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What is it about hydrology that is so troublesome
for water resource managers?

» Water - you either have it or you don't
» Regional variability (east coast to west coast)
» Seasonality (spring, summer, fall, winter)
» Flow regime
» Water rights (surface water/ground water)

» \When you do get it - not sure what you're gonna get along with those
H,O molecules — I.e. excess nutrients, toxic contaminants, debris (not
the good kind that helps to stabilize shorelines, but mostly trash)

US Army Corps of Engineers + Engineer Research and Development Center
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For those of us working in lacust cosyst s
it means we encounter a lot of this.




Lewisville Lake, TX

Powered by www.LakelLevels.info
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But what we really want |s thls .
stable shorelmes that prowdes ecosystem goods
and services, i.e. hdbltat for wuldllfe excellent

water'quality. [ |5 AT R SR
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What are common issues that cause
shoreline erosion (an otherwise natural process) or
more importantly, shoreline instability?

» Sediment transport (erosion vs. accretion)
» Geology generally drives this — unconsolidated material (sand,
gravel, clay, silt); consolidated material like bedrock
» Storms
» Surface water runoff; long term inundation causing die-off of
riparian/terrestrial vegetation; ice/wind; gully formation
» \Wave energy
» Splash, overwash, sediment drift; can be intensified with hard
structures I.e. bulkheads.

US Army Corps of Engineers + Engineer Research and Development Center
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» Anthropogenic influences
» Development that increases impervious surfaces
> Control structures/bulkheads/revetments ( | wave energy)
» Removal of riparian/aquatic vegetation along shoreline
» Includes native or invasive vegetation
» \Water operations
» Navigation
» Flood risk management (WATER LEVEL FLUCUATIONS)
> Recreation (] wave activity)
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Lake Houston, Houston, TX
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P - Lake Austin, Austin, TX



What is a LIVING SHORELINE?

"A shoreline management practice that provides erosion
control benefits; protects, restores, or enhances natural
shoreline habitat; and maintains eeastal processes
through the strategic placement of plants, stone, sand fill,
and other structural organic materials (e.g. biologs, oyster
reefs, etc).” (NOAA)

US Army Corps of Engineers + Engineer Research and Development Center
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What are some techniques to stabilize sediments to
achieve a LIVING SHORELINE?

Other than minimizing disturbance and avoiding only hard armoring...

» Soft armoring in low energy areas — degradable materials (coir),
vegetation

» Mix of both hard infrastructure and vegetation in moderate to high
energy areas - i.e. riprap planted with high stability rated vegetation,
high density outplantings of suitable woody/emergent/submersed
vegetation

US Army Corps of Engineers + Engineer Research and Development Center



A $1.7 millicn grant from NOAA funded Phase |
of The Lower Black River Fish Habitat
Restorstion Project. The project design was
completed by ARCADIS US,, Inc. and Coldwater
Consulting, LLC, was constructed by Mark
Haynes Construction, Inc., and was completed in
December of 2011. This project restored habitat
for fish and wildlife in the lower Black River, an
area that is highly deficient of aquatic structure.
The project induded construction of over 3,000
linear feet of fish habitat shelves, restoration of
eroding river banks utlizing natural bank
stabilization and bio-engineering techniques,
and installation of other fish habitat features
including rootwad revetments and boul

clusters. An invasive plant species (| flos
gustralis) was also removed within ject
area and over 4,800 native plants stalled.

River bank rastoration utifizing bio-enginasring tachniguas

Public outreach and education
efforts introduced the first ~
annual Black River Kayak-A- & -"'\h\

Thon, the first of it’s kind on % '4(-\

the Black. This event was
coupled with Port Fest on July
3, 2011 and was attended by
over 70 paddlers. The Kayak-
A-Thon and other public
designed to get the public
involved and educated about by
ecological restoration efforts| A0
that are underway to improve
fish habitat, recreational
opportunities, and water
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quaﬁty in the lower Black

THE LOWER BLACK RIVER FISH HABITAT RESTORATION PROJECT
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Common Plants of Ripanian Areas - Central — Southwest Texas
With Wetland Indicator (WI) and Proposed Stability Rating (SR)

Waterwillow — SR 7

Buttonbush — SR 8

Black willow — SR 7

SR - Stability Ratings (Draft) on a scale of 1 — 10. Based on
USFS GTR-47, by Al Winward. Bare ground has a SR of 1.
Anchored rock or logs have a SR of 10. A SR of 7 (or 6) is
considered the minimum for acceptable bank stability.
Woody plants, when associated with stabilizing grasses and

