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The Health Effects of Swimming in Ocean Water
Contaminated by Storm Drain Runoff

Robert W. Haile,! John S. Witte,> Mark Gold,> Ron Cressey,* Charles McGee,’
Robert C. Millikan,® Alice Glasser,” Nina Harawa,® Carolyn Ervin,! Patricia Harmon, !
Janice Harper,! John Dermand,! James Alamillo,? Kevin Barrett,' Mitchell Nides,
and Guang-yu Wang'©

Waters adjacent to the County of Los Angeles (CA) receive
untreated runoff from a series of storm drains year round. Many
other coastal areas face a similar situation. To our knowledge,
there has not been a large-scale epidemiologic study of persons
who swim in marine waters subject to such runoff. We report
here results of a cohort study conducted to investigate this
issue. Measures of exposure included distance from the storm
drain, selected bacterial indicators (total and fecal coliforms,
enterococci, and Escherichia coli), and a direct measure of
enteric viruses. We found higher risks of a broad range of

symptoms, including both upper respiratory and gastrointesti-
nal, for subjecrs swimming (a) closer to storm drains, (b) in
water with high levels of single bacterial indicators and a low
ratio of total to fecal col forms, and (c) in water where enteric
viruses were detected. "he strength and consistency of the
associations we obsetvec| across various measures of exposure
imply that there may b an increased risk of adverse health
outcomes associated with swimming in ocean water that is
contaminated with untreated urban runoff. (Epidemiology

1999;10:355-363)
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Runoff from a system of storm drains enters the Santa
Monica Bay adjacent to Los Angeles County (CA).
Even in the dry months of summer 10-25 million gal-
lons of runoff (or non-storm water discharge) per day
enter the bay from the storm drain system. Storm drain
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water is not subject to treatment and is discharged di-
rectly into the ocean. Total and fecal coliforms, as well
as enterococci, are sornetimes elevated in the surf zone
adjacent to storm drain outlets; pathogenic human en-
teric viruses have alsc been isolated from storm drain
effluents, even when levels of all commonly used indica-
tors, including FZ male specific bacteriophage, were low.!

Approximately 50-60 million persons visit Santa
Monica Bay beaches annually. Concern about possible
adverse health effects due to swimming in the bay has
been raised by numerous interested parties.? Previous
reports indicate that swimming in polluted water (for ex-
ample, due to sewage) increases risks of numerous adverse
health outcomes (Pruss’ provides a recent review of this
literature). To our knowledge, however, there has never
been a large epidemiolcgic study of persons who swim in
marine waters contamirated by heavy urban runoff.

These circumstances provided the motivation to study
the possible health effects of swimming in the bay. We
present here the main results from a large cohort study of
people that addressed the issue of adverse health effects
of swimming in ocean water subject to untreated urban
runoff.

Methods

DesIGN AND SUBJECTS

The exposures of interest were distance swimming from
storm drains, levels of bacterial indicators (total coli-
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Landscape Approaches, infiltration
gardens, planters, rain-gardens, etc.

This is the basic
approach

that can be
adapted

to almost any site.
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Figure 2. Hypothetical Application of a Greenbelt in a Parking Area.




Seattle SEA Streets program

Vegetated strips, no
curbs =

11% reduction in Green
Impermeable surface Infrastructure

90+% runoff reduction Cost-

25006 cost Savings Effectiveness
compared to
conventional design




Green Streets:
Portland, Oregon
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Citywide priority — included in
all development, redevelopment

» 40% cost savings compared to
conventional design

 80-85% CSO peak flow
Reduction

e Establishes 1% fee on street
construction projects to
establish Green Streets fund
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