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Madison’s Public Health Monitoring and
Management of Shoreline Waters for Pathogens,
Algal Blooms and Algal Toxins

Ma‘dlson Department of
- Public Health
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Background

Microbiological contamination in
shoreline areas during peak
recreational season

Enteric pathogens (bacteria,viruses,
parasites)

 gastroenteritis, skin eye irritation,
respiratory infections

Proliferation of nuisance
cyanobacteria blooms

» blooms can produce livertoxins
(microcystin, nodularin,
cylindrospermopsin) neurotoxms
(anatoxin-a, saxitoxin),
dermatotoxms (anatoxin-a,

iyngbyatoxm)
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e Concerns
'ftqﬂ;e?a_lthfaffects of waterborne pathogens & cyanotoxins
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“adverse health effects i







Bacteria Monitoring

Human enteric pathogens cause most water-
borne disease

Pathogens difficult and expensive to test for.

To evaluate a possible risk, easily measurable
bacteria used to indicate fecal contamination
and potential presence of human pathogens.

A relationship between swimming in water
with high densities of indicator bacteria and
the incidence of disease suggested.

» E. coli: E. coli - a reliable fecal
indicator that is widely used for
recreational water evaluations.

¢ Enterococci: Research suggests b
that swimming associated 5
gastroenteritis is best predicted by Enterococci
deteriorations in water quality as Y : .
determined by increased levels of *Eecal coliform: Fecal coliform testing
enterococci. provides a link to the historic data from

2 : Madison.

Cyanobacteria Monitoring

Bloom situation (and possibly also the toxicity of a bloom) may
change rapidly and vary widely in space.

To be adequate, surveillance needs to be well-timed and prompt.

Intensified monitoring during active bloom situations (daily
lifeguard notification, our field sampler’s observations and
citizen's calls).

Water samples evaluated qualitatively for the presence and
abundance of the cyanobacteria species of concern. Samples may
also be collected for later counting and possible toxin analysis in
the WSLH.

This type of assessment allows us to make near real-time
management decisions.

The results of the evaluation dictate whether any intervention is
appropriate.







“Indicator Bacteria
- Spring Harbor
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2002 -2003 Indicator Statistics

Vilas Park Beach

Spring Harbor Beach
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i i ﬁeterc;;qenous in time and space.
~Alarge bloom can form within hours

= -

in 2004 and 2005 early June.

e ————— =

_w_;Cyanobac;_eria Risk

7/22/05, WDNR found rQCy ﬁn—lﬂjé@_]}gﬂi’A -

) Cel



Contaminant Sources

Non-point source contaminant runoff from urban lawns, yards, paved

surfaces, rooftops, golf courses, & runoff from agriculture
leading causes of impairment

— sediments, nutrients & microbiological contaminant from pet and wild animal

(birds and mammals)
— chemical fertilizers
— releases from construction sites moving P-rich soil to be carried into lake

Large numbers of waterfowl (urban geese waste).
Swimmers (fa & resuspension).

Increase risk of waterborne disease associated with rainstorms &
elevated temperature.

Shore areas near rivers, creeks and stormwater outfalls frequently
have higher levels of indicator organisms.

Heavy accumulations of algae or lake weeds may also contribute to
increased levels of indicator bacteria.
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Managing Health Risk, Short-Term Steps

Primary goal is the protection of public health to ensure that water
recreation is as safe as possible, not to deter the use of lakes.

High bacteria counts & mass population of cyanobacteria potential
health hazards.

Intervention may include informing the public on pathogen and
cyanobacteria risks, symptoms of exposure and avoidance of
hazards.

In some cases, restriction of water contact activities may be judged
appropriate, typically in isolated locations.

Increased monitoring during bloom situations. Follow-up testing
when cause for high bacteria counts unidentified.

Encouraging the public to contact the health department when
uncertain about water quality.

Public Communication

To assure water safety, when bacteria counts or risk of exposure to
caynobacteria are high, beach water quality information disseminated to
the public:

-via the web (English and Spanish)

WDNR’s cyanobacteria guidance posted on the WEB
-regular postings to newspapers
-TV and radio stations and
-telephone hotline
-communication to targeted posting locations at beach sites
-public outreach activities by the community group

Ambient water quality public notification program includes general
recommendations, such as:

-forgo swimming when they have a Gl illness, which can
contaminate water and lead others to become ill.

-practice good hygiene
-avoid swallowing water
-do not let children & pets play in the scum




http://www.cityofmadison.com/beaches/
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Local beaches were closed on a number of occasions (12 in 2004 and 18 in 2005)
related to bacteria and cyanobacteria levels. In most cases, the beach was opened
within two days of inspection. Typically only isolated areas affected.

STOP

Bacteria

Playa Cerrada por @
"

Based on recent monitoring for bacteria
Risk of illness may be present

THIS BEACH IS CLOSED
TO SWIMMING

Questions? Call Madison
Department of Health
608-266-4821
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Shortcomings

Timing, frequency & speed of water sampling and the interpretation
of results critical to determining whether a health risk exists.

Delays in recognition of problems

e Temporal changes in indicator bacteria and cyanobacteria levels
can also occur rapidly— analytical methods time-consuming
(bacterial8-24 hours) for reliable beach closure decisions. Water
use may be restricted when water is safe or not restricted when
health hazard may be present.

» Rapid bacteria testing methods for same day warnings under
development, but have not yet undergone intensive field testing
and verification.

¢ Monitoring at the usual time intervals is unlikely to pick up
hazardous levels.

e Cyanobacteria toxicity not known without chemical analysis.

- Quantitative methods for cell counts and chemical analysis
time-consuming
- Intervention based on qualitative checks and assumption of
-~ toxicity b ‘

T

Shortcomings continued

Relationship between indicator bacteria and pathogenic organisms/
uncertain

High indicator bacteria levels at the Madison beaches may
not necessarily reflect high pathogen densities

A Madison study showed no statistical relationships
between pathogens and bacterial indicators, pathogens were
present at all indicator levels - over 70 % of pathogen
present when E. coli <235 MPN/100 mL

photograph courtesy of B. Steir, TUSVM

Cryptosporidium
parvum

.

E.coli 0157:H7

Giardia

Salmonella




Health Outcomes

» Pathogen occurrence in Madison sporadic.

e Did not find large numbers of pathogens Cryptosporidium, Giardia,
Salrgoneklla, E. coli O157) that could lead to waterborne disease
outbreaks.

» No serious illness encountered in Madison as a result of water
activities based on citizen and physician reports).

» Afew isolated reports of mild rashes and eye irritation consistent
with cyanobacteria exposure reported. Under-reporting is
possible.

» City public health protective measures appear to be effective.

Predictive modeling

A collaborative Madison study used real-time
environmental data to predict pathogen occurrence
-precipitation, '
-air & water temperature and wind speed,
-dissolved oxygen & chlorophyll content,
-wave height & water level,
-turbidity and specific conductance

Results showed that none of the indicators was able to
represent the presence of absence of pathogens — no
single pathogen was correlated with the bacterial
counts.

Bacteria densities show strong, statistically significant
association with some environmental parameters, such
as rainfall, wave height and specific conductance .

They are useful parameters predicting elevated E. coli
levels.

The USGS developed a predictive model using the real-
time environmental parameters as predictors for
bacterial densities when they exceed the closure limits
for E. coli.” : : .
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