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Topic Description

With the assistance of the FDOT, the university is building a soil erosion and sediment control lab that will be used to test products
and new ideas. The talk centers on the plans and the benefits of the lab.

Speaker Biography
Marty Wanielista is the director of the Stormwater Management Academy, Professor of Engineering and Professor Emeritus at the
University of Central Florida. He has been at UCF for over 36 years. He has a Civil Engineering degree from the University of
Detroit, Masters from Manhattan College, and a PhD in Environmental Systems from Cornell. He has completed over 60 research
projects in the areas of Hydrology and Stormwater, and is currently working on 12 projects for the Stormwater Management
Academy. He has over 200 publications including 7 textbooks.



Session 59
Manoj Chopra

University of Central Florida

Florida Erosion & Sediment Control Initiative

Topic Description

The impact of soil erosion due to construction activity on the quality of surface waters has proven to be a significant one. This
presentation will discuss a recent initiative at the University of Central Florida to establish a comprehensive testing facility for
investigating the effects of erosion and sediment control products and BMPs.

Speaker Biography

Associate Professor of Civil Engineering specializing in Geotechnical Engineering. Thirteen years at UCF in the Civil and
Environmental Engineering Department after receiving his PhD from SUNY at Buffalo. He is a member of the Stormwater

Management Academy and has several publications in the areas of soils erosion and sediment control, geo-environmental
engineering and pervious pavements.
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Why?

« Soil erosion and the resulting sediment
transport and deposition is a major
cause of water quality degradation
across Florida

* To evaluate, enhance and implement
new erosion and sediment control BMPs
and procedures.

« Develop manuals and training guides for
designers, contractors, and inspectors




Issues to Address

What are the best new erosion control
products and methods for Florida
conditions?

What are the performance characteristics
for Florida conditions?

What data are available for proper design
and operation?

What are the benefits and potential
constraints to use/implementation?

Similar Efforts

Many similar efforts have been initiated
across the U.S. and abroad to address
similar concerns.

Conditions across Florida are
substantially different than those
considered and included at these other
testing facilities.

For example, rainfall characteristics
(intensities, drop size, and kinetic
energies), soil types, slopes, and coastal
features are very different than is being
considered elsewhere.




Summary of Compliance Issues
from SFWMD Database Report

* The following data was obtained from South
Florida Water Management District's
Environmental Resource Regulation database.

« The data was collected from the use of PDA's
by the construction compliance inspections
performed by District staff during the period of
January 1, 2003 through December 31, 2005.

* The data includes non-compliance issues
related to turbidity barriers and silt fences.

Data Summary Information

% of total % of violations found
Total # of Inspections Performed 12371 100%
Total # out of compliance 1364 11.0% 100.0%
Total # in compliance 11007 89.0%
Total # of Turbidity Barriers Out of Compliance 81 0.7% 5.9%
Total # of Silt Fence Out of Compliance 460 3.7% 33.7%
Total # of Inspections Performed Types of Inspections

(total performed =12,371 over 3 years)
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More Observations
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Sediment Control
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Specific Activities with Most
Compliance Issues

m # out of compliance with turbidity issues
@ # out of compliance

Construction Construction No Activity No Change Site WMS
Ongoing Stopped Preparation Complete

| # out of compliance with silt fence issues|
@ # out of compliance

o
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Other Findings

« Many of the out-of-compliance
descriptions are illustrating that
installation and maintenance issues are a
top concern

* The information available also points to
material issues and design issues, but
further clarification by field inspectors
would be appreciated in the future.




Erosion and Sediment Control
Laboratory — Test Set Up

Purpose of the Lab

* Improve the product lines used in
erosion and sediment control

- Evaluate performance of existing and
recommend methods and procedures

« Encourage the development of
products and approaches that are
relevant to Florida conditions




Laboratory Operations

* Located on the campus of UCF, but
some field or site testing is also
anticipated.

* Access to the lab facilities are based on
the recommendation of FDOT or the
UCF investigators (contact Dr. Manoj
Chopra

* The costs for research and development
activities is anticipated to be on a fee-
for-service basis.




Testing Beds
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Rainfall Simulator — Norton

Objectives of Inlet Testing

 Sediment control issues at stormwater inlets is
recognized to be a major concern in Florida.

« Commonly used inlet types (Ditch Inlet “C” and
Curb Inlets “5” and “6”) are planned to be
installed in a test facility.

