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1.0 INTRODUCTION

The North Carolina Ecosystem Enhancement Program (NCEEP) has completed a stream
restoration project along Big Warrior Creek in Wilkes County, North Carolina. The project site
includes the lower mainstem of Big Warrior Creek, as well as two of its tributaries, for a total
restoration length of approximately 11,035 feet. This report provides baseline monitoring results

from the project and sets forth a monitoring plan for the next five years.

The Big Warrior Creek Stream Restoration project is located in Wilkes County, North Carolina,
approximately 8 miles southwest of the Town of Wilkesboro (Figure 1). Big Warrior Creek and . -
its tributaries originate in the Brushy Mountains near the boundary betweén Wilkes County and
Alexander County. The streams begin in the sloped, wooded foothills of the Brushy Mountains
and flows through a broad agricultural valley. Downstream of the project area, Big Warrior

Creek ultimately flows into the W. Kerr Scott Reservoir along the Yadkin River.

From its downstream end at the box culvert under NC State Highway18, the coinpleted project
extends upstream approximately 7,185 feet through pastureland and along the northern perimetef
‘ of a low-lying hillslope. Through the project area, the mainstem stream is a third-order channel
(at 1:24,000 scale). Two second-order tributaries join the mainstem channel within the study
area. The project includes restoration of portions of the tributaries, including 2,415 feet of the
upstream-most Mountain Creek Tribﬁtary (as referenced in a historical deed) and approximately
1,435 feet of the downstream-most tributary—hereinafter reférred to as “Lower Tributary.”
Mountain Creek Tributary flows unimpeded from a steep, forested colluvial valley before
reaching the project area. Lower Tribﬁtary emerges from a confined colluvial valley and passes

through a culvert under Boone Gap Road to enter the project area.

The overarching goal of the project is to establish a stable planform, cross-sectional, and pfoﬁle
pattern to Big Warrior Creek and its tributaries, with the premise that geomorphic and habitat

function will follow appropriate channel form. Specific objectives included the following:
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1. Reduce bank erosion.

EXclude cattle from the stream and riparian zone.
Improve water quality.

Establish a floodplain at a lower elevation.
Enhance in-stream habitat.

Improve functional and aesthetic value of the riparian corridor.

Nk LN

Preserve existing beneficial channel, floodplain features, and riparian vegetation.
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2.0 SUMMARY

The physical monitoring described in this Mitigation Plan is intended to provide a framework for
documenting channel and riparian conditions in the 5 years following project construction. This
information is needed to diagnose unforeseen problems resulting from the design and

construction of the project and/or changes in the stream environment.

This Mitigation Plan presents an overview of the stream restoration site, the methodologies
utilized in developed baseline (post-construction) conditions, and recently recorded baseline
monitoring data. Success criteria are established for use in evaluating monitoring data collected
over the next 5 years. In the event that problems are identified during monitoring, a contingency

plan is outlined to suggest immediate remedial actions.

2.1 Description

In November 2004 a stream restoration design and construction project using natural stream
channel geometry design parameters was completed on Big Warrior Creek in Wilkes County,
North Carolina near Wilkesboro. The project was undertaken by the Ecosystem Enhancement
Program (EEP) of the North Carolina Department of Environment and Natural Resources. CDM
and Biohabitats have established the monitoring stations and protocol, and collected baseline
monitoring data. The sfream restoration design entailed reconfiguration of the cross-sectional
géqmetry, planform pattern, and channel’proﬁ-le and reforestation of the alluvial valley to

improve physical conditions at the site.

2.2 Field Methods ,

The following seg:tion describes the methods applied to establish morﬁtoring stations and collect
monitoring data. Parameters to be measured Vduring each monitoring period include longitudinal
profile, channel cross sections, pebblé counts, photographs, énd vegetative plots. Locations of all

monitoring stations are depicted in the planform maps in Appendix A.
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2.2.1 Longitudinal Profile and Cross Sections

Eight locations for channel cross sections were selected by Biohabitats and CDM for monitoring.
Permanent rebar monuments were created by thevContractor’s surveyor, WK Dickson, along both
sides of each cross section. Established elevations are indicated by wooden stakes at each
monument. These monuments were used to tie the cross sections and longitudinal profile into
real vertical space during survey data reductipn. There is also one North Carolina Géological
Survey (NCGS) monument near the site referred to as “3 ATA.” If the rebar monuments cannot

be relocated, future surveying for this monitoring plan can tie into this NCGS monument.

Following installation of the rebar monuments, the eight cross sections were surveyed with a
standard survey level, survey rod and measuring tapes. Baseline cross-sectional measurements
are intended to document a range of future adjustments in channel geometry. Cross-sectional
features measured during the surveying efforts included monumented cross-sectional endpoints
(capped rebar), topographic breaks in slope, bankfull indicators, edge of water at time of survey,
and channel features that may influence the direction and/or speed of flow in the channel. The
locations of monumented cross sections are shown by numbered, dark blue line segments in
Appendix A. Results from the baseline cross-sectional measurements are shown in Appendix C.

Two of the cross sections (#2 and #3) overlap the longitudinal proﬁle.‘

One continuous thalweg proﬁle was surveyed through a 2,000-+-foot section of the project reach
to establish baseline streambed elevations. Features such at riffles and pools were noted in the
survey. The location and elevation of flow deflection and grade control structures such as rock
vanes and rock cross vanes were also surveyed. The extent of the field-surveyed longitudinal
profile is shown by magenta line segments on Sheets 2 through 4 of Appendix A. The baseline
longitudinal profile from December 2004 is shown in Appendix B.

To construct the baseline profile survey shown in Appendix B, measuring tapes were stretched
end-to-end along the thalweg to record cumulative distance downstream. Because the thalweg
will adjust slightly in planform from year to year, it should be expected that the total reach length

will be somewhat different for each nionitoring year. As aresult, a point at a given distance on a
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field-surveyed profile graph may not represent the same location shown on the as-built survey
plan (Appendix A). The magnitude of the offset can, however, be evaluated by locally

comparing the x-axis “distance” of a stationary in-stream structure (e.g., a cross vane) between

years.

2.2.2 Pebble Counts

To evaluate textural properties of the bed following completion of construction, pebble counts
were conducted at each cross section location using standard Wolman pebble count methodology
(Wolman, 1954). The 100 particles selected for sampling were chosen from pool and riffle units
in proportion to the percentage area that the channel imits represented through the sample area
(e.g., for a reach with 40% riffle énd 60% pool, 40 particles were selected from the riffle and 60
particles were selected from the pool). Baseline results from the pebble counts are shown in
Appendix D. Pebble counts taken in the future at these same locations will be compared with the

baseline data in this report to establish changes in particle size and persistence of riffle armoring..

2.2.3 Photographs

To document the overall channel stability and development of the riparian zone with time,
photographs were taken along the length 61’ the project reach. These photographs were not
monumented, but were taken from vantages providing clear views of the channel banks,
structures, and vegetation. The vantages of these photographs may change with time if
conditions (e.g. vegetation growth, bank erosion) warrant it. Baseline photographs are included

in this report in Appendix E.

2.2.4 Vegetation Plots

Seven (7) sample vegetation plots were established in the field. The locations of vegetation
sampling were selected using predetermined sample plot locations to straddle a range of planting
zones. The locations of vegetation plots are shown oﬁ Sheets 11 through 20 of Appendix A. At
each monitoring location, a center point and four (4) additional points were identified around
which to configure the sampling. The center points of the sample plots were marked in the field

by partially embedded 4-foot long rebar with yellow caps, and will be reoccupied annually.




