Swim at Your Own Risk?
Richard Whitman, MS, | hD |

y ”

HIGH BACTERIA LEVELS,

SWIMMING ?l RECOMMENDED

RISK OF ILLNESS
AT THIS

POM PR VR IFEMMATION PLERSE CUNIACH 1t

LOCAL COUNTY HEALTH DOPAITMEMT O Wart The
CEPRNTMANT OF HEALTS WATER Qlanssry
.n-‘. LT 2
L ST A Cusierr

SR T R Lt

v,'" ‘,?,v';‘; X D)
ot 10
e, |
~
{
oy
Wi

S

Gl . Ak
} -
7

hev
v

| §

*a?. .

»

R Bt - -
A ".qt'a Port Charlotte Beach ~ . - :":5"-‘ Eoe 3
ATV 0 April 3,2021 TS emmesi

0.17 miles



Fecal Indicator Bacteria (FIB)

Coliform bacteria
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Study of 316 Beaches in Florida.
Enterococci Data from 2000 to 2013 (n~160,000)




Beaches: An Ecosystem Service
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Ecosystem Dis-service




State Florida and US EPA
Swimming Criteria

Good 0-35 enterococci per 100 mi
Moderate 36-70 enterococci per 100 m| @
Poor = >71 enterococci per 100 mi

CRITERIA Recommendation 1 Recommendation 2
ELEMENTS Estimated lliness Rate 36/1,000 Estimated lliness Rate 32/1,000
GM STV GM STV
(cfu/100 mL) (cfu/100 mL) cfu/100 mL cfu/100 mL




Examining Nonpoint Sources of FIB in Coastal Areas:
A Beachshed Approach

A Conceptual Diagram of E. coli Within and Between Stream and Beach Watersheds
Stream Whitman et al. 1989 to 2012 ke

Bacterial inputs from
animal defecation, storm
runoff, and human
activities may be
deposited to riparian
soils and stream
sediments, where they
may colonize and persist.

Nearshore energy
(waves and currents) defines

Strea m tO La ke m- = o importation and exportation.

Sand harbors E. coli where it
may persist and grow, making
foreshore sand a potential sink
or source to beach water.

OFFSHORE

Exportation

Net Culturable
Lake E. coli

Once in the stream system, bacteria
are in continual or episodic flux
between exposed water and the
submerged sediment, shore, and
groundwater interface.

Animal and human waste and
bacteria-laden plants can be
integrated into foreshore sand.
Resuspension can occur through
wave action and runoff.

Future Challenge: Define Fluxes
and Budgets

recovery and net increase
from importation may cause
diurnal, seasonal, daily and
even hourly variation.

Whitman, R. L., M. B. Nevers, and M. N. Byappanahalli Examination of the Watershed-Wide Distribution of Escherichia coli along
Southern Lake Michigan: an Integrated Approach. Applied and Environmental Microbiology. 72(11), 7301-7310.



Local Non-Point Sources
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Bacteria can be integrated into
foreshore sand from human,
animal waste and
decomposing vegetation
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point swash zone dry sand

Lake Michigan wet sand

Trdugh
YAve. storm wave base

Modified from Thompson and Baedke (1997)

groundwater

Sand harbors E. coli where it
may persist and grow, making

Fine particle

foreshore sand a pOtentiaI sink with associated
or source to beach water. E. coli



Non-point Sources




FIB sources influence the risk of exposure to swimming-
related illnesses (e.g., gastroenteritis)

E. coli source Relative risk

Human feces/sewage High
Non-human (e.g., animal feces) Moderate

* Environmental
(e.g., plants, sand, wildlife, runoff)  poorly studied




Source identification:
critical to management and remediation
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E. coli in Sand May Cause Beach Closures

Linear regression of

E. coli concentrations in sand and water

63 St. Beach, Chicago, Summer, 2000
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45 cm water

I
= Offshore Water

Foreshore Sands

Partial R, 45cm water vs Shore Sand = 0.501**
Partial R Offshore vs Shore Sand = 0.259+




Whitman RL, Nevers MB. 2003. Foreshore sand as a source

AMERICAN of Escherichia coli in nearshore water of a Lake Michigan

otoMesI  |,coch. Appl. Environ. Microbiol. 69:5555-5562.

