetland hydrology monitoring

3.0 Methodology

Monitoring methods for the Year 0 assessment did not deviate from the procedure described in
the mitigation report.

Purlear Creek Phase IT (010559701) March 2006 — Year 0 of S
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APPENDIX A
VEGETATION MONITORING DATA



Planting Species List

Commen Name Genus Species Live Stakes Trees
Paw Paw Asimina triloba 100
Buttonbush Cephalanthus occidentalis 100
Redbud Cercis L 50
Silky Dogwood Cornus amomum 2,100 200
Flowering Dogwood Cornus forida 100
Persimmon Diospyros virginiana 100
Green Ash Fraxinus pennsylvanica 200
Black Walnut Juglans nigra 100
Red Mulberry Morus rubra 100
Black Gum Nyssa sylvatica 300
Ninebark Physocarpus opulifolius 1,200
Sycamore Platanus occidentalis 200
White Oak Quercus alba 100
Red Oak Quercus falcata 100
Water Oak Quercus nigra 100
Willow Oak Quercus phellos 100
Shumard Oak Quercus shumardii 100
Black Willow Salix nigra 800
Sitky Willow Salix sericea 2,750
Elderberry Sambucus canadensis 1,150

Total Planted 8,000 2,050
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Photograph VQ4 — Quad 4 (2-2-2006)
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Photograph VQS — Quad 5 (2-2-2006)
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Photograph VQ7 — Quad 7 (2-2-2006)

Photograph VQ8
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STREAM MONITORING DATA
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Title | Permanent Stream Monitoring Photos
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Photograph SP1 — Transverse bar directing flow into outside pool bank downstream..
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