North Carolina Ecosystem Enhancement Program

Big Warrior Stream Restoration Mitigation Plan
March 2005

The four sample points around the center point were located due North, South, East and West of
-the center point, each approximately 37 feet from the center point. The 37-foot radial distance
equates to approximately 1/10 of an acre. At each of the five points, a 6-foot diameter circle was
established to estimate percent understory cover, canopy closure, and herbaceous cover. All trees
and shrubs within the 37-foot radius were identified and tallied and the overall condition of the
tree or shrub was assessed to identify mortality, herbivory, disease, and/or infestation. A
sampling data worksheet was used to compile the data gathered at each of the sample plots.
Baseline monitoring results for each plot are shown in Appendix F, along with a summary of
cumulative tree density at the beginning of the appendix. Monitoring results- show an average

tree density of 279 stems/acres, which. falls short of the State requirement of 320 stems per acre.

2.3 Plan View of Project

Appendix A includes scaled 117 by 17” planform maps adapted from the és-buﬂt drawings to
reflect mohitoring locations. The plots show the as-built topography superimposed on the design
plans for reference. The maps show the location of all in-stream structures, vegetation planting
-zones, Vegetation sample plots, and the easement boundary. Final planting schedules
corresponding with species planted by planting zone are shown in Appendix G. Many changes
were made during construction in the field with the agreement of the Designer and the Contractor

based on professional judgment of what would improve the installation.

2.4 Contact Information

The table below summarizes contact information for the design firm, construction firm, and the

Wetlands Restoration Program.

" Table 2.1 Contact Information for Brown Branch Stream Restoration

Design Firm Construction Firm NCEEP
Address: Address: ' Address:
CDM Shamrock Environmental Corporation, | NC Ecosystem Enhancement
5400 Glenwood Avenue, | Inc. Program
Suite 300 P.O. Box 14987 1652 Mail Service Center
Raleigh, NC 27612 Greensboro, NC 27415 - Raleigh, NC 27699-1652

ohabitats
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Design Firm

Construction Firm

NCEEP

Phone:
(919) 787-5620

Phone:
(336) 375-1989

Phone:
(919) 715-1157

Primary Contact:

Kelly Boone

Primary Contact:

Bill Wright

Project Manager:

Jeff Jurek
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3.0 SUCCESS CRITERIA

Determining whether changes in stream conditions constitute problems can be difficult. Streams,
by their nature, are dynamic systems which gradually adjust their cross section, profile, and
planform with changing environmental conditions. Because rivers are dynainic systems which
are subject to catastrophic events, evaluation of changes in the newly constructed channel must
be taken in the context of the entire river system. Therefore, each annual monitoring plan will
synthesize all monitoring results to evaluate if a local change does ih fact pose a problem to the

larger stream restoration project.

To evaluate the physical success of the constructed stream restoration, monitoring results will be
reviewed annually from Year 1 through Year 5. Results from that monitoring will be evaluated
in terms of the success criteria outlined below. If results show that significant problems have

developed between monitoring rounds, a suite of contingencies will be undertaken, as outlined in

Section 6.0.

3.1 Channel Dimension

Channel aggradation (bar formation) and/or degradation (bed and bank scour) all occur naturally
as part of fluvial processes and one should not be overly concerned when théy occur, especially
in areas where they aré expected. Unexpected occurrence of channel bars and/or bed scour of the
new channel may form after a storm event, but these changes are typically transient and may be
reversed by the next storm. These features will be noted during all scheduled monitoring to
,asc'ertain if they are temporary, static, or growing. Monumented cross sections will provide the
best means for evaluating channel dimension during the mom’toﬁng period. Table 3.1
summarizes success criteria fof the cross-sectional monitoring data to help determine if observed
changes shall be considered as in the realm of acceptable channel dynamics versus contrary to the

- intent and integrity of the project.

In meander cross sections, some erosion of the outer bank and along the pool bottom will not

constitute a problem. To indicate success, most pools should persist in meander bends, most
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riffles should persist in straight sections, and cross-sectional areas should show no radical change
in width/depth ratio. Along the pool, however, if érosion is very rapid (e.g., 1 ft/yr) and
continues for five years, some contingency measure should be undertaken. Also if the
progression of bed or bank scour threatens the overall stability of the bank, its structures or in-
stream structures, again, the problems will need to be addressed. Similarly, if a bar is aggrading
(growing) it could expand to the point where flows are directed into one or both banks causing
erosion and possible bank failure. In this case the bar needs to be removed before bank failure

occurs and the cause of the bar formation should be determined.

Table 3.1 Summary of Success Ci‘iteria for Channel Dimension

Associated Monitoring Tasks Success Criteria

* Pools are maintained in most meanders; riffles persist in most
straight reaches.

= Measured bankfull dimensions are similar (+/-25%) to that of
design and/or within range of ratios for reference reaches

Permanent Cross Sections = No rapid, chronic bank erosion (> 1 ft/yr) and/or imminent
threat to bank stability

* No significant mid-channel bar development in riffles; thalweg
does not bifurcate

» No significant chronic sedimentation in pools

Bar formation is often caused by debris jams. Large woody debris is generally beneficial to
natural streams, where it creates important habitat niches and affects sediment dynamics.
However, in a newly constructed channel without the stabilizing role of bank Ve'getation, large
woody debris can deflect flow and cause local scour beyond the intended short-term range of
stream dynamics. Therefore, large accumulations of woody material during the first five yeérs
after construction could be problematic. Such deleteribus debris jams will be removed along
‘with the bar material, and grade control structures will be modiﬁed to stop the accumulation of

sediments.

In riffle cross sections, some aggradation and/or degradation is expected as the thalweg shifts

slightly across the bankfull channel and as frequent flood events slightly reshape the banks.

10
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However, if bar d\evelopment is so pronounced that the thalweg is split and flow is directed

towards a vulnerable bank, some contingency measure may be undertaken.

3.2 Channel Planform Pattern

The overall channel pattern and therefore sinuosity should remain the same during the
monitoring period. Significant planform problems that would warrant contingencies include a
meander cutoff, extensive erosion in the vicinity of bank and bed protection structures, and
debris jams obstructing or redirecting flow. Table 3.2 outlines these success criteria. Both the

longitudinal profile and photographs will provide a means for assessment of channel planform

pattern.

Table 3.2 Summary of Success Criteria for Channel Planform Pattern

Associated Monitoring Tasks Success Criteria
Longitudinal Profile * Measured sinuosity is same as as-built design (+/- 0.1 ft/ft),
(to obtain thalweg length) based on measured thalweg length and same valley length

= No channel avulsions _
Photographs ®  No significant changes in radius of curvature
‘ = Valley and stream types persist

3.3 Longitudinal Profile

Table 3.3 summarizes success criteria for evaluation of Big Warrior Creek’s longitudinal profile.
Monitoring of the longitudinal profile will indicate success if thé general pool/riffle sequence
persists through the monitoring period—that is, pools remain in meander bends and riffles
remain in straight sections of the channel. The most serious'pr.oblem that could occur‘would be
the development of a headcut that progresses past a grade control device. If this is observed,

contingency measures should be undertaken immediately (see Section 6.0).

Particularly in the first few years of monitoring, we anticipate that the extent of individual riffles

will change. For example, the downstream end of a riffle may extend somewhat

11

Biohabitats
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towards a pool, but should not completely fill or eliminate the pool feature. Conversely, if scour
during high flows mobilizes sediment through a pool, the pool may extend longitudinally or

deepen.

