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1. INTRODUCTION

This report was prepared as year three of the USACE Regulatory requirement for stream
monitoring of Brier Fork Branch of the Flint River, Meridianville, Alabama. The purpose of the
assessment is to demonstrate the continuing success of vegetation management and channel
stability of the stream restoration.

1.1 Project Description

Brier Fork is located in Meridianville, Madison County, Alabama, within the Highland Rim
Physiographic Region in the Flint River Watershed (USGS Cataloging Unit 06030002-18-001).
The study site is located within the boundaries of the Madison County Executive Airport
(MCEA), five miles north of Huntsville, Alabama (Figure 1.1). Total project length includes
2,910 linear feet of perennial stream channel.

The restoration of Brier Fork resulted in a meandering C4 stream type excavated in the historical
floodplain. Assessment and monitoring criteria that has been collected during the monitoring
period includes: 1) channel stability gauged at four permanent cross sections (two at riffles and
two at pools); 2) vegetation and riparian growth and maintenance within eight permanent
vegetation plots (25° x 50°; located downstream on the north bank and upstream on the south
bank with respect to the four permanent cross sections).

This report summarizes the project’s year three monitoring and recommendations to meet the
following objectives:

1. Provide a stable stream that transports the water and sediment delivered by its watershed
while maintaining its dimension, pattern, and profile, and neither degrading nor
aggrading;

2. Improve the water quality and aquatic habitat of the stream, and surrounding floodplain;
and

3. Create a floodplain for maintaining a runway clear zone.
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Figure 1.1. Location of the Brier Fork Project
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Figure 1.2. Brier Fork Project Boundary




2009 Brier Fork Restoration Monitoring Study

2. ASSESSMENT AND MONITORING
2.1 Cross Sectional Analysis

In 2006 four permanent cross-sections were surveyed along the 2,910 foot restoration channel
(i.e., one cross section per 727 linear feet of stream), with two located at a riffle cross-section
and two located at a pool cross-section. Each cross-section was marked on both banks with
permanent pins to establish the exact transect used. A common benchmark was used for cross-
sections and will consistently be used to facilitate easy comparison of year-to-year data.
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Figure 2.11: As Built Cross Sections and Problem Areas

The as-built cross sections, while maintaining a slightly higher width/depth ratio and channel
width than the as-designed channel, show few signs of instability during the 2006 to 2007
monitoring period. As of November 1, 2007, the stream banks showed signs of instability in
four specific problem areas; these areas will require further investigation, which will take place
after fall vegetation has died down. All four areas will be marked with rebar at critical points for
potential failure, photographed and resurveyed in spring, 2008. If repair work is required it will
be completed in summer, 2008 unless further monitoring is indicated.

During the winter of 2005 a significant flood event breached the diversion dam at the most
upstream end of the project site; a diversion plug was amended in the summer of 2006 with an
additional rock vane installed to assist in near bank shear stress reduction. In 2007 the diversion
plug remains intact with no sign of erosion (Figure 2.12). December of 2008 a flood removed the
diversion dam at the upstream end of the project site (Figure 2.13). A newly constructed dam
was implemented in the summer of 2009 (Figure 2.13a).
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Figure 2.13: Rock Vane Diversion Plug, 02/12/09 was blown out from Flood in
December 2008
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Figure 2.13a: Newly constructed dam during the summer of 2009

Problem area #1 is located just upstream from plot BFO1 at the bankfull bench. The location of
this bench was the closest area within the entire project to the existing gravel pits and was
designed to be a flood prone area. During a bankfull event in October, 2007 the stream cut
through the bank (Figure 2.14) and entered the gravel pit (Figure 2.14a). Stream monitoring for
2008 showed no signs of failure (Figure 2.14b). Stream monitoring for 2009 indicate a well
established bankfull bench (Figure 2.14c¢).

Figure 2.14 Figure 2.14a
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Figure 2.14b: Problem area #1: Bankfull bench well established no cut
to gravel pit visible. Area will be evaluated through winter of 2008 and
spring 2009.

Figure 2.14¢c: Problem area #1: Bank full bench completely vegetated in
2009.
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Problem area #2 includes the reach between two locations, station 10+75 and 16+33, in the
longitudinal profile that exhibited signs of channel aggradation. In 2006, the right descending
stream bank of the area of aggradation ended by station 12+00 was not at the proposed bankfull
channel elevation, being about 1.0-1.5 feet below the left bankfull elevation (Figure 2.15).
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Figure 2.15:. Location of cross sections on longitudinal profile, Brier Fork, Alabama. Note,
BKF = bankfull, CH = Thalweg, LEW = left edge of water, REW = right edge of water, RB =
right bank, LB = invert of vane structure, and WS = water surface.

