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Microbes in Urban Watersheds:
Implications for Watershed Managers

hen it comes to bacteria, most watershed

managers have more questions than an-

swers. Can a beach, shellfish or drinking
water usereally bemaintainedintheface of watershed
growth? Can water contact recreation uses ever be
supported in an urban watershed, and under what flow
conditions? What expectations are reasonable for fu-
turewater uses? What kind of detectivework isneeded
to discover existing bacteria sources? Which bacteria
sources are the best targets for management? What
watershed practicesaremost effectivein preventing or
treating new sources? Eliminating or treating existing
sources?What kind of bacteriamonitoringisneededto
safeguard public health?

Some of the answers to these difficult questions
depend on many complex watershed factors, such as
the density of development, method of sewage dis-
posal, bacteria sources, actual water uses and weather
conditions. Giventhat watershed managersareincreas-
ingly asked to control microbes, this article seeks to
present amorecoherent framework for how bacteriacan
be managed in urban watersheds. It begins by describ-
ing aconceptual model for managing bacteriain urban
watersheds, and then appliesthe general model to four
specificwatershed types. Theimplicationsfor bacteria
management in each watershed type are reviewed in
detail, with a strong emphasis on the prevention and
treatment of new bacteria sources. The last section
presents a six-step process to detect existing urban
bacteriasources, aswell asareview of practicesthat can
eliminate or treat these sources.

TheBacteriaM anagement M odel

Not muchisout theretoguidewatershed managers
on how to managebacteria. To begintofill thisgap, we
havedevel oped general bacteriamanagement“ model.”
Itisasimpleframework that organizeswhat weknow (or
think we know) about managing bacteriain different
kinds of urban watersheds. Themodel isastill work in
progress, and many of its detail s need to be confirmed
by more research data. It is best regarded as an initial
hypothesisrather than apredictive model at thispoint.
Still, it represents a starting point to guide debate on
what we can expect to achievein managing bacteriain
urban watersheds (Figure 1).

Thebacteriamanagement model distinguishestwo
broad kindsof human uses: consumptionasindrinking

water and shellfish harvesting, and contact such as
swimming and other formsof water contact recreation.
Themodel also evaluatesuseimpairmentsinfour kinds
of watersheds, based on their density and primary
wastewater disposal technique. The watersheds in-
cludethefollowing:

* \Very low density watersheds. These water-
sheds are essentially undeveloped or rura in
character and havelessthan 5%imperviouscover.
Septic systems are used for wastewater disposal,
but occur at arelatively low density. Asaresult,
livestock and wildlifeconstitutethe primary bac-
teria sources.

* Low density watersheds. While portions of
these watersheds remain undevel oped or in rural
uses, they areprimarily zonedfor largel ot residen-
tial devel opment, whichareserviced by individual
septic systems. Lot sizes can range from one to
fiveacres. Imperviouscover typically rangesfrom
five to 15%, and the density of septic systems
frequently exceeds 100 per square mile. Septic
systems and stormwater runoff are key sources.

* Moderatedensitywatersheds. Thelandusein
thesewatershedsisprimarily suburbanin nature.
Residential and commercial developmentsareser-
viced by sanitary sewers. | mperviouscover ranges
from15to030%. Stormwater runoff, petsand sani-
tary sewer overflows are key sources.

* High density watersheds. These watersheds
are highly urban in character, and wastewater is
disposed by asewer system. Dependingonitsage
and condition, the sanitary sewer system may be
a bacteria source, either from combined sewer
overflows, sanitary sewer overflows, illicit sew-
ageflowsor some combination thereof. Impervi-
ous cover in these highly urban watersheds ex-
ceeds 30%.

The model projects the frequency of use impair-
ments under dry weather and wet weather flow condi-
tionsfor each of thefour kindsof watersheds, asdefined
by an exceedance of fecal coliform standards. The
impairment curveis expressed asaband, to reflect the
variability inwatershed sourcesand theuse of manage-
ment practices which reduce bacteria.
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