Table 3.3 Summary of Success Criteria for Longitudinal Profile

Associated Monitoring Tasks , _ Success Criteria

= Pool-riffle sequences persist in sequence with planform pattern
(i-e. pools generally in meander bends; riffles generally in straight
~ sections) '

= No development of headcuts
= Riffle slopes do not exceed reference reach and/or design values
= Measured thalweg length undergoes little change (+/- <200ft)

Longitudinal Profile

3.4 Channel Bed Materials

We expect that pebble counts will indicate some fluctuations in the grain-size distribution of bed
materials, and possibly some minor net coarsening as finer materials are flushed from the bed
with time. As shown in Table 3.4, success criteria include pools remaining distinctly finer than
riffles, and no major shift in the median classification of the grain-size distribution (e.g., a gravel-
dominated section becomes sand-dominated). A major deviation in particles size may indicate an

adjacent or upstream erosion problem, and should be evaluated for its root cause.

Table 3.4 Summary of Success Criteria for Channel Bed Materials

Associated Monitoring Tasks ‘ Success Criteria

= D5y and Dy measurements remain gravel-sized (as based on
Pebble Counts percent pools and riffles)

= Some coarsening of riffles and/or fining of pools may occur

3.5 Photographs

Repeat photography should show no major changes in channel pattern and no progressive bank
erosion. In addition, photographs should indicate the net survival and gradual growth of
vegetation in the planting zones through the kproj ect (Table 3.5). Non-monumented photographs

of bank and bed structures should show no serious threat to their stability during monitoring.

12
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Table 3.5 Summary of Success Criteria for Photo Points-

Associated Monitoring Tasks Success Criteria

= No rapid, chronic bank erosion

Permanent Photo Stations = No major change in planform pattern

Photographs . .
= Vegetation growth evident

Non-monumented Photographs | ®= No threat to structural stability of structures

3.6 Vegetation Survival

North Carolina State guidelines require the survival of at least 320 tree stems/acre. Success will
be determined by survival of tree species within the sample plots. In addition, at least six
different planted tree species should be present at the entire site. If the vegetative success criteria

are not met, the cause of failure will be determined and appropriate corrective action will be

taken.

Herbaceous vegetation is also extremely important to riparian function and ultimate project
success. Herbaceous species provide below-ground and above-ground habitat, amelioraté soil
compaction while increasing infiltration rates, introduce organic matter into the soil, and prevent
- soil erosion. A target coverage of 80% is recommended for the project during each monitoring
year. If the 80% criteria is met, but large contiguous patches of bare soil appear in erosion-prone

areas, these areas may also warrant additional attention.

Table 3.6 Summary of Success Criteria for Vegetation Survival

Associated Monitoring Tasks ‘ Success Criteria
Vegetation Plots = Survival is at least 320 stems/acre for trees after 5 years
= At least 6 planted species are represented in surviving species
»  Vegetation growth evident throughout planted zones
Photographs = Vegetation forms contighous riparian zone

= At least 80% herbaceous coverage maintained, with no
problematic contiguous bare areas '

13
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40  MONITORING SCHEDULE

The Big Warrior Creek Stream Restoration was officially accepted following a final walkthrough
on November 12, 2004. The as-built monitoring results described in this report will be followed
by five rounds of annual monitoring guided by the Ecosystem Enhancement Program. FolloWing

each year of monitoring outlined in Table 4.1, a revised monitoring report will be submitted to

the Corps.

Vegetation monitoring is most successfully conducted during the growing season when leaf
coverage is good. Therefore, annual monitoring could occur during each August (or as late as
early September) to aid plant species identification while still approximating a year-long lapse
since the November completion date. At present, the EEP has not delegated data collection and

report preparation for monitoring in Years 2 through 5. This will be determined at a later date.

Table 4.1 Proposed Monitoring Schedule

Annual Monitoring*
o Post- ‘
Monitoring Construction | YFAR1 | YEAR2 | YEAR3 | YEAR4 | YEARS
Parameter '
Documentation Aug, Aug. Aug. Aug. Aug.
2005 2006 2007 2008 2009
Cross Sections = X X X X X
Longitudinal Profile ] X X X | X X
Permanent Photo Stations | X X X X X
Photos of Structures n X X X X X
Vegetation n X X X X X

* Most construction was completed in September 2002 (minor punch list items were completed in January 2003).
Installation of vegetation was completed in February 2003. Annual monitoring should be conducted during August,
when vegetation can be evaluated sufficiently prior to the dormancy.

B = Baseline data collected (provided in this report)

X = Measurement proposed

14
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5.0 MITIGATION

The Big Warrior Stream Restoration includes portions that quality as “Restoration” and as

“Enhancement.” The definitions of the two approaches are reviewed below in the context of the

design.

5.1 Stream Restoration

The majority of the constructed channel qualiﬁes as “Restoration,” under the following definition
following the April 2001 (Version 3.0) “Internal Technical Guide for Stream Work in North
Carolina” by NCDENR: |

“Stream restoration is defined as the process of converting an unstable, altered
or degraded stream corridor, including adjacent riparian zone and flood-prone
areas to its natural or referenced, stable conditions considering recent and future
watershed conditions. This process also includes restoring the geomorphic
dimension, pattern, and profile as well as the biological and chemical integrity,
including transport of water and sediment produced by the stream’s watershed in
order to achieve dynamic equilibrium.”

The total length of constructed stream that qualifies for restoration is 10,585 feet, and includes
the full lengths of the restored tributaries (2,415 along Mountain Creek, 1,435 feet along Lower
Tributary) and the contiguous length of the mainstem from STA 0+00 uiistream to STA 67+35.
The channel design through these areas was based on reference reach data (dimension, pattern,
and profile) from similar, stable streams in the same geographic province of North Carolina. The
- design also accounted for watershed hydrology, stream hydraulics, and associated sediment

transport processes.

5.2 Stream Enhancement

Upstream of STA 67+35 along the mainstem, the design included minor bank regrading, the
installation of bank protection (log toe protection) and in-stream structures (rock J-vane and rock
cross vane), and revegetation. However, the channel cross—section and planform geometry were

not significantly modified. This 450-foot section qualifies as “Stream Enhancement” under the

Internal Technical Guide’s definition:

15
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“Stream enhancement is the process of implementing certain stream
rehabilitatioﬂ practices in order to improve water quality and/or ecological
Junction. These practices are typically conducted on a stream bank or in the flood
prone area. For example, an enhancement procedure may be fencing out a
stream from cattle and re-establishing vegetation in order to provide stream bank
stability. However, these types of practices should only be attempted on a stream
reach that is not experiencing severe aggradation or erosion. Enhancement
activities may also include the placement of instream habitat structures.
However, care must be taken to ensure that the placement of the instream

structures will not affect the overall dimension, pattern, or profile of a stable
stream.”

16
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6.0

MAINTENANCE AND CONTINGENCY PLANS

Table 6.1 summarizes contingency plans for common problems that may be identified during

monitoring.

Table 6.1 Stream Restoration Contingency Plan

Parameter

Concern

. Contingency Plan

Timeframe*

Cross Section

Severe bank erosion threatening
stability of bank and/or bed/bank
structure(s)

Pump baseflow around work area

Place large rock(s) (min. 30" dia.) at base of scour
Fill scour area with clean fill

Place topsoil in eroded area and compact. Seed
with permanent seed mixture and stabilize with
biodegradable matting

Plant with Sandbar willow (Salix exigua, interior)
or Silky willow (Salix sericea) and Silky dogwood
(Cornus amomum) (1' - 2' cont.) on outer edge of
eroded area. '

Monthly

Planform

Serious bank erosion in vicinity
of bank/bed structure(s)

Place top soil in eroded area and compact. Seed
with permanent seed mixture and stabilize with
biodegradable matting

Plant with Sandbar willow (Salix exigua, interior)
or Silky willow (Salix sericea) and Silky dogwood
(Cornus amomum) (1' - 2' cont.) on outer edge of
eroded area

Monthly

Debris jam or beaver dam

" obstructing/ redirecting flow

Remove any obstruction that forms within the first
five years ‘

Monthly

Headcut progresses past grade
control device

Pump baseflow around work area

Stabilize head cut with placed large rock (min. 30"
dia.) structure, such as a cross vane or step, as
appropriate ‘

Immediate

Profile

Severe scour at downstream end
of bed structure

Divert flow away from work area or pump around
Place large rock (min. 30" dia.) in scour hole
without excavating

Push rock down if necessary to make flush with
channel

Monthly

Vegetation

Section of planted vegetation
not growing or stem survival
<320 tree stems/acre

Determine reason for failure.

