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2 sites in Malibu Creek (site 4 & Bridge)
5 sites in Surfrider Beach (sites A, B, C, X, Y)
b 10 sites in Malibu Lagoon (sites 1-3, 5-11)
i - 3 storm drains in Malibu Lagoon (2D, 3D, 8D)
E - storm drains discharged during in wet weather
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Additional City of Malibu Study

« 2 week study conducted in Malibu
Creek and Lagoon

« 5 sample locations (MC1 — MC5)
were further analyzed for presence of
HBM
—~MC1 - MC4 sampled on 4/29
—MC5 samples on 4/29, 4/30, 5/5, 5/7

—No detection of HBM in any samples
taken during this time (April/May)
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Total Coliforms - L o ‘
(MPN/100mL) T T

Water Quality Limit:
10,000 CFUs/100mL [
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Enterococcus
(MPN/100mL)

Water Quality Limit;
104 CFUs/100mL.
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Malibu Creek, Malibu Lagoon and Surfrider Beach 2009 Human Specific Bacteriodales
4/29 & 5I5& 5/21/09
. 216009 1 35009 | 430109 | 5709 | Dry- | TA8/09 | 108009 oy,
Site Wet- Dry-Open D Dryv-O Transiti Dry- Dry- Samples
Open P Ory . ry-Open | Transition | 0. g Closed P
pen al Open
| N N - N N N 5
2 N N - N N - 4
2D’ N - - - N - 2
3 Y N - N Y 1 4
3D’ N N - N N - 4
4 (MC1) - N N N N - 4
5 (MC3) Y N N N N N 6
6 N N - N Y N 5
7 (MC4) N N N N Y N 6
8 N N - N N - 4
8D’ N N - - - - 2
9 N N N N - 4
10 N N - N N - 4
11 - - - N N - 2
A i N - N N - 3
B N N - N N - 4
C N N - N N - 4
Y (MC5) - N NN NN N N - 7
X - N - N N - 3
Bridge (MC2) - N N N I - 3
20f14 0of 18 0of6 Qof2 0of 18 Jof18 0of 4 5 of 80

' No samples taken in dry weather from drains at 2 D, 3D or § D because there were — no dry

weather discharges from drains. (4/though Ssamples at these sites were taken from where drains
would outfall within the Lagoon if there had been discharge., no discharge was collected.
Therefore these samples could be counted as duplicates samples of 3, 2 and 8 during dry

weather. Samples were collected at 3D and 8D in March; 3D in May; and 2D and 3D in July.




WdH

Jo 9ouasqe ul
PanIasqo 414 YsiH
ysiy sem

dl4 usym Ajuo
P314Nn220 |AIgH 40}
9AllIsod sajdwes

© BLEZZ +XE1000=4

0006001 00000%T 00001 0001
---------- -Sh00 SR B

665000 = 24

989%0°0 = ;4
LOS'ZT +X5000°0 =4

619270 = M
SHET'0-%9.100=4 ®

WEH SA IN3 ¥
WaHsAD3m | o

WHHSA DL e

(1oL /NdW) 914

v -]

001

- 0001

- 0002

- 0°00€

- 0'00¥

- 0008

- 0009

- 0°00L

- 0008

- 0°006

0'goot

(purpo 1/5d0) weH

NEH

pue g|4 usamjaq diysuoile|ay




Other work by Jay Lab in
Santa Monica Canyon (SMC)

SMC carries runoff from residential areas and natural
mountain watersheds to the ocean.

In this watershed, HBM was quantifiable in more than
60% of samples in the channel draining the less
urbanized subwatershed, and 35% of samples in the
channel draining the more urbanized subwatershed.

After rain events, FIB levels would increase by a factor of
2-18, while Bacteroidales was not observed to increase
more than a factor of 2 at any location.

Very little correlation was observed between human-
specific or universal Bacteroidales and traditional FIB in

the Santa Monica Canyon watershed(R?<0.05).
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Conclusions

FIB concentrations were high throughout stream,
lagoon and ocean after rainfall
— Only time of high FIB upstream and in ocean

FIB concentrations generally low when lagoon
was open

— Specific hot spot areas

FIB concentrations were high throughout lagoon
when lagoon closed

Human-specific bacteroides marker (HBM)
detected in 5 out of 80 samples

— Only detected in Lagoon samples
— Very weak relationship between FIB and HBM
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UCLA Bacteria Study 2009 Page 2

outlet was near the downcoast (closer to the pier) limit of its normal migration as the
lagoon closes. Interestingly, this was also the outlet location during the February 16
sampling despite the heavy rainfall.

