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I. Executive Summary

The objective of the Suck Creek stream restoration project, implemented in 2003, was to
restore an unstable, degraded stream corridor and adjacent riparian zones to a stable
condition that supports high quality in-stream and riparian habitat. The design integrated
design goals with site constraints, such as the need to maintain access to surrounding
cattle pastures, and the requirements of local agencies, such as ensuring public safety.
Design elements included: (1) constructing 3,260 feet of channel with a stable dimension,
pattern and profile; (2) installing in-stream structures such as log vanes, J-hook vanes,
cross vanes, root wads, and boulder clusters; (3) planting the stream banks and adjacent
7.8 acres of riparian buffer with native plant species; (4) installing fencing to exclude
cattle from the restored area; and (5) creating stable road crossings to allow access to
adjacent pasture lands. Construction was completed in April 2003, the as-built survey
was completed June 2003, and the riparian buffer was planted in February 2004. Year 1
Monitoring was conducted in October 2004. Year 2 monitoring was conducted in
September 2005. The Year 3 monitoring provided in this report was conducted in August
2006.

The stream restoration component of the project involved implementing a Priority I
Restoration method to create a more stable C4 stream type. Based on the findings of the
2006 monitoring effort summarized in this report, the restored reaches are predominantly
stable. Localized areas of bank erosion and bed aggradation in the form of mid-channel
bars were observed within the restored channel. Cross vane structures are functioning
properly or have reduced function but structure repairs are not recommended at this time.
The majority of cross vane structures are functioning properly; maintenance is
recommended for only two of the vanes. All of the log vane structures are functioning
adequately. The mean particle size of mobile sediment in the upper reach has decreased
(from Dsp = 7.3 mm. to Dsy = 0.7 mm). The mean particle size of mobile sediment in the
lower reach has not significantly changed An extensive mid-channel bar has continued to
form just downstream of the boulder field in the upper reach.

Vegetation representing local riparian communities was planted to provide additional
stability to the stream banks and establish a riparian buffer. The planted riparian
vegetation onsite is well established on the stream banks and in the riparian corridor.
Total cover by herbaceous plants is 99 percent. Predominant species are tall wormwood
(Artemisia caudata) and whorled coreopsis (Coreopsis verticillata). Woody stem growth
is most dense on the stream bank and becomes sparse in outlying riparian areas.
Volunteer black willow and river birch root sucker stems account for the majority of
woody stems. The woody stem density for the riparian buffer exceeds the success criteria
of 260 stems/acre.

There is no wetland component to this mitigation site.

Monitoring Year 3 of 5 (2006) - FINAL Page I
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I1. Project Background

1. Project Objectives

The goal of the project was to transform the pre-existing altered stream corridor to a more
stable and biologically active form through the following objectives:

e Restore 3,260-linear feet of Suck Creek through geomorphic modification through
dimension, pattern and profile adjustments, and cattle exclusion;

e Establish a riparian zone (7.8 acres) surrounding restored sections of Suck Creek;

e Improve the habitat within the channel and riparian zone;

e Provide cattle exclusion fencing and controlled crossings to protect restoration effort;
and

e Provide perpetual protection of the riparian area and stream with a conservation
easement.

N

. Project Structure, Restoration Type, and Approach

The pre-restoration channel was incised with unstable banks. Using reference data from
regional curves and appropriate reference reaches, the channel geometry was modified to
produce a more stable C4 strcam type, as defined by Rosgen (Rosgen 1994). In
accordance with the Priority | Restoration method, the stream bed was elevated to
reconnect it to its abandoned terrace, increasing available flood prone area to near
pre-existing conditions. The result of the restoration effort is an increase in the width to
depth ratio and reduced bank height ratios, thus improving channel stability. The
sinuosity of the reach was also increased which resulted in a decreased mean slope. The
decreased mean slope reduces the stream velocities of bankfull events that should also
increase stream stability. In-stream structures including rock cross vanes, root wads and
log vanes were incorporated into the channel. A vegetative buffer was planted along the
stream corridor to further stabilize the stream banks, improve habitat conditions, and
reduce ambient water temperature. Stream channel construction was completed in April
of 2003 and the vegetated buffers were planted in February 2004. Stream and buffer
restoration areas are surrounded by fencing and are protected by a conservation casement.

Suck Creek was restored through the North Carolina Ecosystem Enhancement Program
(EEP) — formerly Wetlands Restoration Program (NCWRP). This is the Year 3

monitoring report for Suck Creek.

Table I provides information on the project structure and objectives.

Monitoring Year 3 of 5 (2006) - FINAL Page 2
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Table I: Project Mitigation Objectives Table
Suck Creek Stream Restoration: Project No. 0117950008

w g 5 Sy | £ g, g
Project Segmentor | = 2 | & s & g g 2 = g
7] - = 8 2 50 s o0 & S Comment
Reach 1D 28 | = 2 - k== =) =
- < | &% | 3 s b
Restore
Upper Reach NA | R | Pl | 875Lf 1.0 875 0+00 — 08+75 dimension,
pattern, and
profile
Restore
Lower Reach NA | R | Pl [ 208Lf| 1.0 | 2,088 | 08+75-29+63 dimension,
pattern, and
profile
Restore riparian
Riparian Buffer Area NA R SS 7.8 Ac. 1.0 7.8 NA and wetland
community
Mitigation Unit Summations
Riparian Nonriparian Total Wetland
Stream (If) Wetland (Ac) Wetland (Ac) (A0) Buffer (Ac) Comment
2,963 - - - 7.8
R= Restoration EIl = Enhancement I1 P1 = Priority I P3 = Priority 111
El = Enhancement I S = Stabilization P2 = Priority 11 S8 = St'rf:am. Bank
stabilization

3. Location and Setting

The Suck Creek Stream Restoration Project site lies within the Richardson Farm in
Moore County, North Carolina. The stream drains a portion of the Deep River Subbasin
(USGS Hydrologic Unit 03030003) and North Carolina Department of Water Quality
(NCDWQ) Subbasin 03-06-10 of the Cape Fear River Basin. The project watershed
consists of mainly of agricultural lands.