If failure was due to insufficient light, and shade
tolerant species were used, remove the dead plant
material and plant containerized stock of shade
tolerant shrubs such as silky dogwood (Cornus
amomum), arrowwood (Viburnum dentatum), and
blackhaw (Viburnum prunifolium).

If failure was due to use of dead plant material,

- improper installation, disease, or drought, remove

the dead plant material and replace with live plant
material during the proper season.

Seasonally

*Timeframe is as follows: Immediate (1-7 days), Monthly (within 1 month), Seasonal (within 6 months).
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North Carolina Ecosystem Enhancement Program

Big Warrior Stream Restoration Mitigation Plan
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Appendlx B
LONGITUDINAL PROFILE
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== As-Built Surveyed Profile

— Design Profile
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1) Stationing of features shown above differs slightly from stationing shown in the as-built drawings
(Appendix A) due to minor differences in the field interpretation of thalweg.

2) Due to minor differences in the cumulative length of the thalweg in the design versus as-built
drawings, an individual feature (e.g., top of riffle) may not plot at the same Station in the two profiles
(design and as-built) shown above.
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Monitoring Cross Section
Big Warrior Creek Stream Restoration
Lower Mainstem, Pool

Copyright of Biohabitats, Inc.

X/s 1
1100.00

Existing Ground
- - B- - Bankfull Width
—& ~Flood Prone Elevation

1098.00 A

1096.00

1094.00

1092.00

1090.00 |

1088.00 -

Elevation (ft)

1086.00 -

1084.00 -

1082.00

1080.00 -

1078.00

O Ty < S % S 6y o &y & 2y 7, PN 78 2, Ze 2
o o o o o % 0 0 0 9 7H B B H B B

Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification Flow Calculations
Bankfull Width 62.62 (ft) Max BF Depth 4.45 (ft)
Entrenchment >2.0 (ft/it) Mean BF Depth 1.53 (ft)
Width:Depth 41.05 (ft/ft) XIS Area - 95.53 (ft°)
Sinousity (ft/ft) Manning'sn 0.0350
Slope 0.0040 (ft/ft) BF Ave. Velocity 3.52 (ft/s)
Dsgo 9 (mm) Discharge 335.83 (cfs)
Stream Type C4 Shear Stress 0.37 (Ib/ft)
Bio Project Number: 02803.01 , , '

Surveyed: 12/07/04 By: BS (BIO), KB ({CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1086.53, RBM = 1088.82




Monitoring Cross Section
Big Warrior Creek Stream Restoration
Lower Mainstem, Riffle

iohabitats

Copyright of Biohabitats, Inc.

XIS 2
1096.00
1095.00
1094.00 -
1093.00 -
1092.00
£ 1091.00 -
[ on
£ 1090.00 -
[
o
i 1089.00 |
1088.00 -
1087.00 |
Existing Ground
1086.00 - - B- - Bankfull Width
1085.00 | —2& —Flood Prone Elevation
1084.00
o b v b % o v % % T, R % %
Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification ~ Flow Calculations
Bankfull Width |  31.57 (ft) Max BF Depth 2.19 (fH
Entrenchment >3.3 (ft/ft) Mean BF Depth 1.32 (ft)
Width:Depth | 23.96 (ft/t) XIS Area 41.59 (ft*)
Sinousity . ~ (ft/ft) Manning'sn 0.0350
Slope - | 0.0040 (ft/ft) BE Ave. Ve!ocity"‘ , 3.19 (ft/s)
Dso ; ~ <2 (mm) Discharge 132.78 (cfs)
Stream Type C4 Shear Stress 0.32 (Ib/ft?)
Bio Project Number: 02803.01 ; o -

Surveyed: ' 12/07/04 By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1089.81, RBM = 1091.47




Monitoring Cross Seétion
Big Warrior Creek Stream Restoration
Mid- Mainstem, Riffle

Copyright of Biohabitats, Inc.

XIS 3
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1104.00 |
1103.00 -
1102.00 -
1101.00 |
£ 1100.00
o
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[0
3
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1097.00 -
1096.00 |
1095.00 Existing Ground
- - 8- - Bankfull Width
1094.00 —&4 —Flood Prone Elevation
1093.00 -
o o % o % % o % % h T %
Distance from an arbitrary datum (ft)
~ Rosgen Stream Type Classification "Flow Calculations
Bankfull Width 26.97 (ft) Max BF Depth 2.52 (ft)
Entrenchment >2.3 (ft/it) Mean BF Depth 1.61 (ft)
Width:Depth 16.79 (ft/ft) XIS Area 43.32 (ft)
Sinousity (ft/ft) Manning's n 0.0350
Slope 0.0040 (ft/ft) BF Ave. Velocity 3.60 (ft/s)
Dso ’ <2 (mm) Discharge 155.99 (cfs)
Stream Type c4 Shear Stress | 0.39 (Ib/ft))
Bio Project Number: 02803.01 o
Surveyed: 12/07/04 By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1100.19, RBM = 1099.23




Copyright of Biohabitats, Inc.

Monitoring Cross Section
Big Warrior Creek Stream Restoration
Upper Mainstem, Pool

iohabitats

X/S 4
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1113.00 |
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s
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@
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- - @8- - Bankfull Width
1103.00 —& - Flood Prone Elevation
1102.00
2] 0 7)) s % ) ) D % 700 770 7‘30
Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification - Flow Calculations
Bankfull Width | 20.79 (ft) Max BF Depth 2.21 (ft)
Entrenchment 3.03 (ft/ft) Mean BF Depth 0.81 (ft)
Width:Depth 25.78 (ft/ft) X/S Area 16.76 (ft%)
Sinousity (ft/ft) Manning'sn 0.0350
Slope 0.0040 (ft/ft) BF Ave. Velocity 2.28 (ft/s)
Dee 3 (mm) Discharge 38.14 (cfs)
Stream Type C4 Shear Stress 0.19 (Ib/ft?)

Bio Project Number:

Surveyed:

02803.01
12/07/04

By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1107.16, RBM = 1110.11




Monitoring Cross Section

Mountain Creek Tributary, Pool

Copyright of Biohabitats, inc.

Big Warrior Creek Stream Restoration

XIS 5
1109.00
1108.00 -
1107.00 -
1106.00 -
1105.00 -
£ 1104.00 |
o
£ 1103.00 -
@
3
i 1102.00 -
1101.00 1 Existing Ground
1100.00 - - B~ - Bankfull Width
—& ~Flood Prone Elevation
1099.00 -
1098.00
1097.00
o v v v D D o D % g T R R A
Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification Flow Calculations
Bankfull Width | 13.15 (ft) Max BF Depth 1.83 (it)
Entrenchment 2.18 (ft/ft) Mean BF Depth 1.09 (ft)
Wyi,dth:Depth'f 12.09 (ft/ft) X/ISArea 14.31 (ft})
Sinousity (ft/ft) Manning's n 0.0350
Slope 0.0080 (fi/t) BF Ave. Velocity 3.84 (ft/s)
Deo 20 (mm) Discharge 54.92 (cfs)
Stream Type C4 Shear Stress 0.51 (Ib/ft)
Bio Project Number: 02803.01 : :

Surveyed: 12/08/04 By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1103.55, RBM = 1102.84




Monitoring Cross Section
Big Warrior Creek Stream Restoration
Mountain Creek Tributary, Riffle

Copyright of Biohabitats, Inc.