In 2006 it was reported that this would indicate that designed bankfull discharges were onto the
floodplain before maximum sediment movement could occur, thereby minimizing sediment
transport in this region of channel.

Problem area #2 was photographed in 2006 (Figure 2.16) and again in 2007 (Figure 2.17).
Photographs in 2008 show some signs of improvement (Figure 2.18) although it appears that the
area of aggradation has increased in length downstream to the next point bar (Figure 2.19).
Monitoring of this section in 2009 verified continued stability of this segment of stream channel.

11
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Figure 2.16: 2006 Channel aggradation at station 10+75 on Brier Fork, Madison County,
Alabama. Beaver dam present causing slow sediment transport.

Figure 2.17: 2007 Channel aggradation at station 10+75 on Brier Fork, Madison County, AL.
Beaver dam removed by peak flows in winter 2006.

12




2009 Brier Fork Restoration Monitoring Study
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Figure 2.18: 2008 Channel aggradation at station 10+75. Baver dam present using

aggradation. Stream will be evaluated winter of 2008 and spring of 2009 to see if peak flows
remove Beaver dam as in winter of 2006.

Figure 2.18a: 2009 Channel aggradation at station 10+75. Appears to have no beaver dam but
the mid channel island has filled in on the left bank side.

13
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Problem area #2, as seen in
Figure 2.19 (left) has
extended its aggradation from
between station 10+75 and
downstream to station 16+33
at plot BF06. The photo is
+ taken looking upstream from
plot BF06. Specific locations
of beginning and end of
aggradation are currently
; being marked using rebar and
§%, noting lat/long. Observations
1 will be photographed over the
winter of 2007 and
resurveyed in spring of 2008
to measure sediment
transport.

Figure 2.19: Problem Area #2 looking upstream from BF06
Photo taken October 2007

Problem area #2 as seen in Figure 2.19a shows no additional aggradation and a minimal amount
of sediment transport was observed. The stream banks are stable with heavy vegetation and the

area will be reevaluated in the spring of 2009.

Figure 2.19a: Problem Area 2 looking upstream fromBF06 Photo Taken October 2008

14
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Problem area #2 as seen in photo taken in July 2009 (Figure 2.19b) show some signs of
improvement on the amount of aggradation and the stream is stable with good vegetation riparian
on either side.

Figure 2.19b: Problem Area #2 looking upstream from BF06
Photo taken July 2009

2.2 Longitudinal Reference Photos

Photographs were used to document restoration success visually. Reference stations were
photographed before construction, as-built and will continue for at least five years following
construction. All photographs were taken from a height of approximately five to six feet. Some
permanent GPS locations were established to ensure that the same locations (and view
directions) on the site are monitored during each monitoring period.

The stream was photographed longitudinally beginning at the upstream end of the restoration site
and moving downstream to the end of the site. Photographs (except for figure 2.19, 2.19a and
2.19b) were taken looking downstream at delineated locations or near cross sections and are
shown in Appendix A. Reference photo locations were marked, described and noted in Table 1
for future reference. Points were close enough together to provide an overall view of the reach.
The angle of the shot was taken to provide the best view and was noted for continued future
shots.

Table 1 Reference photo locations along Brier Fork, Alabama.

Station Location Latitude Longitude Bearing Note

6+54 34.87257 -86.56032 100 Picture DS
9+30 34.87289 -86.55997 110 Picture DS
16+33 34.87204 -86.55838 120 Picture DS
20+35 34.87188 -86.55705 122 Picture DS

15
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2007 Reference photo point at station 6+54

igure eference Reach photo at station 6+54 downstream view In

.’ ¢

Figure 2.20a: Reference Reach photo at station 6+54, downstream in 2008.
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Figure 2.20b: Reference Reach photo at station 6+54, dowhéfr 2009. |

_.'- L '
a{ station 9+?O

Flgure 2. 21 Reference Reach photo point at station 9+30, downstream 2007.
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Figure 2.21a: Reference Reach photo at station 9+30, downstream. Note formation of point bar
on right bank.

Figure 2.21b: Reference Reach photo at station 9+30, downstream. Point bar right bank is
much shorter. Photo taken July 2009.
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2007 Reference photo

o, o

Figure 2.22: Reference Reach photo at station fé—g%, downstream. Note
slope beginning on Right Bank. Photo taken 2008.
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Figure 2.22a: Reach photo at station 16+33, downstream. Previous vegetation has transported
downstream. Photo taken 2009

Figure 2.23: Reference Reach photo station at station 20+35. Photo taken 2007
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tat station 20+35

Figure 2.23a: Reference Reach photo at station 20+35, downstream

Figure 2.23b: Reference Reach photo at station 20+35, downstream. Photo taken 2009
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