


Influence of coastal streams on beach water quality
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Beach Act funds monitoring
assessment and notification

WARNING! NO SWIMMING
vue to- MIGH BACTE
SWIMMING MAY GAUSE ILLNESS
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8 Per Order Marblehead Board of Health, 781-631-0212




Pipes lead to closures but it’s challenging to
actually track down the sources — from where in the

pipe is the bacteria originating?
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But, quite often, it’s not just pipes, it’'s coastal
streams that have been integrated into the
stormwater system
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Top communities with chronic closures in
New England 2004 to 2006

Town State Days Number of beaches

Salem MA 324 14
Boston MA 319 9
Marion MA 252 6
Chatham MA 250 5
Quincy MA 174 12
Warwick RI 147 4
Marblehead MA 138 7
Stamford CT 123 4
Norwalk CT 118 6
Provincetown MA 110 17
Dartmouth MA 92 3
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We’'ve assisted many communities in tracking
sources of pollutants that cause beach closures




Conceptual model of source, transport
and fate of indicator bacteria to coastal
beaches

& Proximate source

& Transport via storm water pipe or conveyance into
coastal stream

& Coastal stream Is channelized, little attenuation of
bacteria

<4 Community ecology — predation, light are not present to
attenuate bacteria

# Modification of wetland
# Discharge to the beach through an undersized culvert



Sources of bacteria to coastal beaches

% Leaking sewers SREREEEEA
& llicit connections - HH
# Failing septic systems T
& Waterfowl N WEE
% Dog waste '
# Beach wrack
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Factors influencing water
guality at the beach

& In wet weather, bacteria levels influenced by upstream sources,
In Curtis/Centerville/Thistle Brook

Z During dry weather, bacteria levels strongly influenced by marsh

& More bacteria are discharged from marsh during ebbing spring
(extreme) tides than during normal tides

Z Tidal restriction is present in the marsh, suggesting that the
marsh does not flush sufficiently on a regular basis

# Bacteria grow during warm conditions within the pannes, and
then on spring tides (2 to 4 times per month), high levels are
flushed out, resulting in possible beach closures



Conceptual model of influence of
spring tides on bacteria in marsh
outflow

Environmental growth of enterococci in marsh
pools affected by spring tides
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Spring (extreme) tides appear to extract
more indicator bacteria out of marsh ponds

Enterocococci in marsh outflow
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Presenter
Presentation Notes
Because the marsh is restricted, and based on work from California and other places, we hypothesized that:

Our hypothesis is that the marsh acts as a reservoir for bacteria and does not get flushed out regularly on each daily higher tide. Rather, bacteria grow during “tropical” warm conditions within the tidal pools, and then on spring tides (2 to 4 times per month), high levels are flushed out, resulting in possible beach closures.

In 2005, we demonstrated this phenomenon, although did not associate it with a beach closure. It’s just one factor in causing beach closures.



Three average samples include samples from three separate events – June 7, June 21 and July 7

Spring tide samples include samples from 3 separate events over 24 hours 



All samples were taken as the tide ebbed.
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Wet weather often associated with
high bacteria densities

10180 11190
3000
E 2500
S m 5/25/2006
~ 2000
) m 6/15/2006 Ebb
o
‘5 1500 m 6/15/2006 Flood
(&)
§ 1000 m 6/22/2006
5 m 9/20/2006
£ 500
L
0 _
James Brook James Brook James Brook James Brook
at Brook 100 feet at Border Input near
Street upstream Street tide gate

from Border
Street



WWTP appears to be a major source;
little mixing in the cove
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Is their attenuation in the swamp?
Most attenuation Is Iin the open creek

Enterococcus Measurements with Rainfall Data
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Conclusions

4 Small neighborhood beaches often influenced by stormwater
from coastal streams that have become integrated into the
stormwater system

& Ultimate sources of bacteria can often be controlled

# Poorly functioning wetlands or riparian habitat do not provide the
community ecology to attenuate the bacteria

#= Restoring coastal habitat may also result in improvements in
water quality



epa.gov/ne/eco/beaches
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Mel, you may want to retitle this slide.
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