XIS 6
1105.00
1104.00 |
1103.00 -
1102.00 -
1101.00 -
1100.00 -
£ 1099.00 -
[ o
2 1098.00
©
o ,
i 1097.00 |
1096.00
1095.00 -
1094.00 1 Existing Ground
1093.00 - - -8~ - Bankfull Width
1092.00 | —& - Flood Prone Elevation
1091.00 . _ ‘
4 o o &) E7 P % » % 2] % T %
Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification Flow Calculations
Bankfull Width | 16.83 (ft) Max BF Depth 2.13 (ft)
Entrenchment 4.29 (ft/ift) Mean BF Depth 1.36 (ft)
Width:Depth | 12.37 (ft/ft) XIS Area 22.89 (ft)
Sinousity (ft/ft) Manning's n 0.0350
Slope 0.0080 (ft/ft) BF Ave. Velocity 4.54 (ft/s)
Dso : 17 (mm) Discharge ‘ 103.86 (cfs)
Stream Type C4 Shear Stress 0.65 (Ib/ft?)
Bio Project Number: 02803.01
Surveyed: 12/08/04 By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1098.97, RBM = 1098.26




Monitoring Cross Section
Big Warrior Creek Stream Restoration
Lower Tributary, Riffle

Copyright of Biohabitats, Inc.

XIS7

1110.00

1109.00 |

1108.00 -
£ 1107.00
o
S
®
>
& 1106.00
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Existing Ground
- - 8- - Bankfull Width
1104.00 —4- ~Flood Prone Elevation
1103.00
o 0 ~0 7] o 7 %
Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification ' Flow Calculations
Bankfull Width 13.49 () Max BF Depth 1.25 (ff)
Entrenchment . >2.6 (ft/ft) Mean BF Depth 0.80 (ft)
Width:Depth 16.93 (ft/ft) X/S Area . 10.76 (ft))
Sinousity (ft/ft) Manning'sn 0.0350
Slope | 0.0140 (fu/ft) BF Ave. Velocity 4.24 (ft/s)
Deg 8 (mm) Discharge 45.66 (cfs)
Stream Type C4 Shear Stress 0.68 (Ib/ft?)
Bio Project Number; 02803.01 ‘ '

Surveyed: L 12/07/04 . _ By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1106.85, RBM = 1107.68




Monitoring Cross Section
Big Warrior Creek Stream Restoration
Lower Tributary, Pool

Copyright of Biohabitats, Inc.

iohabitats

XIS 8

1104.00

1103.00

1102.00

1101.00

1100.00

Elevation (ft)
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1098.00

1097.00 1

Existing Ground
~ - B- - Bankfull Width

—a& - Flood Prone Elevation

1096.00

)

% D o %

Distance from an arbitrary datum (ft)

Rosgen Stream Type Classification
Bankfull Width | 35.17 (ft)
Entrenchment >1.5 (ft/ft)
Width:Depth | 57.58 (ft/ft)
Sinousity = (ft/ft)

Slope 0.0140 (ft/ft)
D5Q' 13 (mm)
Stream Type C4

Flow Calculations
Max BF Depth ' 1.68 (ft)
Mean BF Depth 0.61 (ft)
X/SArea 21.48 (it%)
Manning's n 0.0350
BF Ave. Velocity 3.59 (ft/s)
Discharge - 77.19 (cfs)
Shear Stress 0.53 (Ib/ft?)

Bio Project Number:
Surveyed:

02803.01:
12/08/04

By: BS (BIO), KB (CDM)

NOTES: Single circle on each bank represents benchmark, LBM elevation = 1100.63, RBM = 1099.38
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Cross Section #1 (Pool)
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Big Warrior Creek
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Big Warrior Creek
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w-axlcnoo-ao_\oﬁf

10 10% 78%
10 10% 88%
12 12% 100%
0% 100%
0% 100% -
0% 100%
0% 100%
0% 100%
0% 100%
0% 100%
100 100%
=[115.2
Particle Size - Histogram
. Distributio i 50%
100% T T 3 i 45%
90% - 40%
80% i
35%
oo -
5 60% -5
= 50% ] né 25%
2 0% - c\: 20%
30% i 15%
20% ] 10%
10% i 5%
0% - 0%

10 100 1000

Particle Size [mm]

! i

10000

VY o O g @ P o> P

- Sediment Size [mm]




North Carolina Ecosystem Enhancement Program
Big Warrior Stream Restoration Mitigation Plan
March 2005

_Appendix E
PHOTOGRAPHS




North Carolina Ecosystem Enhancement Program

Big Warrior Creek Stream Restoration

Post-Construction Photographs of Project Area

Abbreviations/Legend:

MS = Main Stem

MC = Mountain Creek Tributary

LT = Lower Tributary

Right Bank = Right bank looking downstream
Left Bank = Left bank looking downstream




Main Stem

Station 67+35 to Station 0+00




Photograph 1. Looking upstream from culvert at log Photograph 2. Looking upstream from culvert at log
toe protection installed on banks of existing MS toe protection installed on banks of existing MS
channel at upstream end of project area. (4/7/04) channel at upstream end of project area. (4/7/04)

hogg?ph 3. Looking ureamfrom culvert alo Photograph 4. Lookmgdownstream from culvert at
toe protection installed on banks of existing MS rock J vane installed in existing MS channel.
channel at upstream end of project area. (9/27/04) (4/7/04)

Photograph 5. Looking downstream from culvert at hotograph 6. Downstream face of culvert installe

rock J vane installed in existing MS channel. at upstream end of project area. (9/27/04)
(9/27/04)




Photograph 7. Looking downstream from rock J Photograph 8. Rock cross vane installed in existing
vane installed in existing MS channel. (9/27/04) MS channel. (4/7/04)
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Photograph 9. Looking downstream at log toe Photograph 10. Looking downstream from MS
protection and root wads installed around bend at Station 65+50 at rock J vane, log toe protection,
MS Station 66+00. (9/27/04) and root wad. (4/7/04)

Photograph 11. Looking downstream from MS Photograph 12. Looking upstream at rock J vane
Station 63+00 at log vane, rock J vane, log toe installed at MS Station 62+44. (9/27/04)
protection, and root wads. (4/7/04)




Photograph 13. Looking downstream from MS Photograph 14. Looking downstream from MS

Station 61+50. (9/27/04) Station 60+50 at root wad and log toe protection.
(4/7/04)

Photograph 15. Lookindownstream fr MS Photograph 16. Looking downstream from root wad
Station 60+00 at root wad and log toe protection. at MS Station 59+50 at log vane and log toe
(9/27/04) protection. (9/27/04)

Photogrph 17. Lookig downstream from MS Photograph 18. Rock J vane installed at MS
Station 58+75 at Station 58+44 rock J vane. Station 57+66. (9/27/04)
(9/27/04)




Photograph 19. Rock J vae installed at MS 7 Photograph 20. Rock J vane intalld a 7
Station 57+66 during storm event. (11/12/04) Station 56+19. (4/7/04)

Photograph 21. Rock J vane installed at MS Photograph 22. Looking downstream at root wads
Station 56+19 during storm event. (11/12/04) and log vane installed at MS Station 55+08.
(9127/04)