The Suck Creek site is located south of SR1261 and east of SR1210. Access to the site is
provided via an access road on Richardson Farm. At the downstream terminus, the stream
drains a 4.8 mile watershed that includes several impoundments. A vicinity map with
directions to the site is provided in Figure 1.

Monitoring Year 3 of 5 (2006) - FINAL Page 3
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The project is located west of Carthage in Moore County.

From Raleigh, follow US-1 south to US-15/501 toward Carthage. r"j Ecosystem Enhancement Program
When approaching Carthage, take NC-24/ Monroe Street into "““5"""“

downtown. Foliow through the downtown traffic circle to Dowd

Road/ SR 1240. Take Dowd Road west away from Carthage for FIGURE 1

approximately 1.5 miles. Take a right onto Beulah Hill Church Road PROJECT VICINITY MAP

/ Mt. Carmel Road (SR 1210). After approximately 1.5 miles, turn
right onto Richardson Farm Road (SR 1290) — a gravel road. Follow
Richardson Farm Road to the primary residence and then turn left
onto a gravel road. Follow the gravel road past the cattle

nursery and chicken barns. The upper section of the project

Suck Creek Stream Restoration
Project No. 011795008
Monitoring Year 2 of 5

Moore County, North Carolina

stream is located at the bottom of the hill. Please note that this is a . THE LOUIS BERGER GROUP INC
private residence and permission is requested prior to entering the "N 304 Vieeland Road ' Je%lg;y
site. Florham Park, NJ 07932

Source: NCDOT USGS Topographic Quadrangle No. 105



The Louis Berger Group, Inc

Suck Creek Stream Restoration Project

4. Project History and Background

Project activity and reporting history are provided in Table II.
information is provided in Table III. The project background history is provided in Table

IV.

Project No. .00012

The project contact

Table II. Project Activity and Reporting History
Suck Creek Stream Restoration: Project No. 0117950008

Actual Completion or

Activity or Report Data Collection Complete Delivery
Restoration Plan N/A N/A
Final Design - 90% N/A 2002
Construction N/A Apr-03
Temporary S&E mix applied to entire project area N/A N/A
Permanent seed mix applied to reach/segments | & 2 N/A Apr-03
Containerized and B&B plantings for reach/segments | & 2 N/A Feb-04
Mitigation Plan / As-built (Year 0 Monitoring - Baseline) Mar-04 Jul-04
Year | Monitoring Oct-04 Dec-04
Year 2 Monitoring Sep-05 Dec-05

N/A: Historical project documents necessary to provide this data were unavailable.

Table III. Project Contact Table

Suck Creek Stream Restoration: Project No. 0117950008

Designer:

Kimley-Horn and Associates, Inc.

P.0O. Box 33068, Raleigh, NC, 27636
Mr. Will Wileham, Phone: (919) 677-2000

Construction Contractor:

Shamrock Environmental Corporation

PO Box 14987, Greensboro NC 27415
M. Bill Wright

Planting Contractor:

Shamrock Environmental Corporation

PO Box 14987, Greensboro NC 27415
Mr. Bill Wri&ht

Seeding Contractor:

Shamrock Environmental Corporation

PO Box 14987, Greensboro NC 27415
Mr. Bill Wright

Seedmix Sources:

Ernst Crownvetch Farms

9006 Mercer Pike, Meadville, PA 16335
(814) 336-2404

Nursery Stock Suppliers:

Hillis Nursery Company

92 Gardner Rd., McMinnville, TN 37110
(931) 668-9125

Monitoring Performers:

Year | Monitoring (stream and vegetation):

Kimley-Horn and Associates, Inc.

P.O. Box 33068, Raleigh, NC, 27636
Mr. Will Wileham, Phone: (919) 677-2000

Year 2 Monitoring (stream and vegetation):

The Louis Berger Group, Inc.

1513 Walnut Street, Suite 250, Cary, NC, 27511

Mr. Ed Samanns, Phone: (973) 765-1800

Monitoring Year 3 of 5 (2006) - FINAL
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The Louis Berger Group, Inc

Suck Creelk Stream Restoration Project

Project No. .00012

Table 1V. Project Background Table
Suck Creek Stream Restoration: Project No. 0117950008

Project County Moore
Drainage Area of Upper Reach 4.7 sq. miles
Drainage Area of Lower Reach 4.8 sq. miles
Drainage Area Impervious Cover

Estimate (%) <2 percent
Stream Order 2
Physiographic Region Piedmont
Ecoregion Sand Hills
Rosgen Classification of As-built C4

Cowardin Classification

Riverine Upper Perennial Stream Bed
Sand Substrate (R3SB2) Lotic System

Dominant Soil Types

Chewacla silt loam, Tetotum silt loam

Reference Site ID

Upstream of project site and

Richland Creek
USQS HUC for Project and 3030003
Reference
NCDWQ Sub-Basin for Project and 03-06-10
Reference
NCDWQ Classification for Project C
and Reference
NCDWQ Classification of Reach 1 C
NCDWQ Classification of Reach 2 C
Any portion of any project segment No
303d listed?
Any portion of any project segment No
upstream of a 303d listed segment?
Reasons for 303d listing or stressor --
% of project easement fenced 100%

5. Monitoring Plan View

The monitoring plan view is included as Figure 2.

Monitoring Year 3 of 5 (2006) - FINAL
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The Louis Berger Group, Inc Suck Creek Stream Restoration Project
Project No. .00012

II1. Project Condition and Monitoring Results
A. Vegetation Assessment

1. Vegetative Problem Areas

Vegetative Problem Areas are defined as either lacking vegetation or containing exotic
vegetation. No problem areas were identified during Monitoring Year 3. Problem areas
reported in previous years had become colonized with herbaceous vegetation.

