Watershed Conservation Resource Center

319 Program Stream Restoration Projects Update

WFWR Near Brentwood |
e 07-400 (Original Project Completed 2010) =
e 07-2000 Project Repair/Maintenance

White River Bank Stabilization
® 09-1900

WFWR Fayetteville Executive Airport
e 07-410 Phase I (Completed 20m)

e 09-1600 Phase II




07-400/07-2000 West Fork WhERiver
Stream Restoration Project Update

Watershed Conservation Resource Center

Arkansas Game and Fish Commission, Beaver Water District, Northwest Arkansas Land Trust,
Arkansas Natural Resources Commission, Environmental Protection Agency
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Demonstrate an rural stream restoration using a
natural channel design approach




WFWR near Brentwood, AR

Drainage Area 18 mi®

Rural Watershed -
(% WFWR Restoration Project
Forest @l near Brentwood, AR
Pasture i
~1,800’ of Stream Channel

Rosgen C4/1-Type Stream
3 Landowners

Missouri
Arkansas
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Stream Restoration Design-

General Design
Approach

. Eliminate Tight Meander
Bend Radi

. Avoid Old Growth
Riparian Areas
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. Maintain Stream Length 130 .

. Create Wetlands & ik




Stream Restoration Design-
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Site Photos
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April Flood —NWA 2011 —

Tulsa, 0K {T5A): Current 7-Day Obserwved Precipitation
Valid at 4/26/2011 1200 UTC- Created 4/26/11 16:99 UTC
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* 10"-14" Rainfall over 7 Days
* 4”-6” Rainfall fell on during the PM of April 25



April Flood —NWA 2011 —

White River at Wyman Bridge
USGS Gage 07048600
Water Year Hours Above Qs Annual Max Q

2001 4 10,600
2002 92 49,900
2003 28 16,000
2004 58 140,000
2005 40 14,700

2006 14 16,800
2007 43 21,500
2008 24 79,400
2009 36 18,400
2010 50 38,100

Average 40,540
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2011 Flood | 130,000




Bank Line After
Flood Event
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B it |
Aggradation/Enchroachment
on Rock Vane

Direction of Flow
During High Water

Aggradation from Backwater
(caused by flow running
directly into bank)




Scour Around End of
Rock Vane

Location of Right Bank
Before Flood

Location of Log Vane
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WFWR Steam Restoration—

Although historic flooding caused damage to the project
in 2011, significant loads reductions ate being realized

Load Reduction
Total Sediment (ton/yr) Total Phos. (I1b/yr)
2009 =2,000 =650

Year

2010 > 2,000 > 650

April 2011 2,000 to 4,000 650 to 1,300

Without this project:
* IEand'would have been'lost
* Un-marked Graves wouldthave been threatened
* Access roadiwouldihave beenidestroyed
* Riverimstabilityswouldiincrease




Lessons Learned -

* Avoid Placement of Log Vanes in Critical Areas

* Priority 2 Restoration — Watch flood channel dimensions
within and upstream and downstream of your project

* Priority 2 Restoration: Plan for Channel Maintenance
* “Work with the River” when possible
* Go with rock in most vulnerable areas

* Develop contingency funding mechanisms
e Bonds
o Set-asides

* Pre-implementation budgets and on the ground realities do
not always coincide

* Get in and repair ASAP to avoid further damage




09-1900 White River
| Bank Stabilization Project _
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Watershed Conservation Resource Center

City of Fayetteville, CH2M Hill, Arkansas Natural Resources Commission,
Environmental Protection Agency



White River Bank Stabilization Project
City of Fayetteville, AR

Latitude: 36.09N Longitude: 94.06W
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PROJECT EXTENT (~1,400")

VIEW OF PROJECT SITE LOOKING EAST




Erosion During Bankfull Event—




Pre-Restoration Site Monitoring

Bank Erosion Monitoring

e Toe Pin Installation

e Resurvey After Spring Rain
Bank Material Sampling

e 30 Samples

e Particle Size and Nutrient
Analysis
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Pre-Restoration

Site View (2010 Photo)
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Site' Moenitoring

“IWhite River Bank Stabilization Proj
Spring 2011 Erosion

Latitude: 36.09N Longitude: 94.06W

L4 M

Average Eosion Rate: 6'
(Along 500’ of Riverbank)

,, '_ *6,200 tons of sediment

* 3,600 Ibs of TP
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Restoration Design.—

White River Bank Stabilization Project
City of Fayetteville, AR

Latitude: 36.09N Longitude: 94.06W

EXCAVATE GRAVEL TO
INCREASE CHANNEL CAPACITY

MAINTAIN ELEVATION OF
EXISTING RIFFLE HEAD

TRANSPLANT SYCAMORE, WILLOW AND
RIVER BIRCH INTO INNER BERM BENCH

T
/
! HARVEST DOWNED RIVERWOOD ,*
|. FOR BENCH CONSTRUCTION
V7
ROCK VANE 1

/
¥ SEE TYPICAL BANK SECTION *
L FOR CONSTRUCTION DETAIL

-

TRANSITION TO TERRACE
SLOFE 2:| H:v BENCH SILL

i

/ 2 '“'74».‘_‘_

BANKFULL BENCH { IEJ /
'