Photograph 23. Looking upstream from MS Station Photograph 2. Looking downstream t log oe
53+50 at log toe protection. (9/27/04) protection and MS Station 53+96 rock vane.
(4/7/04)




Photgraph 25. Looking downstream from Highway Photograph 26. Looking downstream at rock J
18 at beginning of bend at MS Station 53+50. vane installed at MS Station 53+01 and
(9/27/04) downstream log toe protection/root wad. (9/27/04)

Photograph 27. Looking down from Highway 18 at Photograph 28. Looking upstream at log toe
bend between MS Stations 53+50 and 51+50. protection and log vane installed at MS Station
(9/27/04) 51+93. (9/27/04)
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Photograph 29. Locking downstream from MS Photograph 30. Looking downstream from MS
Station 51+25 at log toe protection, root wads, and Station 50+50 at root wads and log toe protection.
live branch layering (left bank). (9/27/04) Preserved wetland on right bank. (9/27/04)




Phgaph 31. Looking downstream between MS hotoraph 32. Lokig wntream atlog ane
Stations 49+50 and 48+00. (9/27/04) installed at MS Station 49+02, log toe protection,
and root wad. (4/7/04)
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Photograph 33. Looking downstream at root wads Photograph 34. Looking downstream from MS
between MS Stations 47+50 and 47+00. (4/7/04) Station 47+00. (4/7/04)

htgraph 35. Rock J vane installed at MS Ptograph 36. Looking upsteam at rock cross
Station 45+83. (4/7/04) vane installed at MS Station 44+38. (9/27/04)




Photraph37. Lookm downstream at rock cross
vane installed at MS Station 44+38 and root
wads/log toe protection. (4/7/04)

Photograph 39. Looklng downstream from MS
Station 43+00. (9/27/04)

hotograp 4. Loking dowstream from MS
Station 40+75. (9/27/04)

Photograph 38. Lobkmg downstream from MS
Station 43+00 at rock vane installed at MS Station
42+32 and log toe protection/root wads. (4/7/04)

Phoorah 40. Lokmg downstream at log toe
protection and root wads installed between MS
Stations 41+50 and 40+75. (9/27/04)

Phograph 42. Looking downstream from MS
Station 40+50 at rock J vane installed at MS Station
39+98 and log toe protection/root wads. (4/7/04)



Photograph 43. Looking upstream from MS Station
39+50. (9/2704)

Photograph 45. Looking downstream gt rock vane
installed at MS Station 38+80. (4/7/04)

e G
Photograph 47. Looking downstream from MS
Station 38+00 at rock toe protection/root wad and
rock vane installed at MS Station 37+17. (4/7/04)

Photograph 44. Looking upstream from MS Station
38+75. (9/2704)

‘Photoaph 46. Lookm downstream at rock cross
vane installed at MS Station 38+20. (9/27/04)

Photograph 48. Looking donstream at rock toe
protection installed between MS Station 37+80 and
37+25. (9/27/04)



Photograph 50. Looking downstream from MS

;Photogra 49. Looking downstream from MS
Station 36+75. (9/27/04) Station 36+50 at log toe protection and root wads.

(9/27/04)
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Photograph 51. Looking upstream from MS Station Photograph 52. Looklngédownstream from MS
35+75. (9/27/04) Station 35+00 at installed rock toe protection and

root wads. (9/27/04)
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Photograph 53. Looking downstream at rock vane Photograph 54. Looking upstream at rock toe
installed at MS Station 34+15. (4/7/04) protection, root wads, and rock vane installed
between MS Stations 34+75 and 33+75. (4/7/04)
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Photograph 55. Looking upstream from culvert Photograph 56. Upstream face of culvert installed
installed at MS Station 33+00. (9/27/04) at MS Station 33+00. (9/27/04)

hotograph 57. Downstream face of culvert Photograph 58. Lookin nstream from cuIvrt
installed at MS Station 33+00. (9/27/04) installed at MS Station 33+00. (9/27/04)

Photograph 59. Lookingupsre at rock J vane Photograph 60. Loking upstream at preserved
installed at MS Station 32+11. (9/27/04) wetland in area between MS Stations 32+00 and
31+00. (9/27/04)







Phtograph 67. okin downstream at rock J
vane installed at MS Station 29+10. (9/27/04)

Photograph 69. Looking upstream at rock cross
vane installed at MS Station 27+33. (4/7/04)

tograp 71. Looking downstream at rock cross
vane, log toe protection, and root wad installed
between MS Stations 27+33 and 26+25. (4/7/04)

Ptograh 68. Rock vane installed at MS Station
28+04. (9/27/04)

hotograph 70. Looking upstream at rock cross
vane installed at MS Station 27+33. (9/27/04)

Photograph 72. Lookingdownstrea from MS
Station 26+75. (4/7/04)



Photograph 73. Looking downstream from MS
Station 26+25. (9/27/04)

Photraph 7 Looking dwnstram from S
Station 22+00. (9/27/04)

Phoraph 75. ooklgpstramat rock J vane
installed at MS Station 24+03. (9/27/04)

Photograp 4. Looking downstream from log vane

installed at MS Station 24+59. (9/27/04)

Photogra 76. okigpstre log
protection and root wad installed between MS
Stations 23+50 and 23+00 area. (9/27/04)

Photograph 78. Looking downstream at rock vane,
root wad, and log toe protection installed between
MS Stations 21+34 and 20+60. (9/27/04)



Photograph 79. Looking upstream at rock vane Photograph 80. Looking upstream from MS Station
installed at MS Station 21+34. (9/27/04) 20+50. (9/27/04)

‘Photogrh 81. Looking ustream at roo wad and Photograph 82. Looking downstream at ford
log toe protection installed between MS Stations stream crossings near confluence of Mountain
20+90 and 20+60. (9/27/04) Creek tributary and main stem. (9/27/04)

Photograph 83. Looking upstream from ford stream Photograph 84. Mountain Creek tributary
crossing installed at MS Station 19+75. (9/27/04) confluence with Big Warrior Creek main stem.
(9/27/04)




Photograph 85. Rock toe protection installed Photograph 86. Ford stream crossing installed at
between MS Stations 19+25 and 18+80 upstream MS Station 18+75. (9/27/04)
of ford crossing. (9/27/04)

Phtograph 87. Looking downstream from ford Potograph 8.ing dwnstream at bend
stream crossing (MS Station 18+75). (9/27/04) between MS Stations 18+50 and 18+00. (9/27/04)

Potograph 89. Looking owstream alo toe Photograph 90. Looking downstream at log toe
protection and root wads installed between MS protection and root wads installed between MS
Stations 18+25 and 17+50. (9/27/04) Stations 18+00 and 17+00. (4/7/04)




Photograph 91. Looking downstream at log toe Photograph 92. Loking donteam t rocJ
protection and root wads installed between MS vane and root wads installed between MS Stations
Stations 18+10 and 17+20. (9/27/04) 16+35 and 15+50. (4/7/04)

Photograph 93. Looking dwnstr atrock J Photograph 94, Prere wetland in area of MS
vane installed at MS Station 16+35. (9/27/04) Station 16+00 (left bank). (9/27/04)

Potograph95. Confluence of Lower tnbuary at hograph 96. Lg toe protetion and root wads
MS Station 15+00. (9/27/04) installed around bend between MS Stations 14+55
and 13+90 (preserved snag on left bank). (4/7/04)




Photograph 97. Looking upstream at log toe Photograph 98. Looking upstream from left bank at
protection and root wads installed around bend log toe protection and root wads installed between
between MS Stations 14+10 and 13+45. (4/7/04) MS Stations 14+25 to 13+90. (9/27/04)

hotograph 99. Looking upstre from left bank at otogrph 100. ookig downstream from left
log toe protection and root wads installed between bank at MS Station 13+45. (9/27/04)
MS Stations 14+15 to 13+70. (9/27/04)

hotograph 101. Looking upstream at rock J vane Photograph 102. Looking ownsteam from S
installed at MS Station 13+00. (4/7/04) Station 13+50 (preserved snag on left bank).
(9/27/04)