2. Vegetative Problem Area Plan View

The location of each vegetative problem area is shown in Appendix A.

3. Stem Counts

Vegetation monitoring in Year 3 was conducted using two sampling methodologies: EEP
Stem Counting Protocol and the CVS-EEP Protocol for Recording Vegetation (Levels 1
& 2). The EEP Stem Counting Protocol was used to collect data for comparison with
Year 2 vegetation monitoring results since this methodology was used in Year 2. EEP
Stem Count plot numbers and locations for this years monitoring were the same as the
previous year. CVS-EEP vegetation plots (3,4) were located atop of the EEP Stem Count
plots (3,4). Other CVS-EEP plots (1,2,5,6,7,8) where set across portions of the EEP Stem
Count plots (1,2,5,10,11,12,13), and one CVS-EEP plot (9) was set outside of any
previous vegetation monitoring plots. The data summary of woody stem density onsite
described below was collected using EEP Stem Counting Protocol. The data summary
generated using the CVS-EEP protocol is provided in Appendix A.

Based on the data collected using the EEP Stem Counting Protocol, all of the 13 plots had
stem densities above the success criteria of 260 planted trees per acre. The average tree
density for the entire site exceeded the success criteria at 1,042 trees per acre.
Recruitment of volunteer species has significantly increased stem densities site-wide;
with root suckering of river birch along the stream bank accounting for the majority of
volunteer stems.

Within each plot, woody stem densities were higher along the stream banks because of
regeneration from live stakes and root suckering of river birch. Stem density rapidly
decreased with distance away from the stream banks. The most common woody plants
recorded away from the stream banks included: sycamore (Platanus occidentalis), green
ash (Fraxinus pennsylvanica) and sweet gum (Liquidambar styraciflua). These woody
stem species are often taller than the herbaceous growth within this area. All of last
year’s red stem dogwood (Cornus stolonifera) were identified this year, correctly, as
silky dogwood (Cornus amomum).

Monitoring Year 3 of 5 (2006) - FINAL Page 10



The Louis Berger Group, Inc Suck Creek Stream Restoration Project
Project No. .00012

Thick herbaceous growth covers nearly all of the stream banks and riparian zone. The
herbaceous growth is dominated by tall wormwood (Artemisia caudata) and whorled
coreopsis (Coreopsis verticillata).

A summary of stem count data collected using the EEP Stem Counting Protocol is
provided in Table V. The results of the vegetation monitoring conducted using the CVS-
EEP Protocol is provided in Appendix A.

Monitoring Year 3 of 5 (2006) - FINAL Page 11
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

B. Stream Assessment

1. Procedural Items

During the Year 2 (2005) field sampling effort at the lower pool cross section, the right
bank stake could not be found. The field crew used a sub-meter accurate GPS unit to
locate to the approximate coordinates of the previous year’s location. When the stake
location could not be located, a new end point was created. Conduit was driven into the
ground to mark the location, GPS coordinates were established at the location of the
installed conduit, the elevation of the top of conduit was established using a laser level
and rod (tied into the permanent benchmark located on-site) and the cross section was
surveyed. This same cross section location was used during Year 3 monitoring.

2. Hydrologic Criteria

A stream gauge was installed the first week in August 2006. Since a full year of
hydrologic data was not collected, this criteria was not evaluated for the full Year 3
monitoring period. During the period of available data (August — October 2006) no
bankfull events were recorded. A graphic of the data collected is provided in Appendix B.

3. Stream Problem Areas Plan View

The position of each structural problem area is shown in Appendix B.

4. Stream Problem Areas Table

There were no new problem areas identified during Year 3 monitoring. All Year 2
problem areas were unchanged, had not degraded further, or herbaceous vegetation had
established on the problem areca. The root wad failure at Station 19+10 has stabilized and
vegetated and is not considered a problem area. This area will be looked at in future
monitoring to track its stability. A summary of the problem structures observed during
Year 3 monitoring with notes about each structures status is provided in Appendix B.

Maintenance is recommended on the cross vanes at Stations 21+60 and 26+60 since
scour between and around individual rocks in the arm is extensive and the arm of the
structure is not creating a bar behind the structure of any kind. Sediment has deposited
atop the vane arms and has become vegetated. Piping between vane rocks still continues.

The mid-channel bar downstream of the boulder field (Stations 4+00 to 4+60) has
become vegetated with rice cutgrass (Leersia oryzoides). This feature likely occurs
because of unfocused velocity, down stream of the boulder field, and too slight a water
surface slope. Low water levels due to the late summer drought may have also created
shallow water conditions conducive for the germination and establishment of rice-cut
grass. No maintenance actions are recommended at this time.

Monitoring Year 3 of 5 (2006) - FINAL Page 13



The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

The root wad failure at Station 19+10 that caused bank erosion last year has stabilized.
The banks and fabric matting have formed a vegetated slumping bank.

5. Number Issue Photos Section

A photograph of each structural problem area is provided in Appendix B.

6. Fixed Station Photos

Photographs taken at each established photograph station are provided in Appendix B.

7. Stability Assessment

A semi-qualitative summary of results from the visual inspection is proved in Table VIa
for the Upper Reach and Table VIb for the Lower Reach.

Table VIa. Categorical Stream Feature Visual Stability Assessment — Upper Reach
Suck Creek Stream Restoration: Project No. 0117950008

Segment/Reach: Upper Reach

Feature Imitial | MY-01 MY-02 MY-03 | MY-04 MY-05
A. Riffles N/A N/A 88 88
B. Pools N/A N/A 88 88
C. Thalweg N/A N/A 100 100
D. Meanders N/A N/A 100 100
E. Bed General N/A N/A 99 99
F. Bank Condition N/A N/A 96 96
G. Vanes / J Hooks etc. N/A N/A 100 100
H. Wads and Boulders N/A N/A 100 100

N/A: Historical project documents necessary to provide this data were unavailable at the time of this report submission.