(
7\~ Active Channel BENCH SILL

. X CUT SoIL FOR SMOOTH
Section Line UPPER BANK RADIUS

! Design Alternative 3




Restoration Design

SCALE: NTS

Boulder and Wood Toe - Bank and Bench Construction Details

5' To 20" WioTH 10" WIDTH 10" To 20' WipTH VARIABLE WIDTH

Section View
4-6" TOPSOIL
SEE SECTION DETAILS FOR WILLOW/SYCAMORE COVER WITH COIR MAT
BENCH DIMENSIONS TRANSPLANT

WILLOW/SYCAMORE
TRANSPLANT
4cTorsol.  OPMAT

Bankfull Stage

50D MAT

Inner Berm Stage

GRAVEL BACKFILL FROM
CHANNEL EXCAVATION

'FOOTER LOG SUBMERGED
WOODY DEBRIS




Project Status and Schedule

Develop QAPP v
Collect Pre-Implementation Data v

e Bank erosion inventory y

e Install and survey toe pins

e (Collect and Analyze Bank Samples v

e Survey site morphology v

e Re-survey toe pins to estimate erosion 4
Develop Stabilization Plan Ongoing

e Construction Documents Nearly Completed

e Request Bids Late September / Early October
Implement Plan November / December 2011

Follow-up Monitoring Through 2012

Greatest constraint remaiming is waterlevels during
proposcd construction timeframe



07-410 WFWR Airport Phase |

09-2000 WFWR Airport Phase ||
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WFW RESTORATION - PHASE |
FAYETTEVILLE EXECUTIVE AIRPORT
PROJECT 07-410
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Pre-Restoration Site I\/Ionitoring

Near the Fayetteville Executive Alrport

0 100 200 400 &00 800
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* Toe Pin Location

BEHI Rating, Near Bank Stress
# Extreme, Extreme
Very High, Extreme
Very High, Very High
7 Very High, Moderate
High, Very High
# High, High
7 High, Moderate
~ High, Low




Pre-Restoration Site Monitoring-

Estimated Estimated
Average Annual Average Annual
Erosion Rate Sediment Load
(ft/yr) (ton/yr)
0.6 83 48 149
0.3 62 38 120
1.0 33 17 44
7.9 2,291
0.5 26 17 55
16.0 1,580
0.4 52 34 108
0.6 9 4 10
0.3 8 6 16
0.4 10 5 15
7.4
0.2 22 7 16
0.7 53 31
0.5 52 23 77
0.2 58 44
0.5 57
0.4 29 13
0.3 32 21

Estimated Estimated
Average Annual Average Annual
TP Load (Ib/yr) TN (Ib/yr)

Bank ID
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Pre-Restoration Site Monitoring

Sediment Load
Based on
Measurements
(ton/yr)

TP Load Based on TN Load Based on
Measurments* Measurments*
(Ib/yr) (Ib/yr)

Measured
Bank ID Erosion Rate**
(ft/yr)

A
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Total 12,419

* Estimated from measured erosion rates for streambanks with similar BEHI/NBS conditions
** Two large magnitude flood events occurred during the monitoring period

Measured loading ratesiexcecded predicted etosion rates
by 5x due to Springtloods im NWA



Pre-Restoration Site Monitoring-
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WFWR RESTORATION - FAYETTEVILLE AIRPORT]
. N - CHANNEL HISTORY ANALYSIS _1
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Map Base: 1831 GLO Survey Map-
Over 2010 Air Photo




WFWR RESTORATION - FAYETTEVILLE AIRPORT] . "
. . [ CHANNEL HISTORY ANALYSIS ¥ i
~—Site History |&

Feet .



WFWR RESTORATION - FAYETTEVILLE AIRPOR
CHNNEL HISTORY ANALYSIS

Site History

Downstream Meander : Fha
Migration : ol BRY Rocks Visibie in
i Streambank Wall

Meander Development in
Response to Backwater
from Small Radius D’b

Meander Moving
Up-Valley

Mid-Channel
and Tranverse Bar

Meander Development in S
Response to Backwater S
from Small Radius D/S
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Long Back Water >
Pool Caused by Deposition [ "

Map Base 2010 Air Photo
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Restoration Design

500 Feet PrOieCt Plan Ovewiew

Watersned Conservation Resource Center
390 W, Rock Street
Fayetteville, Arkansas 72701
[47H) 444-1916
watsrshedconsarvation org

Restoration of WFWR at
Fayetteville Executive Airport

ayetievill

MVE




Project Status and Schedule

Develop QAPP v/ A
Collect Pre-Implementation Data 4

Bank erosion inventory v

Install and survey toe pins v

Collect and Analyze Bank Samples v
Survey site morphology v

Re-survey toe pins to estimate erosion v
Biologic Monitoring v

Develop Restoration Plan Ongoing
Create Construction Documents Completed ' -
Request Bids Early 2012 _ |

Implement Plan Ty 2
Lower Gas Line Spring 2012 3 ' :

Construct Project Summer 2012

Follow-up Monitoring Through 2013
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