Photograph 103. Looking upstream at log toe Photograph 104. Looking upstream at log toe
protection and root wads installed between MS protection and root wads installed between MS
Stations 12+65 and 11+15. (4/7/04) Stations 12+65 and 11+15. (9/2704)

:'Photgrph 105. Looking upstream at rock vane Photograph 106. Looking upstream from MS
installed at MS Station 11+10. (4/7/04) Station 11+10. (9/27/04)

htgraph 107. Looking downstream from MS Photograph 108. Looking downstream from MS
Station 12+25. (9/27/04) Station 10+80. (9/27/04)




hotogaph 109. Lookin upsream from MS
Station 10+00. (9/27/04)

Photograph 111. Looking upstra t rock crs
vane installed at MS Station 9+04. (9/27/04)

Photograph 113. Looking upstream at log toe
protection installed between MS Stations 8+70 and
8+30. (9/27/04)

Photograph 110. Rock cross vane installed at MS
Station 9+04. (4/7/04)

hotograph 112. ooing downteam from MS
Station 9+25. (9/27/04)

hotograph 114. Loing pstream at log toe
protection installed between MS Stations 8+50 and
8+00. (9/27/04)




Photograph 115. Rock cross vane installed at MS
Station 6+58. (4/7/04)

Photograph 17. ookmg downstream at root wads
and log toe protection installed between MS
Stations 6+10 and 5+40. (4/7/04)

Photograph 119. Looking upstream from MS
Station 5+25. (9/27/04)

Photograph 116. Rock cross vane installed at MS
Station 6+58. (9/27/04)

Photograph 118. Looking downstream from MS
Station 6+50. (9/27/04)

Photograph 120. Looking upstream at rok J vne )
installed at MS Station 4+72 (existing ditch in
background). (4/7/04)



Photograph 121. Looking downstream from MS Photograph 122. okmg ptream at oo wa
Station 5+25 at rock J vane. (9/27/04) and log toe protection installed between MS
Stations 4+35 and 3+90. (9/27/04)

Photgraph 123. ookm downstream from MS Photograph 14. Looking tam atlogJ vae
Station 4+00. (9/27/04) installed at MS Station 3+53. (4/7/04)

Photograph 126. Looking upstream from MS
installed at MS Station 3+53. (9/27/04) Station 2+75. (4/7/04)

Photograph 125. Looking upstea at g J van




Photograph 127. Looking upstream from MS
Station 2+90 at log J vane installed at MS Station
3+53. (9/27/04)

Photograph 129. Looking downstream from rock
cross vane installed at MS Station 1+50 area.
(4/7/04)

Photograph 131. Gravel path installed at
downstream end of main stem for cattle access to
NC 18 culvert. (9/27/04)

Photograph 128. Looking downstream at root wads
installed between MS Stations 3+10 and 2+80.
(4/7/04)

hotograph 130. Looking upstream from MS
Station 1+25 area. (9/27/04)

Photgraph 132. Gravel pa installed at
downstream end of main stem for cattle access to
NC 18 culvert. (9/27/04)



Mountain Creek Tributary

Station 0+00 to Station 24+15




Photograph 1. Rock cross vane installed at MC
Station 0+12 (upstream end of restoration area).
(12/9/03)

Photograph 3. Looking downstream at log toe
protection installed between LT Stations 1+50 and
1+90 to protect large trees. (12/18/03)

Photograph 5. Rock J vane installed at MC Station
1+93. (12/18/03)
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Photograph 2. Looking upstream at rock cross
vane, log toe protection, root wads, and log vane
installed between MC Stations 0+12 and 1+08.
(9/27/04)
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Photograph 4. Looking downstream at log toe
protection installed between LT Stations 1+50 and
1+90 to protect large trees. (9/27/04)

Photograph 6. Looking downstream from rock J
vane at root wads and log vane installed between
MC Stations 2+20 and 2+57. (9/27/04)
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Photograph 7. Log vane installed at MC Station Photograph 8. Log toe protection installed between

2+57. (12/18/03) MC Stations 2+85 and 3+05. (12/18/03)

Photograph 9. Looking downstream from MC Photograph 10.Looking downstreakm at preserved
Station 2+25. (9/27/04) wetland on left bank between MC Stations 4+00
and 4+65. (9/27/04)

Photograph 11. Looking downstream from MC Photograph 12. Looking downstream at rock J
Station 4+65 at log toe protection and root wads vane installed at MC Station 5+86 and log toe
installed on left bank between MC Stations 5+05 protection and root wads installed between MC
and 5+70. (9/27/04) Stations 6+20 and 6+55. (12/18/03)




Photograph 13. Looking downstream from MC
Station 5+70. (9/27/04)

Photograph 15. Looking downstream from MC
Station 6+86. (9/27/04)

Photograph 17. Looking downstream at rock cross
vane installed at MC Station 8+25 and root wads
and log toe protection installed between MC
Stations 8+70 and 9+20. (9/27/04)

Photograph 14. Log vane installed at MC Station
6+86. (1/16/04)

Photograph 16. Looking downstream at rock cross
vane installed at MC Station 8+25 and root wads
and log toe protection installed between MC
Stations 8+70 and 9+20. (1/16/04)

Photoraph 18. Looing downstream at root wads
and log toe protection installed between MC
Stations 8+70 and 9+40. (1/16/04)



Photograph 19. Looking downstream at root wads , ‘<
and log toe protection installed between MC Photograph 20. Looking upstream at rock J vane
Stations 8+70 and 9+40. (9/27/04) installed at MC Station 9+72. (9/27/04)

hotogrépﬁ 21 . Lookig dnstrm t rock J Potograph 22. Looking nstream root wads
vane installed at MC Station 10+14. (1/16/04) installed between MC Stations 10+50 and 11+00.
(1/16/04)

Photoraph 23. Looking downstream at root wads hotogrh 24. Log vane installed at MC Station
installed between MC Stations 10+50 and 11+00. 11+26. (1/16/04)
(9/27/04)




Photogaph 25. Lookindownstream from MC Photogph 26. Looking downstream at rdcf( J
Station 11+30. (9/27/04) vane installed at MC Station 12+02. (1/16/04)

Phtograph 27. Preserved wetlgﬁd on right bank Photograph 28. Looking downstream at root wads
between MC Stations 11+75 and 13+25. (1/16/04) installed between MC Stations 12+45 and 12+65.
(1/16/04)

Phtgrp 9. Loking donstream from LT Photograph 30. Usream face ofclvr installed
Station 12+10 at root wads installed between MC at MC Station 13+29. (9/27/04)
Stations 12+45 and 12+65. (9/27/04)
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Photograph 31. Downstream face of culvert hotograph 32. Log vane installed at MC Station
installed at MC Station 13+29. (9/27/04) 13+66. (1/16/04)

Photdgfaph 33. Looking downstream from culvert Photograph 34. Looking across culvert at root

at log vane, root wads, and log toe protection wads and log toe protection installed on right bank
installed between MC Stations 13+66 and 15+85. between MC Stations 14+00 and 14+70. (9/27/04)
(4/7/04)

Photorh 35. Ling downsream from MC Photoap 36. Lookng downstream at log vane
Station 14+80. (9/27/04) installed at MC Station 16+03. (1/16/04)




otograph 37. Looking downstream at log vane, Photograph 38. Looking downstream frm MC
log toe protection, and root wad installed between Station 16+85. (9/27/04)
MC Stations 16+03 and 16+55. (9/27/04)

