





668 J. S. Steward and W. C. Green

velopment rather than expending time and effort to
develop a unique approach for each water body.
Estuaries physically classified as lagoons and bays
(Pritchard 1967; Dronkers 1988), including wave-
dominated embayments and sloughs, can be further
grouped by residence time (Rg9 = weeks to
months). Such a group of estuaries could be
considered as belonging to one stressor response
type to which some variation of the load versus
seagrass regression approach may be applied toward
TMDL development. This approach may also have
value outside the U.S. given that shallow lagoons
and bays occupy more than 13% of the world’s
coastal zone by area (Kennish 1986; Alongi 1997).

The regression models provide reasonable estima-
tions of the annual or seasonal average load limits of
TN, TP, and TSS required to meet seagrass depth-
limit targets. Surface water runoff is the major
management focus for implementing load reduc-
tions given that runoff contributes the majority of
the nutrient and TSS loadings to the IRBR. The
SJRWMD and the National Estuary Program
(USEPA), assisted by local jurisdictions, are plan-
ning to build regional surface water storage and
treatment facilities (e.g., detention reservoirs, cre-
ated wetland treatment areas) over the next 15 years
to help meet segment-specific load targets. Reduc-
tions in watershed drainage volume and rates of
discharge necessary to meet nutrient and TSS load
targets will also serve to minimize the color effect on
the seagrass light requirement. It is also important
for wastewater facilities to maintain or reduce their
current effluent loadings of N and P.

The regression approach presented here could be
applicable to any estuary in which the variance in
seagrass depth limits is explained best by loads
rather than by water quality variables. The most
likely type of estuaries where this approach could
work are shallow lagoons or bays in which seagrass
growth is limited by light and water transparency,
water transparency is strongly affected by allochtho-
nous pollutant loadings, water residence times are
sufficiently long to allow seagrass coverage to
respond to inorganic and organic allochthonous
loads (enabling covariance between the indepen-
dent and dependent parameters), and the data
show sufficient variability in both pollutant loadings
and seagrass coverages in order to develop a statis-
tically meaningful regression. This last point under-
scores the value of long-term or multiyear data in
the management of estuaries.
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