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This leiter summarizes preliminary results from Task I (Synoptic sample collection) of 
our cooperatively funded water resources program to identify sources of feca l indicator 
bacteria (FIB) and nutri ent s to Malibu Lagoon and near-shore ocean water, Ma libu, 
California . The purpose of the synopt ic sample collection was to provide a snap-shot in 
time orthe OCCUtTence and di stribution of FIB nutrients, and other constituents in shallow 
groundwater, Malibu Lagoon (including its tributary Malibu Creek) and near-shore ocean 
water. The study was done under the direction of Dr. John Izbicki in our San Diego 
Projects Office. 

Data were collected as part of Task I from April 17-22,20 10. The sample period was 
selected to reflect conditions near the end of the rainy season for comparison and contrast 
with data previously collected during the dry summer season between Jul y 2 1-27, 2009. 
The primary hydrologic differenccs bctwcen the July 2009 and April 20 10 sample 
periods were: 

I. During thc July sample pcriod, the sand berm at the mouth of Malibu Lagoon was 
closed and seawater water did not exchange freely with lagoon water during tidal 
cycles. However, during Jul y, seawater overtopped the berm and entered the lagoon 
during high tide, and lagoon water moved through the sand berm at the mouth of 
the lagoon to discharge to the near-shore occan duting low tide. During the April 
sample period , the berm of the lagoon was open to the ocean and seawater flowed 
into the lagoon during high tide and water from the lagoon fl owed into the ocean 
during low tide. Water levels in the lagoon were lower during th e April sample 
period than during the July sample period. 

2. Malibu Creek was not flowing during the Jul y sample period , whereas, the ereck 
was fl owing during the Apri l sample period. Streamflow measurcd at the U.S. 
Geological Survey streamgage upstream from the lagoon (Malibu Creek at Malibu, 
Cali f I I 1055 10) during Apri l 17- 19 varied daily from about I I to 20 cubic feet per 
second (efs) as a result of upstream di scharges . Precipitation in the Malibu Creek 



watershed, beginning late in the day on April 19, increased streamflow at the gage 
to a maximum of 30 cls on April 20. 

3. Groundwater levels in many of tile sampled wells, especially wells ncar Malibu 
Lagoon, were lowcr in April 20 I () than in July 2009. 

More than 230 samples were collectcd during the April 20 10 sample period. Snmp1cs 
were collected once from selccted wells in the study area, !i'om Malibu Creek upstrcam 
from residential and commercial development in the Malibu Civie Center arca, and ti-cl1l1 
selected sitcs in Malibu Lagoon. Samples also wcrc collected daily during the sample 
period at high, low, mid-high, and mid-low tide n'om Malibu Lagoon, the dischargc of 
the lagoon to the ncar-shorc ocean, and n'om three selected rccreational beachcs. 
Additional samples werc collected hourly during a flilling tidal cycle Ji'om high to low 
tide Ii'om pieziometers and seepage samplers installed in the sand berm at the mouth of 
Malibu Lagoon and near Malibu Colony, and n'om associated sites in the lagoon and the 
near-shore ocean. Groundwater sample sites arc shown in figure 1 and surt~lcc-water sites 
arc shown in figure 2. On-site wastewater treatmcnt systems sampled previously were not 
sampled during the April 2010 samplc period, but will be sampled later as part of Task I. 

USGS stafTset up a temporary laboratory in the Malibu Civic Center area and FIB were 
analyzed on site using Colilert and Enterolert. On most days, samples werc analyzed 
within 6 hours aftcr collection, the recommcndcd holding timc felr sample collected fell' 
regulatory purposes. On somc clays, samplcs were held jell' slightly longer prior to 
analysis. All samples werc analyzed within 24 hours of collcction, the recommended 
holding time jel!' samples collected for scientific purposcs. In addition to routine 
laboratory Quality Assurance data, selectcd FIB samples analyzed within 6 hours atter 
collcction wcre reanalyzed 24 hours aftcr collection to determine how differences in 
sample holding time may alTcct results, and selected samples analyzed jelr FIB using 
Colilert and Enterolert also were analyzed using mcmbranc tlltration to determinc how 
different analytical methods may affect results. 1"113 data f()r water from wells, Malibu 
Lagoon, and the near-shore ocean arc summarizcd in the te)llowing paragraphs. 