Photograph 39. Ro cross vane installed at MC Photograph 40. Looking downstream@%rhom MC
Station 17+25. (9/27/04) Station 17+25. (9/27/04)
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Photograph 41. Rock cross vane installed at MC Photograph 42. Looking downstream from MC
Station 17+98. (1/16/04) Station 17+98 at log toe protection and root wads
installed between MC Stations 18+25 and 19+25.
(9/27/04)




Photograph 43. Wetland crated fr rel channel
in MC Station 18+75 area. (1/16/04)

Photograph 45. Looking downstream from MC
Station 19+25. (9/27/04)
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Photograph 47. Looking downstream at log vane
installed at MC Station 19+97. (1/16/04)

Photograph 44. Wetland created from relic channel
in MC Station 19+50 area. (1/16/04)

hotograh 46. Looking downstream at rock vane
installed at MC Station 19+20. (1/16/04)

htograh 48. Loking downstream at log vane,
root wads, and log toe protection installed between
MC Stations 19+97 and 20+75. (9/27/04)



d at MC Station

Photograph 50. Log vane installe

Potograph 49. Looking downstream at log toe
protection and root wad installed between MC 21+11. (1/16/04)
Stations 20+60 and 21+00. (9/27/04)
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Photograph 51. Looking downstream from MC Photograph 52. Rock J vane installed at MC
Station 20+50. (9/27/04) Station 21+63. (1/16/04)

hotograph 53. Looking downstream at rock J Photograph 54. Lokindeov:/nstream at root wad
vane installed at MC Station 21+63. (9/27/04) installed at MC Station 22+05. (9/27/04)




Photgraph 55. Lokin downstream from MC
Station 22+50 at Mountain Creek tributary
confluence with main stem. (9/27/04)

Phtoraph 57. Looking upstream at ountain
Creek tributary from MC Station 23+50. (1/16/04)
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Photograph 59. Looking upstream at Mountain
Creek tributary confluence with main stem.
(6/16/04)

hotograh 56. Log toe protection insalled on left
bank between MC Stations 23+50 and 23+70.
(1/16/04)

Photograph 58. Ford crossing replaced at
Mountain Creek tributary confluence with main stem
(left bank of Mountain Creek tributary). (9/27/04)

otogrph 60. Looking ustream at Mountain
Creek tributary confluence with main stem.
(9/27/04)



Lower Tributary

Station 0+00 to Station 14+35
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Photograph 7. Looking downstream from LT
Station 1+25. (9/27/04)

Photograph 9. Looking downstream from LT
Station 2+25. (9/27/04)

Photograph 11. Looking ugsiream at log vane and
root wad installed between LT Stations 2+65 and
2+90. (4/7/04)

Photograph 8. Log vane installed at LT Station
1+80. (9/27/04)

Photograph 10. Looking downstream at log vane,
root wad, and log toe protection installed between
LT Stations 2+65 and 3+20. (4/7/04)

Pograph 12. Lookig downstream at log vane,
root wad, and log toe protection installed between
LT Stations 2+65 and 3+20. (9/27/04)



hotograph 13. Looking downstream from LT
Station 3+00. (9/27/04)

Photograph 15. Looking downstream at rock cross
vane and root wad installed between LT Stations
3+58 and 3+90. (4/7/04)

Photograph 17. Rock J vane installed at LT Statio
4+33. (4/7/04)

Photograph 14. Rock cross vane installed at LT
Station 3+58. (4/7/04)

Photograph 16. Looking downstream at rock cross
vane and root wad installed between LT Stations
3+58 and 3+90. (9/27/04)

Photograp 18. Loking owntream from 7
Station 4+00. (9/27/04)



htograph 19. Looking downstream from LT Photograph 20. Looking downstream from LT
Station 4+50. (4/7/04) Station 4+50. (9/27/04)

z ; - : s moe i ) = M TR s
Photograph 21. Log vane installed at LT Station Photograph 22. Cross vane installed at LT Station
5+01. (4/7/04) 5+90. (4/7/04)

Photgraph 23. Looking downstream at cross vane htgraph 24 ' Logae installed at LT Station

installed at LT Station 5+90. (9/27/04) 6+57. (4/7/04)




hotograph 25. Lookin downtre at root d Photgraph 26. Rock cross vane installe atLT
and log toe protection installed between LT Stations Station 7+36. (4/7/04)
6+25 and 6+60. (9/27/04)

Photgrph 28. Loung downstream from LT
Station 7+85. (9/27/04) Station 6+75. (9/27/04)

Photgap 7. Rock cross vane intalled atLT

Photograph 29. Looking downstream from LT Photograph 30. Looking upstream at rock J vane
Station 7+85 at root wad and log toe protection installed at LT Station 8+38 (4/7/04)

installed between LT Stations 7+75 and 8+25.

(9/27/04)




hoograph 31. oing donstrea from rock J
vane installed at LT Station 8+38. (9/27/04)

Photograph 33. Preserved wetland between LT
Stations 8+00 and 9+00 area. (4/7/04)

Photograph 35. Looking downstream at log toe
protection and root wad installed between LT
Stations 10+60 and 10+80. (4/7/04)
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Photograph 32. Preserved wetland near LT Station
7+00 area. (4/7/04)
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Photograph 34. Log vane installed at LT Station
9+44. (4/7/04)

Photograph 36. Looking downstream at root wad
and log toe protection installed between LT Stations
10+10 and 10+30. (4/7/04)



Potogrp 38. Looking donstream at log vae,
root wads, and log toe protection installed between root wads, and log toe protection installed between
LT Stations 9+44 and 10+30. (9/27/04) LT Stations 9+44 and 10+30. (9/27/04)

hotoraph 37. Looking downstream t !gvne,

Photograph 39. Upstream face of culvert installed Photograph 40. Downstream face of culvert
at LT Station 10+38. (9/27/04) installed at LT Station 10+38. (9/27/04)

Phc;tograph 41. Looking upstream from culvert t Photograph 42. Locking downstream from culvert B

log toe protection and root wads installed between at log vane, log toe protection, and root wads

LT Stations 9+65 and 10+30. (9/27/04) installed between LT Stations 10+87 and 11+85.
(9/27/04)




‘Photograph 43. Looking downstream from right
bank near LT Station 10+75. (9/27/04)

Photograph 45. Looking upstream at rock cross
vane installed at LT Station 12+44. (4/7/04)

’Photograph 4. Looking upstream at Lower
tributary near confluence with main stem between
LT Stations 12+60 and 14+00. (4/7/04)

Photograph 44. Looking upstream from rock cross
vane installed at LT Station 12+44. (9/27/04)

Potograp 46. Lomg downstream at log toe
protection, root wad, and log vane installed
between LT Stations 12+60 and 13+23. (9/27/04)

Photograph 48. Looking upstream at Lower
tributary confluence with main stem (LT Stations
13+25 and 14+35). (9/27/04)



North Carolina Ecosystem Enhancement Program
Big Warrior Stream Restoration Mitigation Plan
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| Appendix F
VEGETATION PLOTS




Project: Big Warrior Stream Restoration
Monitoring Year: Post-Construction Baseline Monitoring

Sampling Date: 09 Dec 2004

CONCLUSION:
This project currently does not meet tree density
requirements.

Vegetation Transect PI . Stems/ 0.1| Stems/
ot Size
Number Acre Acre
1 1/10 ac 15 150
2 1/10 ac 41 410
3 1/10 ac 34 340
4 1/10 ac 18 180
5 1/10 ac 17 170
6 110 ac 53 530
7 1/10 ac 17 170
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