We plan on sampling at least one more time, when the Lagoon is closed.

To understand the sources of bacteria in the Lagoon, we are analyzing our samples for
human-specific and universal bacteroides as well as the traditional fecal indicator
bacteria. The results of these analyses will provide an indication of how much of the
indicator bacteria may be due to human sources. We will also look at markers for other
sources (e.g. birds, dogs) if feasible. Although bacteroides samples were taken February
16 and March 20, those data are not yet available.

3. Preliminary Results

No attempt is made to provide a detailed description of the results in this preliminary
report, but a general summary of results is given below. The presentation of the results
follows a consistent approach for each parameter: First we present a map with parameter
values for the February 16 sampling event, then we present a map with parameter values
for the March 20 sampling event, and finally we present a map with values from both
sampling periods on the same map.

The data for total coliform bacteria are shown in Figure 2, Figure 3 and Figure 4.
The data for E. coli are shown in Figure 5, Figure 6 and Figure 7.
The data for enterococcus are shown in Figure 8, Figure 9 and Figure 10.

For all indicator bacteria, nearly all stations had concentrations above water quality
standards during the wet weather sampling event. The samples were taken after 1.5” of
rain had fallen in the upper watershed and water flow rates were very high. The
uppermost sample, taken a day later by Heal the Bay, still had high FIB concentrations.
The one exception to sample exceedances was the station on the east side of the lagoon
near the Pacific Coast Highway, which had concentrations of total coliforms and £, coli
that were below the water quality standard. Interestingly, the enterococcus concentration
at this station did exceed the water quality standard. All other stations exceeded the
standards, but some stations had exceptionally high values. Three stations north of the
PCH bridge and the westernmost station in the restored salt marsh (where the sample was
taken from a running drain} had total coliform values >100,000 MPN/100 m]. The same
three stations north of PCH had E. coli concentrations >2,300 MPN/100 ml. Two
stations in the restored salt marsh and two ocean stations near the lagoon mouth had E.
coli concentrations >1,000 MPN/100 ml. The same three stations north of PCH and two
stations in the westernmost area of the restored salt marsh had enterococcus
concentrations >6,000 MPN/100 mi.
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UCLA Bacteria Study 2009

Figure 1. Location of Malibu Lag mpling st _
The two farthest ups'tream sites (oné'upslr‘e'am of Setra Retreat and one at Cross Creek Road) and the easternmost and westernmost beach samples were not
included in the first sampling period,
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UCLA Bacteria Study 2009

4 Ory weather (3/20/2009)
dilution

TEATORGITW eiev

Figu_re.S tal coiifor coucentra i 'ns during dry weather (lagoon open) sampling perio
The smg!e—sample water quality standard is 10 000 CFU/100 mi.
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UCLA Bacteria Study 2009

E. coli PO IR et weather (2/1612009)
| | R 10X dilution

{t
ogle |

Figure S. E. coli concentrations during wet weather shmpl'iﬁg periud;_

The single-sample water quality standard is 400 CFU/100 mi. The two upstréam"sites'were not sampled, but data collected nearby by Heal the Bay one day after
our samples were collected are shown.
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UCLA Bacteria Study 2009

Figure 7. Comparison of E. coli concen ng wet weather and dry weather (la pen) sampling periods.

The single-sample water quality standard is 400 CEU/100 ml. Red shading indicates valuese ng water quality standard.
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UCLA Bacteria Study 2009

The smgle—sampie watér qual;ty standard is 104 CFu/ 1 00 ml.
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UCLA Bacteria Study 2009

Conductlwty

Figure 11. Conducﬂvlty values during wet weather sampling period.

The two upstream sites were not samp!ed but data collected ncarby by’ Hcal the Bay one da aftcr our samptes were collectéd are shown.
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COHdUCtIVlty S R et weather (2/16/2009)
' BESEE Dy weather (3/20/2009)

40.09 000[

Irnagety Bate Ot 73, 3007

Figure 13, Conductivity values during wet weather and dry weather (Iagoon open) sampling periods.