» The test facility will accommodate a variety of
flows (up through design flows) for the inlets
and to allow for testing a variety of sediment
control products and approaches for inlet
protection using both water and sediment-water
mixtures.
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Testing Protection Approaches
for Ditch Inlets

Testing Protection Approaches
for Ditch Inlets
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Testing Protection Approaches
for Curb Inlets |

Index Testing to Support
Erosion and Sediment
Control Laboratory
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Objectives of Index Testing

Product evaluation/verification, particularly
in failed situations

New product development using Florida-
appropriate materials
Modifications, adaptation, and improvements

of materials and methods for existing
products for Florida conditions

Characterize material properties of the soils
used in testing

Validate manufacturers’ claims on strengths
and other product properties

Index Testing Categories - 1

Temporary degradable products (used to
enhance the establishment of vegetation)

— Tensile strength

— Thickness

— Creep strength

— Mass per unit area

— Water absorption

— Light penetration

— Stiffness

— Smolder resistance
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Index Testing Categories - 2

Permanent non-degradable products (used to
provide long-term reinforcement of vegetation)

— Tensile strength

—  Thickness

—  Creep strength

— Mass per unit area

— Specific gravity

— Porosity

— Open volume/ unit area

— UV Stability

— Light penetration

—  Stiffness

— Smolder resistance

Index Testing Categories - 3

Bulk erosion control materials such as
source-separated compost, wood chips,
pine bark mulch and pebbles.

— Organic Matter Content

— Moisture Content

— Particle Size Distribution

— Acidity pH determination

Polymers

— NTU measurements to evaluate changes in
turbidity as an indicator of the performance of
Polymers applications.

— Toxicity Testing
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UCF SMA Lab Plans to Perform
the Following (ASTM Tests):

« D6461-99 Specification for Silt Fence Materials
« D5035 Tensile Strength of Geosynthetics

« D6525 Thickness of Geosynthetics

« D6524 Resiliency of Turf Reinforcement

«  D4632-91(96) Test Method for Grab Breaking
Load and Elongation of Geotextiles

« D4491 Permittivity of Geosynthetics
« DA4751 Apparent Opening Size (AOS)

UCF Geotechnical Engineering
Laboratory Plans to Perform:

« AASHTO T-99 Moisture Density Relations of
Soils using a 5.5lb Rammer and 12 in Drop
(Standard Proctor Test)

« AASHTO T-88 Particle Size Analysis of Soils

« AASHTO M-145 Classification of Soils for
Engineering Purposes AASHTO Soil
Classification System

« AASHTO T-89 and T-90 Test Methods for
giquid Limit, Plastic Limit, and Plasticity Index of

oils

« AASHTO T100 Specific Gravity of Soils
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FDOT State Materials Plans to
Perform the Following:

« ASTM D4491 Permittivity of Geosynthetics

« ASTM D4751 Apparent Opening Size
(AOS)

« ASTM D 4833-00 Test Method for Index
Puncture Resistance of Geotextiles,
Geomembranes, and Related Products —
Future Date

Future Plans to Perform the
Following at SMA (ASTM Tests):

+ D4355 Test Method for Deterioration of Geotextiles by
Exposure to Light Moisture and Heat in a Xenon Arc-
Type Apparatus

« D5262 Creep Strength of Geomembranes

+ D6454-99 Test Method for Determining the Short-Term
Compression Behavior of Turf Reinforcement Mats
TRMs

+ D6459-99 Test Method for Determination of Erosion
Control Blanket ECB Performance in Protecting
Hillslopes from Rainfall-Induced Erosion

« D6460-00 Test Method for Determination of Erosion
Control Blanket ECB Performance in Protecting Earthen
Channels from Stormwater-Induced Erosion

+ D6475-00 Test Method for Measuring Mass Per Unit
Area of Erosion Control Blankets
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Polymers

* Performance criteria <29 NTU

« Selection based on trying different
polymers to see the best performance
« Toxicity index testing
* Applications
— Soft Armoring (used in coastal areas)
— Detentions ponds
— Dewatering

» Develop a MOBILE unit to conduct
these tests

Polymer Selection and
Toxicity Testing

el
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In-Pipe Mixing of Polymers and
Discharge to Detention Facility

Drop Inlet

Storm Drain

— 1 Detention Pond

Floc Log Placemaent

Graphic - Courtesy of Applied Polymer Systems, Inc.
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Photograph - Courtesy of Applied Polymer Systems, Inc.
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Soft Armoring with Polymers

Photograph - Courtesy of Applied Polymer Systems, Inc.

Expected Schedule of Activities

* Now in operation as we develop the
design and field manuals

» Testing recently completed for
pervious concrete clogging

« Completed work on hay bales and
recommended limitations

« Expect to assist in re-doing the
inspectors manual this fall
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Expected Schedule of Activities

* Test bed operation for erosion
products and procedures to start
early next year

* Index testing to begin late this fall

* Inlet protection to begin next
summer

* Polymer testing now underway with
methods recommendation
scheduled for next year.
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