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Sustainable Delta Levees
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- Designing with Nature for Flood Protection

Jeff Hart
| - Hart Restoration, Inc.
Hartland Nursery
Delta Ecotours

Walnut Grove, CA
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An alternative view is that our levees are sterile, rock conduits for water?
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Pristine, riparian habitat | g %@é%@ levee habitat

150 years of reclamation and levee “maintenance” have left many of our levees sterile conduits of
our water supply. Are we really safer?






Plants and Levees
Asset or problem?

s»Plants as engineering agents

s Direct current away from bank, lower velocity and erosive forces
 Cause deposition...builds up levees with fine materials
— Poor spaces filled...may reduce water leakage (piping)?

¢ Roots and stems bind soil, increase levee stability and reduce
erosion (mass wasting)

¢ Not all plants are equally effective

« Perennial, multi-stemmed, deep rooting, small to medium
sized plants are the most effective.

» Annual plants ineffective

» Single, isolated large trees may cause problems in certain
situations (but problem can be managed).
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Examples of vegetation and levees co-existing...to the benefit of levee stabil
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Above, left: note annual grasses, after grazing, are insufficient to hol
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Goat grazing can be an effective tool for occasional early season use that exposes unseen problems.
In 08§

{
ndiscriminate grazing, especially close to the rainy/flood season is a bad idea.
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Goat grazing often results

i

1]

i

mmediate loss of plants, leading to erosion and levee fa
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hat causes leaky levees, resulting in piping and boil formation and potentially catastrophic
conditions. Here are a couple of examples where plants were lacking?




Botl on land side
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From waterside. ..note lack
of protective vegetation

Sheet piling and rock on land
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Very large, isolated trees can fall over, jeopardizing levee stability. Pruning or we
be an appropriate action to take.
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Examples of Levee Restoration Projects

~»Tidal mudflat restoration (tules)

& Berm Protection/Rehabilitation
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Two vears after tule planting
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Tules provide critical protection to levees from storm
And boat induced wave wash.

— Five vears after planting...after big 06 January stormn
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Protection and Creation of Berms

aProtection of existing berms
¢ Brush boxes/natural sedimentation
e Tree planting |
e Vegetation management
a=Creation of new berms through
bioengineering and natural depos1t10n

@Engmeered creatlon of berms
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Brush
boxes

Brush
bundles

Ballast
buckets

Upper right photo: treated site, | vear (1998)
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broad, vegetated levees
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Towards Sustainable Delta Levees

@» Stable landform
e Oversized, gradual slope
% Tule/wetland plants on tidal mudflat

e Perennial, herbaceous cover

e Small to medium sized trees

o Recreate berm...armor with rock if necessary
@ Vegetation Management on waterside |

+ Seasonal remove vegetation for inspection
* Selective spray
* Goat or sheep grazing...don’t overgraze!
* Mowing may be best method, since root system stays intact
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