Table VIb. Categorical Stream Feature Visual Stability Assessment — Lower Reach
Suck Creek Stream Restoration: Project No. 0117950008

Segment/Reach_: Lower Reach

Feature Initial | MY-01 | MY-02 | MY-03 | MY-04 | MY-05
A. Riffles N/A N/A 93.5 93.5

B. Pools N/A N/A 100 100

C. Thalweg N/A N/A 100 100

D. Meanders N/A N/A 99 99

E. Bed General N/A N/A 100 100

F. Bank Condition N/A N/A 100 100

G. Vanes / J Hooks etc. N/A N/A 85 85

H. Wads and Boulders N/A N/A 96 - 96

Monitoring Year 3 of 5 (2006) - FINAL Page 14




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

N/A: Historical project documents necessary to provide this data were unavailable at the time of this report submission.

8. Quantitative Measures Summary Tables

Graphic interpretations of cross sections, profiles and sediment distributions are shown in
Appendix B. A summary of geomorphic measurements is shown in Table VII and Table
VIIL
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

IV. Methodology Section

No unavoidable deviations from established protocols occurred during Year 3
monitoring.
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APPENDIX A

1. VEGETATION DATA TABLES




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project
Project No. 0117950008

1. Vegetation Data Tables

Table 1. Vegetation Metadata

Report Prepared By Michael Lee

Date Prepared 11/17/2006 11:49
database name CVS EEP DataEntry v202.mdb

database location C:\work\CVS-EEP

DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT------------

This worksheet, which is a summary of the project and the

Metadata project data.
Plots List of plots surveyed.
Vigor Frequency distribution of vigor classes.
Vigor by Spp Frequency distribution of vigor classes listed by species.
List of most frequent damage classes with number of
Damage occurrences and percent of total stems impacted by each.
Damage by Spp Damage values tallied by type for each species.
Damage by Plot Damage values tallied by type for each plot.
Count of living stems of each species for each plot; dead and
Stem Count by Plot and Spp missing stems are excluded.
PROJECT SUMMARY
Project Code Suck Creek
project Name Suck Creek
Description Stream Restoration

length (ft)

stream-to-edge width (ft)
area (sq m)

Required Plots (calculated)
Sampled Plots 9
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The Louis Berger Group, Inc.

Suck Creek Stream Restoration Project

Project No. 0117950008

Table 2. Vegetation Vigor by Species

Species 4 3 12]|1]|0]| Missing
Alnus serrulata 4
Betula nigra 63| 3
Celtis occidentalis 2
Cornus amomum 1
Diospyros virginiana 1
Fraxinus nigra 1
Fraxinus pennsylvanica 8 1
Liquidambar
styraciflua 1
Pinus taeda 7
Quercus phellos 2
Salix nigra 12] 812
Platanus occidentalis 9 |
Acer rubrum 1 3
TOT: 13 110 | 18 { 2
Table 3. Vegetation Damage by Species
Py %]
E” § E" = 2 E 5 éﬂ
Es| E|E|®| 3| 3|23
22 S|RE ElS|ZE|s
0| £ 7 "%
Species
Acer rubrum 4 1 1 2
Alnus serrulata 4 2 2
Betula nigra 66 | 50| 14 | 1
Celtis occidentalis 2 2
Cornus amomum 1 1
Diospyros
virginiana 1 1
Fraxinus nigra 1 1
Fraxinus
pennsylvanica 9 5 4
Liquidambar
styraciflua 1 1
Pinus taeda 7 7
Platanus
occidentalis 10 9 |
Quercus phellos 2 2
Salix nigra 22 14 1 1 3 2 1
TOT: 13 130 | 94| 23 1 2 3 3 4
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project
Project No. 0117950008

Table 4. Vegetation Damage by Plot
~ L
& A | =z 5 5 g
5SS E|E| T % 2| 2| s
IR IEI IR IR
<0 | £ 7| g
plot
79-1-1T-
1/1 6 5 1
79-1-2 15 9 3 1 2
79-1-3 13 9 2 2
79-1-4 9 6 1 2
79-1-5 7 S 2
79-1-6 33 21 9 1 2
79-1-7 18 14 | 4
79-1-8 28 25 |1 3
79-1-9 1 1
TOT: 9 130 94 | 23 1 2 3 3 4
Table 5. Stem Count by Plot and Species
g zle |alolslels| a2
2 Z G | L I O O B B e D N
ol 2| Flaz|@|d|g|d|g| d|e|e
S| = oIS |22/ 2|38|8|2|38)|3
e = %_ 22| a2l a2l Ra| & B =&
Species
Acer rubrum 4 2 2 3 1
Alnus serrulata 4 3 1.33 1 2 1
Betula nigra 66 6 11 1 9 1 16 | 13| 26
Celtis occidentalis 2 2 1 1 1
Cornus amomum 1 1 1 1
Diospyros virginiana 1 1 1 1
Fraxinus nigra 1 1 1 1
Fraxinus pennsylvanica 9 5 1.8 1 4 2 1 1
Liquidambar
styraciflua 1 1 1 1
Pinus taeda 7 4 1.75 1 3 2 1
Platanus occidentalis 10 4 2.5 2 2 1 5
Quercus phellos 2 2 1 1 1
Salix nigra 22 6 3.67 2 3 7 2 6 2
TOT: 13 130 | 13| 30.05 6| 15)| 13 9 7133, 18| 28 1
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2. VEGETATION PROBLEM AREA PHOTOS




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

Project No. 0117950008

2. Vegetation Problem Area Photos

No vegetation problem areas were observed during the Year 3 monitoring.
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3. VEGETATION MONITORING PLOT PHOTOS




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project
Project No. 0117950008

3.  Vegetation Monitoring Plot Photos

A representative photo of each vegetation plot, taken on the day of sampling, is shown.