Spikerushes — SR 9
: 10 1 Woody WI SR
Spikeruzhes (most) Water willow = =1 ek LG 3
Emory sedge OBL 9 Ludwigia BL 3 Bald Cypress OBL 9
Sawgrass OBL 9 Watercrass * OBL 3 Indigobush amorpha OBL 7
Fice cutgrass OBL 1 Seouring rush OBL & Seepwillow baccharis
Water bentgrass OBL 3 Marsh aster OBL 3 (B. salicifoliz) FACW &
Cattail OBL 9 Marsh fleabane OBL 3 Black will FACW 7
Bulrushes {most) 9 Smooth bidens OBL 5 Arrove w 7
Porcupine sedge 3 Water hyssop OBL 3 Sandbar willow 7
Black sedge [ OBL 3 Spiny aster FACW
Teal lovegrass 4 Penih OBL 3 Box elder maple FACW
Enotgrass I 6 Monkeyflowe! OBL 3 Fetama FACW
Hairyseed paspalum [ 6 Swamp rosemallow 5 Poszsum haw FACW
Bushy bluestem I 5/6 California loosinfe Sycamore FAC
Flatzedgas (mosf) I 316 Cardmalflower FACW 35 cottonwood FAC
Common reed {9 Tall aster FACW 35 Pecan
Gulf cordgrass 9 Spiny aster FACW 8 Little walnut
White top sedze I 5/6 Large buttercup FACW 6 R.oosevelt bacchanis
Eushes (most) OBLor FACW 6 Smartweed (most) FACW 3 (B. neglectz) &
Aparejograss FACW 6 Bog nettle FACW 5 Amenican elder -1
Spike bentgrass FACW 35 Dock (maost) FACW 34 Roughleaf dogwood FAC &
Barmyardgrass FACW 4 Mumt * FACW 3 Sugar hackbeny FAC 3 B u I r u S h e S — S R 9
Junglerice * FACW 4 Smallhead sneezewsed FACW 3 Amernican elm FAC &
Eabbitsfoot grass * FACW 3 Sechamia FACW 3 Cedar alm FAC 6
Carolina canarygrass * FACW 3 Frogfruit FAC 4 Mextcan ash FAC 6
Wetland sprangletops FACW 4 Late boneset FAC 5 Bur ozk FAC & -
st R E—— Switchgrass — SR 9
Eastern gammagrass AC 9 Shield fern FAC 8 Lindheimer indizo FAC 5
Big sacaton - = ] FAC 3 Wafer ash (Ptelea) FAC &
Alkali szcaton FAC 7 Annual sumpwesd E - 7. Tol )
Lindheimer mubly FAC 7 Brazilion verbena * FAC 4 Greenbriar FACTS E t S R 9
Wildrye FAC 506 Cocklebur FAC 3 Poison ivy FAC 5 a,s e r n g al I l l I I a, —
White fridens FAC 5 Tall goldenrod FACU 6 Grape vine (most) FAC 5
Vine-mesquite FAC [ Common ragweed FACU 2 Japanese honeysuckle ¥ FAC 6
Seep nuhly FAC 6 Frostweed FACU 6 Live oak FACU 6
Nimble-wall FAC 5 Maximilian sunflower FACU & HNetleaf hackberry FACU 5
Broadleaf Uniola FAC 3§ Heath aster FACU 5§ Fed mulberry FACU &
Dallisgrass * Fac 7 TNinois bundleflower FACU 4 Mesquite FACU 5
e FAC 35/6 Clammyweed FACU 3 Huizache FACU 3
Eustyseed paspalum FAC 5 Castor bean * FACU 3 Western soapberry FACU &
Giant reed (Anmdo)* FAC 7 Westemn ragweed UPL 5 Bumelia FACU 6
5t Augustine grass * FAC 6 Field ragweed UPL 5 Black walnut FACU 6
Buffalograss FACU 3 Mexican sagewort UPL 5 Desert willow FACU &
Indiangrass FACU 7 Twk's cap UPL 5 Carolinz snailseed FACU 4
Johnsongrass * FACU 6 Toothed goldeneye UPL 5 Chinese tallow * FACU 6
Bermudagrass # FACU & Gravelbar bricklebuzh UPL 5
Big sandbur FACU 7 Slender bricklebush UPL 3
Dichanthelmm {most) FACU 4 Burobush UPL &
Southwestern bristle UPL 5 WI- Wetland Indicator Categories Whitebrush UPL &
Eing Ranch bluestem * TUFL 5 (Region 6 USFWS) Juniper UPL 5
Creeping muly UPFL ] Mexican persimmon UPL 5
*Indicates Introduced Species OBL Obligate Wetland Almost always SPi_T-." hackberry UPL 5 d M d h H h b H I H H h h
i e m o sedges provide a higher stability rating that shown
SE. - Stability Ratings (Daft) on 2 scale FACW Facultative Wetland Occur in [itex * UPL 6
of 1 - 10. Based on USFS GTR47, by wet areas 67-99% probability. Ligustrum * UPL 6
Chinaberry * UPL &