WS  Beach closures may be false alarm
Ne Cientist November 2001

%“ * Beach sand can be a petri dish of bacteria

NATIONAL
GEOGRAPHIC"

Beach bacteria warning: That sand may be contaminated
July 2005

* Beachgoers beware: Stomach bugs lurk in sand

July 2009
* E. coli found in lake water, sand
August 2009
CBC%E&,’,.E}:’ e 2 Investigators: How safe is the sand at Chicago beaches?
July 2013

NEWS



Algae Is an Issue

Beach Thermal Image
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Pathogens

» Salmonella

» Shigella

» Campylobacter
» C. perfringens
» C. botulinum

Log CFUm
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> Foul smelling beaches

> Loss of use &
recreational dollars

» Citizen Complaints

> Habitat for toxic
microbes

» Threat to pets,
wildlife and human
health

> e.g. Great Lakes

bird botulism




Algae is an Issue at Jeorse Park

» Algae is a source of E. coli for water and
sand
» Algae very high in E. coli
» Floating algae > stranded
» Sand under algae > open sands

S,
o
i
(=10
& 3
-1
c
-
L H]
=

Substrate

E. coli densities for sand and algae are expressed as log MPN/g , .
dry weight and water as log MPN/100 ml| oA

~— N r—
08/27/2012 11:12

08/27/2012 11:35

"
ool




DNA vs Culture Method

2-3 hours 18-20 Hours

Time [min]
60 80

Fluorescence




Problems with E. coli monitoring protocols:
eResults not available until 18-24 hours after sample collection

eTells you if safe to swim yesterday
eTwice a month!

Rsg=0.0105

EPA limit 235 E.coli CFU (100 ml)
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At least 12 samples needed for 70%
precision.

06

Stienceglechnolonu

Precision (CV)
0.4

0.2

Intensive CV =3447235Vn

0 20 40 60 80 100
Sample Size (n)

FIGURE 3. Level of precision achieved given the sample size for

two spatially intensive and spatially extensive sampling plans.




Number of Beach Samples Taken
Charlotte County
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ENGLEWOQOOD SOUTH

WHITNEY BEACH

ENGLEWOOD NORTH
COQUINA BEACH SO
ENGLEWOQOOD MID BEA
COQUINA BEACH NO
LONGBOAT KEY ACCE

SOUTHJETTY BEACH
BRADENTON BEACH
BLIND PASS BEACH

MANASOTA KEY BEAC
SOUTHLIDO BEACH
TURTLE BEACH

<A

CASPERSEN BEACH
LIDO CASINO BEACH
NORTH LIDO BEACH

LOCATION

NORTH JETTY BEACH
NOKOMIS BEACH
SERVICE CLUB BEAC

BROHARD PARK
VENICE BEACH
BIRD KEY PARKIRING

% Charlotte County Beach

SIESTA KEY BEACH
PALMA SOLA NORTH
RINGLING CAUSEWAY

SERVICE CLUB BEACH
PORT CHARLOTTE EAST

VENICE FISHING PI

Poor WQ, (>35 cfu enterococci/100ml)

PALMA SOLA SOUTH
PORT CHARLOTTE WEST
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Mean Enterococci
Charlotte County Beaches
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Percent exceedence (>70 mpn/100ml)
Charlotte County Beaches
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Beach Vulnerability

Low bacteria

High bacteria
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Numerical Exceedances (>70 mpn/100ml)
Port Charlotte Beach
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Scatter plot of East and West Sampling
Point of P.C. Park Beach
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Plot of Port Charlotte Beach
Enterococci with nearby rainfall

R?2 Linear = 0.935
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Peace River Discharge at Arcadia, FL (USGS) vs Mean Enterococci at Port
Charlotte Beach. Data are monthly means from 2000-2020
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Dapis (Lyngbia) Ponce Del Leon
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Conclusions

Florida Water = Quality of Human and Wildlife

Fecal Indictors Monitoring not ‘State of the Art’?
Unreliable, poor notification, compliance and
Inadequately applied, source identification, S

— Better Techniques, better science, > mangagement

Most Charlotte Co. Beaches Good (open coast)

Port Charlotte Beach needs help

— Social Justice Issues

— HABs, Aesthetics
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