Wet season fecal indicator bacteria
distribution and source, Malibu, California

By: John Izbicki, Peter Swarzenski, and Carmen Burton

Cooperatively funded with the City of Malibu
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Fecal indicator bacteria at MC-2, near Malibu Calif.
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Tide, wave height, and streamflow data, Malibu, Calif.
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Tide, wave height, and streamflow data, Malibu, Calif.
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Surfrider Beach, Malibu Calif.
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Groundwater levels in alluvial aquifer, Malibu Calif
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Discharge of groundwater to Malibu Lagoon

High tide Deployment of Radon-222
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Fecal Indicator Bacteria Concentrations
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Instrumented oceanfront study sites

Malibu Colony



Generalized site instrumentation (not to scale)
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Discharge from Malibu Lagoon to the near-shore ocean
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Tide, radon-222, bacteria, and specific conductance data
hear-shore ocean adjacent to Malibu Lagoon—berm closed
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Tide, radon-222, bacteria, and specific conductance data
hear-shore ocean adjacent to Malibu Lagoon—berm closed
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Tide, radon-222, bacteria, and specific conductance data
near-shore ocean adjacent to Malibu Lagoon—berm open
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Generalized site instrumentation (not to scale)
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Water level and
data at Malibu Co
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Tide, radon-222, bacteria, and specific conductance data
near-shore ocean adjacent to Malibu Colony—berm closed
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Tide, radon-222, bacteria, and specific conductance data
hear-shore ocean adjacent to Malibu Colony—berm open
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Malibu Lagoon, Malibu Calif.

Dry season, July 2009—
berm closed, =
lagoon water levels high R

""": _—'I-\ '-""

Wet season, Aprll 2010—
berm open,
=~ USGS lagoon water levels vary with tides



Fecal indicator bacteria concentrations
Malibu Lagoon, Malibu Calif.
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Fecal indicator bacteria concentrations
sSurfrider Beach, Malibu Calif.

Lagoon berm closed
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Fecal indicator bacteria concentrations
Malibu Lagoon and Surfrider Beachh, Malibu Calif.
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Fecal indicator bacteria concentrations
Malibu Colony, Malibu Calif.
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delta Deuterium, in per mil

Dry season isotopic data, Malibu Calif.
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Other Analytical Data

Genetic data

“ T-RFLP from UCSB
< Human-specific Bacteroides
% Phylochip

Phospholipid Fatty Acids

Chemical and isotopic data

L)

%< Majorions, minor ions, selected trace elements, nutrients

O

-~ delta Oxygen-18 and delta Deuterium
< delta Nitrogen-15 of ammonia and nitrate and delta oxygen-18 of nitrate
< Wastewater Indicators

Dissolved organic carbon and optical property data
(UV absorbance and Excitation Emission)

SCCWRP data



summary

Fecal indicator bacteria concentrations in groundwater
are low

€

Groundwater discharge to the ocean is higher in the dry season than
in the wet seaason

< Groundwater discharge is not associated with increased FIB
concentrations in near-shore ocean water during dry or wet seasons

Fecal indicator bacteria concentrations in Malibu
Lagoon exceed standards for recreational water

¢ Fecal indicator bacteria in Malibu Lagoon are not associated with
human-specific Bacteroidales

« Fecal indicator bacteria from Malibu Lagoon are associated with
increased FIB concentrations in the near-shore ocean during the
summer through discharge through the berm at the mouth of the
lagoon and during the winter through direct discharge to the ocean



Sources of fecal indicator bacteria, Malibu Calif.
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