CVS Vegetation Plot 3 CVS Vegetation Plot 4

ih e

CvsS Vegetation Plot 5 | | ACV Vegetio Plot 6
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

Project No. 0117950008

CVS Vegetation Plot

CVS getation Plot 9
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APPENDIX B

1. STREAM GAUGE DATA
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APPENDIX B

2. PROBLEM AREAS PLAN VIEW
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APPENDIX B

3. TABLE B.2. STREAM PROBLEM AREAS




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project
Project No. 0117950008

Table B.1. Stream Problem Areas
Suck Creek Stream Restoration: Project No. 0117950008
Station Photo
Feature Issue Suspected Cause Number /
Numbers D
Slope too slight to move sediment.
More sediment has deposited and
Mid channel bar 4+00 to 4+60 vegetation has established. Station 4+00
Large voids between rocks in Station
Cross Vane, arm scour 18+00 vane. No change from prior year. 18+00
Improper installation. Vegetation Station
Root wad failure 19+10 has established. 19+10
Large voids between rocks in Station
Cross Vane, arm scour 21+60 vane. No change from prior year. 21+60
Large voids between rocks in Station
Cross Vane, arm scour 25470 vane. No change from prior year. 25+70
Large voids between rocks in
Cross Vane, arm scour 26+60 vane. No change from prior year.
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APPENDIX B

4. STREAM PROBLEM AREA PHOTOS




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

Project No. 0117950008

4. Representative Stream Problem Area Photos

A photo of each structural problem area is shown with corresponding stationing,.

Station 4+00
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project
Project No. 0117950008
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S. STREAM PHOTO-STATION PHOTOS




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

Project No. 0117950008

5. Stream Photo-Station Photos

T
Photo Station 1

Photo Station 2
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

Project No. 0117950008

Photo Station 4
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The Louis Berger Group, Inc. Suck Creek Stream Restoration Project

Project No. 0117950008

Photo Station 5

Monitoring Year 2 of 5 (2005) Page B5-3



APPENDIX B

6. TABLE B.2. QUALITATIVE VISUAL
STABILITY ASSESSMENT




The Louis Berger Group, Inc. Suck Creek Stream Restoration Project
Project No. 0117950008

6. Table B.2. Qualitative Visual Stability Assessment

Table B.2.a. Visual Morphological Stability Assessment Suck Creek Stream Restoration - Upper Reach: 2,088 feet

(#Stable) | Total Nmﬁ'er % Feature
Feature Metric (per As—Bui.It and reference Numbe_:r Number / feet in Perform | Perform.
Category baseline) Performing | per As- unstable in Stable | Mean or
as Intended built state Condition Total
A. Riffles 1. Present? 7 8 88
2. Armor Stable? 0
3. Facet grade appears stable? 7 8 88
4. Minimal evidence of embedding / fining? 7 8 88
5. Length appropriate? 7 8 88 88
B. Pools 1. Present? 7 8 88
2. Sufficient depth? 7 8 88
3. Length appropriate? 7 8 88 __ 88
C. Thalweg 1. Upstream of meander bend centering? 8 8 100
2. Downstream of meander bend
centering? ‘ 8 8 _ 100 100
1. Outer bend in state of limited /
D. Meanders controlled erosion 7 7 100
2. Of those eroding, # w/concomitant point
bar formation?
3. Apparent Rc within spec? 7 7 100
4. Sufficient Floodplain Access and Relief? | 7 7 100 100
1. General channel bed aggradation
E. Bed General | areas? 60/850 93
2. Channel bed degradation? _ 0/850 100 96
F. Vanes 1. Free of back or arm scour? 7 7 100
2. Height appropriate? 7 7 100
3. Angle and geometry appear
appropriate? 7 7 100
4. Free of piping or other structural
failures? _ _ ‘ 7 7 100 100
G. Wads / .
Boulders 1. Free of Scour? 7 7 100
2. Footing Stable? - 7 7 100 100
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The Louis Berger Group, Inc.

Suck Creek Stream Restoration Project

Project No. 0117950008

Table B.2.b. Visual Morphological Stability Assessment Suck Creek Stream Restoration - Lower Reach: 875 feet

(# Stable) Total [ 102 | % Feature
Feature Metric (per As-Built and reference Number Number feet in Perform | Perform.
Category baselines) Performing per As- bl in Stable | Mean or
as Intended built ur;st;ate € | Condition Total
A. Riffles 1. Present? 23 23 100
2. Armor Stable? 0
3. Facet grade appears stable? 20 23 87
4. Minimal evidence of embedding /
fining? 20 23 87
5. Length appropriate? 23 23 100 93.5
B. Pools 1. Present? 24 24 100
2. Sufficient depth? 24 24 100
3. Length appropriate? 24 24 100 100
1. Upstream of meander bend
C. Thalweg centering? 21 21 100
2. Downstream of meander bend
centering? 21 21 100 100
1. Outer bend in state of limited /
D. Meanders controlled erosion 20 21 95
2. Of those eroding, # w/concomitant
point bar formation? 21 21 100
3. Apparent Rc within spec? 21 21 100
4. Sufficient Floodplain Access and
Relief? 21 21 100 99
E. Bed 1. General channel bed aggradation
General areas? 0/2000 100
2. Channel bed degradation? 0/2000 100 100
F. Vanes 1. Free of back or arm scour? 15 19 79
2. Height appropriate? 17 19 90
3. Angle and geometry appear
appropriate? 19 19 100
4. Free of piping or other structural
failures? 14 19 73 85
G. Wads /
Boulders 1. Free of Scour? 25 26 96
2. Footing Stable? 25 26 96 96
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7. CROSS SECTION PLOTS AND RAW
DATA TABLES




