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Reinforced Vegetated System Protects the White River

Background

In the winter of 2002, the City of Indianapolis, IN faced an urgent situation. River bank erosion along the White River had
uncovered waste from an adjacent landfill and threatened the exposure of a petroleum pipeline, jeopardizing public safety
and private property. EPA funds for the new landfill design would not be available for 2-3 years. In order to protect public
safety, private property, and an environmental resource, and to avoid
potential legal action, the city needed a quick and affordable solution.
Naren Patel, PE with VS Engineering, Inc. was shown the problem by
city officials that winter. Mr. Patel discussed the possibilities of utilizing
a hybrid soil biotechnical solution for the problem with local industry
representative Mr. Jim Blazek, a North American Green Erosion
Solutions Specialist. Mr. Patel explained that environmental
compatibility, cost effectiveness, and the need for immediate action and
quick permitting, were all challenges to be considered. Additionally, the
system chosen to solve the problem may have to be constructed at any
time of the year and must withstand flooding during and immediately
after construction. In the summer of 2002, many site visits and
meetings took place in order to survey the property and determine
potential streambank stabilization solutions.

The Reinforced Vegetated Solution

Given the threat to public safety, natural resources and private property,
it was imperative that the design effectively  armor the landfill and petro-
leum pipeline from erosion. In order to meet this with certainty a rock rip
rap design was first considered. The initial design indicated that a D50
= 30” rock was appropriate. The estimate for constructing this hard armor along the affected area was $3,000,000. At this
time further analysis was conducted to determine if soils colonized by synthetically  reinforced indigenous vegetation would
adequately protect the landfill and pipeline from the extreme scouring forces of the White River. The analysis
indicated that the vegetative soft armor, in combination with the rock, would meet the need. A design was performed
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Coir logs aid permanent turf reinforcement mats in streambank protection

Consisting of natural coconut fibers and biodegradable or
synthetic nettings, Coir logs can foster native vegetation
growth and provide long term protection.

A look at the erosion on the steep banks of the White River prior to construction activities (left). The engineered streambank protection
system included the North American Green’s P550 turf reinforcement mat and Coir Logs (right).
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detailing a hybrid soil biotechnical slope protection and
erosion control system. The estimate for constructing the
hybrid system was $2,200,000 which would save the city
$800,000 versus using all rock. Considering the project’s
challenges as well as the initial design and budgetary
analysis, VS Engineering, Inc. chose to proceed with
preparing the hybrid design, plans, specifications, and bid
documents.

The design was conservative in approach from the toe to the
crest of the slope along the river bank. A rip rap wing
deflector was used at the upstream end of the project at
approximately a 30 degree orientation to the river’s thalweg
or primary deep channel.  A rip rap “aggregate raft” was
constructed along the entire toe utilizing a composite of
Tensar geogrid with a heavy  non-woven geotextile. The
aggregate raft design was utilized to minimize scour and
differential settlement.

A 2:1 fill slope was constructed over the aggregate raft in
front of the landfill waste and the pipeline.  The fill soils were
reinforced with Tensar geogrids at 18” vertical intervals.
Indigenous seeds were sown on the surface of the
constructed slope. The slope was then covered with North
American Green   P550 permanent turf reinforcement mat.

Twenty inch diameter coir logs with long-lasting
biodegradable nettings were placed on top of the P550 at an
elevation coinciding with the top of the aggregate raft. The 8”
diameter coir logs, also with biodegradable netting were
placed and secured on top of every overlap of the P550
parallel to the flow of the river. The vegetated coir logs were
used to ensure the successful transition from hard armor to
soft, protect the bottom anchor and overlaps of the P550,
and to ensure the successful introduction of over twenty
species of indigenous plants.

The Results

The project installation began in April 2003 and ended in
October 2003. The first flood took place less than thirty days
after the first four hundred of two thousand linear feet of the
system had been installed. Being late in the growing season,
the last eight hundred feet installed lay dormant with no seed
germination or plant growth from October 2003 until spring
2004. The system withstood six flood events    during the
2003 installation phase, with inundation periods up to seven
days and a record setting  nine inch “Labor Day 2003” rain.
VS Engineering, Inc. required Mr. Blazek to be onsite on an
“on call” basis to ensure proper installation and    attention to
detail. The system performed very well at stabilizing the river
bank from scour and preventing exposure of the nearby
landfill slopes. The site has been seasonally monitored
yearly since 2003 and continues to provide  effective and
environmentally-friendly protection for the city of Indianapolis.
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View of  the streambank system during the summer of 2004 (top)
fall of 2005 (middle), and summer of 2009 (bottom) growing
seasons.

www.nagreen.com

