The Levee Project

The Levee Project is a collaborative educational
project between CSU Stanislaus, Merced College,
and Delta College. Its goal is to have students from
the different institutions meet, work collaborative
in the data acquisition, and develop interest in
graduating from college with a STEM degree. Our
“graduates’ have used the data to prepare posters
(AEG, GSA, WRPI, COAST, NASA, and JPL) and to
apply for graduate school. Besides, there is nothing
like a sunny day in the estuary!
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Figure 3 : The surge of water caused by the 1969 levee break on the South side of Sherman
Island.
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Figure 1: Images of the research area.

Reasons for concern:

Over 25 million Californians are provided drinking water from
water that has been channeled through the estuary.

19th century farmers built up natural levees using the material
available; mostly the fertile, organic rich soil they were using for
farming. These early levees did little to hold back the rivers.

Late 19t — mid 20" century levees were mostly built up by
materials that were dredged from the river bottoms.

450,000 acres had been reclaimed for agriculture by 1930 and
S500 million in agriculture come out of the estuary region today.
Due to the oxidation of peat from drainage and groundwater
pumping, subsidence rates of 1-3 in/yr are pervasive, decreasing
the lateral support of the levees.

The materials that compose the levees are a major factor in the
structural stability of the levee. The dredged, poorly compacted
sediments that make up the levee foundations vary
compositionally from island to island depending on the material
present. The heterogeneity of the materials throughout
individual levees lead to unequal saturation and seepage, which
can add to the instability of a particular levee.

Geophysical methods

Considering the extensive mileage of the levee system, we decided to concentrate on techniques that would combine ease of deployment, capability to develop tomograms, reproducibility, and correlation with geotechnical properties.

Shear-wave velocity surveys Capacitively-coupled resistivity (CCR) surveys
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repositioned every 2.5 m to acquire a set of data.

 We generate a shear wave by impact of a hammer on a beam.

 The shear wave thus produced disperses based on wavelength. Longer
wavelengths penetrate deeper before reflecting.

 The time-distance records are transformed into a frequency-velocity
spectrum, from which the shear-wave velocity can be determined for

 The CCR survey is a dipole-dipole survey that uses one transmitter and several receivers that are dragged behind a person or vehicle, as shown.

 The data in the survey is collected at variable depths depending on the transmitter and receiver geometry.

 We used five receivers, separated from each other by distance a, so each electric pulse of the transmitter generates 5 data points at different
depths. The array is dragged along the ground at a slow speed (60 m/min) and a new pulse is delivered every 0.5 sec, so apparent resistivities are
gathered every half meter (the precise number is determined by GPS), so in a very short time a dense swath of five data points at different depths
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Research objectives

To test methods of geophysical surveying to determine if they
are viable methods to distinguish the constitution and properties
of the materials of which flood control levees are composed.

To understand the heterogeneity of the levee materials that
were constructed through the early 1900’s and understand the
materials used to repair a 1969 levee break on the South side of
Sherman Island.

To determine the effectiveness of our geophysical surveys and
diagnose the current health of the levees. A priority is to
distribute our results to levee owners who support our research.

To introduce students of Junior Colleges to research at the
university level; this includes the collection, processing, analysis
and presentation of the geophysical data.

different depths can be acquired over a distance of several hundreds of meters. Our survey lines had typical lengths or 500 to 1,000 m.
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 The incorporation of Community College students to work on the project gives the students invaluable experience collecting data and conducting research that benefits their community.