ey 1m0 00, NI TUOSUYOL BUSTL, 506 ‘Auung 9002 ‘01 90O :
uoneIo| wea . pparg 19)edpy Adaang e Lasng LG mx ¢. 2
YT ON ‘AJuno)) a100 A Jofoig FL
800S6LI 10 109[01] UOJIBIOISIY WEANS HIIID JONg i ~
f UO102G §5017) [00 - UOLIDAS IDMO'| AL
- . N UONEBDIJISSE[)
VN VN ST OfIEY UBLOURIIUE
L6 €L 76T uoney udad/IpIA
[ 91 3T () wided Xe 1Inyjuee
[l [l [l () wdad uedn fnyyueg
S0l 66 0l€E Q) WP 1Inpjueg
[al vEl 0€e (,U) A1V [EUO1193S SSOD) (I UCE
9007 S007 #007
l-mﬂ— ﬂ-EE-—W
ud RO | 67Tl 6L9
yTTl 59
vT Tl 09
¥9TI <
1Ll [
€Iel €5
€€l [
[31 [
R4 0S
€791 34
UEHSUAO(] SUPJ00] - 0107 UOHIIS 55047 891 8y ol €6°C [
— S — — [T& Ly 98¢ €9
O1BOIPU] [INHUBE s 900Z = 99BUNG 1018 mm ——  I00T/OL/0] e S00Z/22/6 —S— €291 9% 8¢ 8
1191 Sy 059 € 8r'S 9501
() uonelg T191 [ SL9 [ 89S 06
oL 09 05 or 0¢ 0z o 0 €691 33 LTL is 9 SL
L o SM SP1 [7a 89°L 05 LI'L 39
Uoneso) uReYP 8r91 It as ST8 67 [ 19
e asneoaq panojd Jou 6r91 o as 98'6 8t 78 LS
UOR28s $S0ID HO0Z ‘ILON 6S'p1 6€ s 1201 Ly ¥0'6 $'6S
o ol e s s s s s, i 9'pl 8¢ as 60701 9 [} o<
s Shpl it as 166 Sy 0£°01 9bS
95°F1 9¢ as 066 [ Al [
Sy S¢ as €001 £ Sl S
(e [ €S 9101 42 Sl €S
- (R4 €€ €S LU0t 1t LSTT [
[£Xe 43 €S LU0 or LETT 05
m 9Lp1 3 MIT S9%6 1'6€ LUTT oF
g €LYl 0¢ e $9°8 6€ 1801 Ly
e 2 1291 62 [§53 € 601 Sy
] 191 14 [I§] Lg €66 8Tk
E 851 T v08 9¢ SE6 iy
{2 9z €C8 S¢ SI'6 6€
[Rd ST 6€°8 [ S6'8 S¢
2 1yl [ 9’8 €€ 606 [
S8l [14 8T8 43 L06 9T
S9°El [44 8T8 It 188 54
9p'cl I 8T8 0¢ L8 {4
b \- vIEl 0z 6LL 44 v8L 1T
9Tzl S 169 0z SEL 81
L1 01 76°S S 9.9 Sl
il S [ 01 68°S S
o o uidTiD 1Tl 0 a1 L9 0 €9 0
9002/01/01 $007/27/6 7007
53]0N Oysaioy] | uopws 10y5310] J0YySII0 ] uonu§
WEATSUMO(] Funjoor] - 10[J MO} §50.47)
[004 190 - UOIDS 5501 BIE( KOAITS




(DB 12MO] SYINOY,) DIl UOSUYO BLSL], U0IOg] PIBYRR 1 006 Auung 900 ‘22 1snany .
uonEI] wea g, plaLy 10Y)eaA) £IAING ayeq Adnang
H_..—_.MIE|_ - SN A100,3 5100]y Joforq
80056L110 #199loaq 193[01] UONBI0S3Y WIBBLIS 3931 oN§
TO0TI05S 5501.) OPJ1}] - UOHIAS 19O’
N - - UOIBAI}ISSe[)
V/N VIN A oney justiyduNUY
FEl (41! 961 uoney Yidad/yIpim
[l 0T [44 Q) o Xe [y yuee
Tl €1 £l (u) ndaq uB [Iny{ueg
991 991 L0z (V) WP TInpjuee
€0t 6'02 ¥'LT H%t BOLY [BUOHDDG SSOLD) [y uee]
900& 00T P002
leq Aaeuung
Uty 1D SLyl 99
oL Y1 9
6L 1 8¢
9671 S
8¢Sl [
ISl of
LSl 8¥
9SL Ly
WEINSUMOQ FUP[O0T] - 0)0Yd UOHIS 5501 pLcl 9 ol L9°Cl 9'S9
— = 6SI St 9¢°¢l 09
90791 J4d 8CEl Pl
103e21pUY [INPURE 900Z * @0epNG 4NN — — PO0T/PT/E —g—  SO0TNT/6 —F—  900T/TT/Y —ipp— 9291 (44 oLt Ei4
9L91 )14 £o'el d4
() uoners LrLl o 071 v
0L 09 0s or (14 4 (13 o sl §'8¢ (42 fo4
- - 181 8¢ g 454! it
8¢'81 LE as 81°61 o
1£°81 9¢ bas L8ST 6¢
€081 53 €as w9l 8¢
F8'L 4% €as 87791 LY
¥6'L £t a8 1791 9¢
Lo'L [43 o] 16°sl S¢
91’8 53 a8 86'S1 143 0L 99
Pe8l1 0g €as P8'SL £€ 1L S¢S
8681 6T 48 06°S1 4 IL'L 0S
SM 8781 8T a8 1091 1 788 It
ﬁ 69°L1 LT a8 L8'ST 0 P76 o
S 691 9T S 8191 67 sror L'6¢
W-. PL91 ST S §T91 '8¢ S80I 8€
F LRt #$°91 T AT L0'91 8T £6°0 LE
= 9l £ s §§'61 LT £6°0 S¢
191 (44 as 09'%1 9T 0L°0 €€
$9°SI $6l as 6571 ST #9'0 1€
1Lyl €1 (a4l T S0'01 TLT
[l 4 ¥Thl €T 06'6 9T
1€yl [} 00p1 144 €L'8 14
'yl 8 PLEL 1T 078 1T
10yl 9 seel 0T 0S°L Ll
Pl 14 1LT1 ST €L 4!
P8l [4 [¥44] 0l %9 9
1 uguo $9'el 0 a1 1611 0 86'S 0
9002/22/8 £002/02/6 POOT/FT/E
$3)0N 104s310,] uonel§ SIJON JOySII0N uopelg | Joysaioy uonwIs
i WEISUMO BUpj007] - 10{d UO[IIIS 5504 g
i I JIMOT - HONIIS §504]) EIE(] AdAIng