Total colijemn were detected at lXl11centrations greater than the detection limit of I Most 
Probable Number (MPN) per 100 milliliters (ml) in water from 10 of IS sampled wells, 
and concentrations were as high as 2,400 MPN per 100 ml in three wells during the April 
sample period. The jj'equcncy of detection and concentration of total coliform was greater 
during April 2010 than during July 2009: however, total colifelrm occur naturally in the 
cnvironment and are not necessarily assoeiatcd with fecal sources. Enterococci was 
detected in only j()ur samplcd wclls at concentrations generally ncar the detection limit of 
I MPN per 100 ml. Well 5MBRP-2, in the undeveloped riparian area east of the lagoon, 
had an cnterococci concentration 01'96 MI'N per 100 ml. EI'cherichil1 coli concentrations 
were less than the detection limit of I MPN per 100 ml in samples from all wells. In 
general, Enterococcus and E coli concentrations in water hom wells sampled in April 
20 I 0 wcrc similar to conccntrations measured during .luly 2009. 

During the April 20 10 sample period, Total coliform, I,. coli, and enterococcus 
concentrations in Malibu Lagoon were as high as I OS,OOO, 8,400, and 19,900 MPN per 
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100 ml , respecti vely. In general, FIB concentrations were lower in the lagoon during 
April 20 I 0 than during Jul y 2009. FIB concentrations in the lagoon during both sample 
periods were severa l ord ers of magnitude greater than concentrations in water from 
sampled well s. During April 20 I 0, FIB concentrations varied widely between low and 
hi gh tide. Concentrations in the lagoon were low (olten nea r the detection limit of 10 
MPN per 100 ml for E. coli and enterococcus) during hi gh tide when seawater hav ing 
low F[B concentrations entered the lagoon. FIB concentrations increased to high values 
by the nex t low tide when water from the lagoon di scharged to thc ocean. 

FIB concentrations in samples fi'om the near-shore ocean at Puerco Beach (OF-A, fi g. 2) 
and at Mal ibu Colony (AF-B, fig. 2) generall y were less than the detecti on limit during 
low tide when radon-222 data co ll ccted as part of thi s study show that grou nd water 
di scharge to thc ocean was occurring. FIB concentrations increased slightly during hi gh 
ti dc when groundwatcr discharge to the ocean was not occurring. A similar increase in 
FIB at hi gh tide also was observed in Jul y 2009 and was attributed to wave run-up on the 
beach washing FIB fro m kelp accumul ated at the wrack line. High FIB concentrati ons 
were measured in water extracts from kelp during both the Jul y 2009 and April 20 I 0 
sample periods. Enterococcus concentrations in near-shore ocean samples coll ected at 
Puerco Beach or Mali bu Colony during the April 201 0 sample period di d not exceed the 
U.S. Environmental Protect ion Agency (USEPA) single sample standard of 104 MPN per 
100 ml. [n contrast, enterococcus concentrati ons in near-shore ocean samples co ll ected at 
at Surfrider Beach (site OF-C, fig. 2) west of Malibu Lagoon commonl y excceded the 
USEPA single sample standard for enterococcus in marine recreati onal water at low tidc 
when the lagoon was di scharging to the ocean. The occurrence and concentrati ons of FIB 
at Surfrider Beach closely pat'allel the occurrence and concentrations of FIB data 
coll ected fi'om the di scharge of the lagoon. Of the three beach sites sampled, FIB 
concentrations were lowest in the near-shore ocean adj acent to unsewcred residential 
development in the Malibu Colony area in both the Jul y 2009 and April 20 I 0 sample 
periods. 

FIB data collected during both Ju ly 2009 and April 20 I 0 have bcen entered into thc U.S. 
Geologica l Survey's computeri zed data base NW[S (National Water Inform ation System) 
and are publicly avai lable on li ne at http://waterdata.usgs.gov/nwis. Chemical, isotopi c, 
and genetic analyses of samples coll ected during the April 20 I 0 sample peri od have not 
yet been completed. Please contact me at 6 19-225-6 127 or John [zbicki at 6 19-225- 6 131 
if yo u have any questions concerning these preliminary results. We look forward to 
working with you and yo ur staff on the completi on on thi s important study. 
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Sincerely, 

of 0\ 

Peter Martin 
Program Chief 

• 



0.1 
! I 

I I I I 
o 0.1 nz Kllometors 

SMIIRP·3C 

EXPlANATION 

SlImpiod wells ond Hlantifiet­
C. ,. 

Figure I.- Sampled well s, Jul y 2009 to April 20 I 0, Mali bu, Cali forn ia 
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Figure 2.-Surface water sample sites, Jul y 2009 to April 2010, Malibu , Cali f. 
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