Al Winward. Bare ground has a SR of 1.
Anchored rock or logs have a SR of 10.
A SE of 7 (or 6) 15 considered the
minimum for acceptable bank stability.
Woody plants, when associated with
stabilizing zrasses and sedges provide a

lugher stability rating that shown

FAC Facultative About equally likely
to ocour in wet and non wet areas.

FACU Facultative Upland Oceur in
wet areas 1-33% probabality;
otherwise, m uplands

UPL Obligate Upland Almost always
CCU in non Wet areas

Revised May, 2009

For comments, additions or corrections

contact: steve.nelle/itx usda.zov

Winward, Alma H. 2000. Monitoring the vegetation resources in riparian areas. Gen. Tech. Rep.
RMRSGTR-47. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research
Station. 49 p. https://www.fs.fed.us/rm/pubs/rmrs_qgtr047.pdf

US Army Corps of Engineers + Engineer Research and Development Center
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Bioengineering Pilot Project with City of Austin and LAERF - 2009

Objective: Test living shoreline approach to stabilize shoreline and
restore habitat function — biodegradable material (coir logs) and
wetland vegetation (Clamann — COA) | " smms

o LTS
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Bioengineering Pilot Project with City of Austin and LAERF - 2009

Results of plantings in control
and in coir bays:.

Coir bays built up substrate

Pickerelweed - none remaining
after 4 years

American bulrush - none
remaining after 4 years

Change in Sediment Height (inches)

L L Ll Ll L L Ll L L L L L 0 Ll L L L Rl Ll Ll L L A K R L R A M R A R Am erlcan Water-WI IIOW B

Oct09 Apr10 Oct10 Apri1 C[);:at:e‘l Apr12 Oct12 Apr1i3 Oct13 |n COﬂthl — avg 50 StemS/bay

[—+—BPL BUL —«—CNP < CWP| INn coir bays = avg 247 stems/bay
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Bioengineering Pilot Project with City of Austin and LAERF - 2009

US Army Corps of Engineers + Engineer Research and Development Center




Large Scale Implementation with City of Austin and LAERF - 2014

2009 coir
in 2015

US Army Corps of Engineers + Engineer Research and Development Center
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Investigate experimental strategies for outplanting in reservoirs with
fluctuating water levels...

Acropetal — growth or development upward from base or point of attachment — outward
toward shoot and root apex...

10-ft long waterwillow genet

l\ shoreline

lake bottom

bulrush waterwillow

Touchette, B. W., J. W. G. Moody, C. M. Byrne, and S. E. Marcus. 2013. Water integration in the clonal emergent hydrophyte, Justicia americana: benefits of
acropetal water transfer from mother to daughter ramets. Hydrobiologia 702:83-94.

US Army Corps of Engineers + Engineer Research and Development Center



Experimental strategies for outplanting in reservoirs with fluctuating
water levels...

Chasing water levels with deeper containerized rhizomatic plants in
concert with hard armoring...

\ shoreline

saturated zone

lake bottom

US Army Corps of Engineers + Engineer Research and Development Center



Shoreline stabilization using riprap breakwaters
on a Midwestern reservoir

John P. Severson,' Jack R. Nawrot,>" and Mike W. Eichholz?
! Forbes Biclogical Station, Frank C. Bellrose Waterfow] Rescarch Center, Hlinots Naturad
History Survey, Havana, I 62644, USA
Cooperative Wikdhic Rescarch Laboratory, Southern Hlinons University, Carbondale
1L 62901, USA

Abstract

stabifization using niprap brewkwaters

Severson, 1P, JR. Nawrot and MW, Eichholz
® & Midwestern reservolr. Lake Resery. Mamage. 25
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Up next...

Shoreline Stabilization: Hard Armoring

Jeremy Shiflet, Kentucky Department Fish and Wildlife
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