yoeay faddn IINOY,O I “UOSUYO[ BYSI], TUOI|OE] PIRYIN 106 Auung 900Z ‘¢g ysnany R
uoyEd0| wea |, PRty 2IeIp AdAIng el Laamg :5_!?»5_.__ .
T
2231 JN AUno)) 3100 Joofoid -
800S6L110 #1991014 193[01] UONRINISAY WLINS %901 Hong : - L

011998 $50.17) YY1 - 1011938 12ddp)

ALL

- - - uonedxnyisse|)
VIN VIN 8T SNy TIBUA
S81 T 0T worEy AA/MIPIA
91 91 91 () yidaT ¥ep (myueg
60 30 60 (y) wido ueaW Iy Aueg
L1 76l [ (u) WPt [INAUBE
ISt [ 181 () 71y [BU093G $501) [[pjuEe]
9007 SO0z #00T
¥ieq ARG
€y 88Z 665
9L 5
89°L [
89°L €S
89 [
U 1D 8LL 19 S8 i<
I THEAIJSUAO( BUTNO0] - 0107 UOTIIIG 550373 €97 [ I8 0S
— S 9L S €98 33
808 05 08’ [
10)RDIPU| [[NPUEE s 900T - SOBHNG JOJ\\mm s YO0T/YT/E —o— $002/2T/6 —g5— 900T/TT/8 wipn ERL 06 o LO" Lt
() uonerg v [ €0 o
156 r ES W6 S
09 05 or oe 0z ok 0 516 v S 756 by
—= . 101 [ as 856 £t
Te01 [ s 09°6 22
PS Ol 8¢ €S 996 Iy
v01 i€ €S L1701 oF SLL $'6S
901 9¢ 43 <01 6¢ 8L 9¢
L8°01 S¢ ds 7901 8¢ v6'L [
L1 e 4s v9°01 g SE8 05
1501 €€ 4s 69°01 9€ 106 8y
901 4 4s S601 € <56 [
ASM €€01 €0¢ 10 98°01 vE [7K 32
m 1701 0f €S 69701 €€ 00°0¢ iy
2 $9°6 67 S 09°01 <€ S0 S6€
g €06 8 ds 0501 1€ 601 8¢
2 €26 L AT 0l 0€ 011 9¢
2 6 9. as L6 67 011 [3
816 S €5 176 8T 801 [
168 [ €S L£6 Lz v 0l L6C
998 €T g SE'6 9C b8 €62
L1'8 [14 976 T 95" 3
oL 0z 06 [ o€ S
80°L ST €L3 [44 €0' [
€99 <l 197 0z 88 [%4
8¢9 4] vl Sl Sv'L 61
9 3 ST9 01 S8°9 St
18°C [ [75 < 819 L
[IRED) 89° 0 a1 69°S 0 8¢ 0
9007/2/8 €007/72/6 #00T/HT/E
— - $310N | J0sai04 | uoneis S3)0N__| 1049304 | uonels | jousaiog | uonwig

WEINSUMO( BUP|0C] = J0]1J HORIIG S50

SR +2dd[] - 0119aS 5501

B Aoaang




ouay 154 SYINOY0 SN UOSULOT BSL], “UOT|OF PIeUdry 1506 ‘Auting 900 ¢z snany
WL wed ], pRug HYIEIAY £OAINS Ae( Loamg .
XN N AUno.y 2100
20056110 # -um_.ﬂ.l_ 10301 UONEIOISIY WEANS ¥2910) XN 1fo1d
011935 SSOL.) [00] - U011995 10dd[)
VN VIN - uoneayIsse])y
VIN VIN [ OlEY 1USLIYUATII
[ 1T v uoney qIdaa/IPIA
LT LT 8T () wdog xep TImy{uey
[ [l 8T
LT 9T €L {U) WPIAL [0y Uee]
88T <Te R (U] BAIV [6UGHI05S SSOL) [[Uee
9007 <007 #007
Ejeq Aeung
ULy 1D 99 [
86L [
98L 03
98°L st
16°L Lt
€78 ot
L8 St
g €98 [
998 13
198 T
106 2
616 oF
116 6¢
116 3¢
606 g
606 9¢ € 66'L LLS
60'6 <€ 30’8 ¢
SE6 [ v0'8 05
9 [ €98 52
886 [ 988 [0
e 9001 [ 988 32
~ - - - _ - 6E°0¢ 0 e 988 13
L9701 [3 s 116 2
Jojealpul [Inpjueg: 900Z - 20BHNG JSlEM— — $00T/HT/E ©— S002/61/6 B— 900T/TT/8 = 2601 B s BE6 oF
(4) uopeyg LUTT L s £E'6 6€
€611 9 ES %6 €
09 05 or o,m 0z oL 0 ) SR < S I 5
- £ 7601 24 ds SE6 9¢
6L01 €T s 676 St
1$°00 [£4 €S 56 bE
9 M1 11701 LT S €96 [
86 [ €s v0°01 [ S0'8 5
6’8 0z ds 9701 1€ 618 0¢
- 6r'8 61 MY 01 9°0E SI'8 iy
€8 81 4s 8501 0¢ 128 8tr
86L Ll 4s S80I [ 206 2
o €L 91 S 60711 8T e 2
57 <1 dS 8T 11 x4 806 ¢
ul vl b1 €S el EXd SO01 [
H RTL € 1D Rl < 7501 0¢
€g [ 4] ES [ [z SOT1 X4
w 989 [l ES €011 B Tl 9T
= 99 01 AT 801 T ] [§4
z €99 [3 9.6 [ [ [
€59 8 126 0z 7801 [4
vy L 68'8 61 S0°01 80T
- 79 9 58 87 St 0
609 < s Ll 88 81
09 3 v1'8 91 S8 91
16S < 08'L [ vLL bl
0 £8°C [ 769 01 0L 0l
LS { vT9 < T S
U110 [ 0 €1 [ 0 209 0
L 9002722/ S00T/51/6 FOUT/FT/E
e — : - — - uopi¥l§ Joysatoy uone)s

WELSUMOQ BUD{007] - 10]J U0 55010

1004 42041 - U01193G 550173

BIEQ AIAINg




APPENDIX B

8. LONGITUDINAL PLOTS AND RAW
DATA TABLES
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APPENDIX B

9. PEBBLE COUNT PLOTS AND RAW
DATA TABLES




[-64 23vd (€007) § fo 7 vaf Suriojuopy

%0 %L %TE %EE %€ 3¢ £C L0 160 V/IN#E | 0SL _ |:UNnoD spried |ejo 1
%00ipaq | Japinoq | a|qqod | 1eAelb | pues | Aepals || Ged ¥ea 05a ced 91a : }00Ipaq
9dA} sjesgns Aq Juadlad (Ww) uey) ssay Juadiad azIS 9601 80z ['opinoq abiej Ausa
80 ¥20L  jepinog abie
G00¢C Somlll_ (ww) 8213 spIEd 201 ZLS  |Mepinog wnipaw
0001 ol L 1’0 100 4% 29€__|JepInog jlews
%0 29¢ 9GC  |USpInoq jlews
I i i ? 95z 08l |[01q900 ab1e[ KidA
i : “ = %01 08l 8zl __|io19q00 obue|
RSl . . . %02 gzl 06__|[e19900 wnipaw
RS I ._ : e e O 06 %J_ 219900 [lews
T 4 : : 3 ) Gy |[|oAeIDb 251800 AuoA
et r i 7 %0y 3 Sy Zc |[loAeib as1800 AoA
bt ! : : %0g 23 22 aAeIb 951800
ks ’ : %09 2 ol anelb as1e0d
= 4 _ — %os 3
] 1 ] 1 I o\ Ow =]
1 m t i 1 1 °
S g 5 ——t %06
Y LYRVLVE — ' %001 pUBS 051800 AIOA
apy J1addn ‘wno) s|qgqed G0 |pues ssieco
——— [V __n:mw wnipaw
I Uoeay 1addn=yes15yans BEV pues auy
- 2900 |[jpues auy Ausa
— 0|l Aeioans
- (ww) sbuey szis]| jeusieny

T e e AV e B i e e e = ed R _ ____junco 3i9gad

uonoag $s01) SNy 12ddn

uonNQLYSI(J JUIWIPIS ‘6

8000S6L110 “ON 102fo4d
192[04 UONDA0ISIY WDAIS Y2D47) HONS ouJ ‘dnoan 4a3.42g sino ayJ




7-69 23vd (€007) ¢ fo ¢ 1waf Surionuopw
%0 %0 %LE %8 %1€ % ¥ T G9l Sel S0 cL'0 V/N# _ 00l _uc:oo SIdIEd [€10 L
Jooipeq | Jepinog | 819qod [oAe.b pues Aejpiis S6d 80 0sd sed 9La }00Jpag
adA s1elisgns Aq jusoled (tuw) ueyy ssafjusosed azig 960Y 8y0z |[/epinog abie| A1aa
8¥02 ¥Z0l  |[1epinog abue|
Well Jusoiod & Jusdiad sneinung —u-—| (ww) az15 spmEd 201 ZlS _ {hepinog wnipsw
00001 0001 00} oL b 1’0 100 ¢ls C9E _ ePINOg JIEWS
" ° _ . %0 29¢ 9GS2 |48pInoq jjlews
B £ T _..H‘__‘ ] ¢ -.‘34.4 [ * ___*_ 5 o a5z 081 51000 obie| AloA
i I | I R e R | i I AT i I | I QO—‘
7 S RS E R S M s R 51 o | 08L __ 8zy |oiaqoo obuey
— — t + ¢ +—t %02 8Cl 06 3|qqoo wnipaw
= it " ol £ e o 06 ¥9 1919900 Jlews
%0€ ®
& BRI 5 i g VO oy oAb osieoo Kion
TP ) (R R | T Bl %0¥ =3 Sy rA _ aAeIB 851802 AJOA
t ] i t BEd B Rl €A 1 I 1 i t ° n
i RO T . o el el 2 ¢t
i 2 v R ! = %09 W ww ww L__®>Sm wnypaw
m m m m i m I %0L B L g |loABIB wnipaw
T = " T — %08 8 9 [eAeib auy
! L 1130 ! BL ! T %06 9 ¥ liloreld suy
1 [ % o8 S S s | i FTEP A 9 | 1 4 1 [ I ° V N _®>N._@®CC>;_®>
LY ¢-4-1 1 1 | | 1 1 1 1111 1 1 1 O\OOOF -
4 L |[pues as1e00 AtaA
--- JuUnoJ 8|qgsd L G0 |pues esieoo
S0 GZ'0 |[lpues wnipaw
Sz0 £1'0_ |fpuessuy
€L0 290°0 _||pues auy A1aa
4 2900 0 Aejopiis

8000S6L110 ON 102fo4d

[l wnop | (ww) sbuey azig]

e

JUney 3jq

Uo1109§ SSOI)
O[Ty IOMOT

102[0.4 UOND.A0ISIY WD2AIS Y2240 ¥ONS

‘ouj ‘dno.sy 423429 S1oT 2y |



