Department of the Interior
Geological Survey

u.S.
u.S.

South Florida Ecosystem Program—Internal

Surface-Water Flows

Introduction

The South Florida Ecosystem
Restoration Program is an intergov-
ernmental effort to reestablish and
maintain the ecosystem of south
Florida. One element of the restora-
tion effort is the development of a
firm scientific basis for resource deci-
son making. The U.S. Geologica
Survey (USGS) provides scientific
information as part of the South
Florida  Ecosystem  Restoration
Program. The USGS began its own
project, called the South Florida
Ecosystem Program, in fiscal year
1995 for the purpose of gathering
hydrologic, cartographic, and geo-
logic data that relate to the mainland
of south Florida, Florida Bay, and the
Florida Keys and Reef ecosystems.

Historical changes in water-man-
agement practices to accommodate a
large and rapidly growing urban
population along the Atlantic coast, as
well as intensive agricultural activi-
ties, have resulted in a highly man-
aged hydrologic system with canals,
levees, and pumping stations. These
structures have atered the hydrology
of the Everglades ecosystem on both
coastal and interior lands. Surface-
water flows in a direction south of
Lake Okeechobee have been regu-
lated by an extensive canal network,

begun in the 1940’s, to provide fo

drainage, flood control,

intrusion control, agricultural require-American

the South Florida Water Managemenall significant hydrologic inflows and
District (SFWMD) propose mod-ified ouflows to the Everglades ecosyste
water deliveries to Indian Tribalof the south Florida mainland is a ke
lands, Big Cypress National Preserveslement of the South Florida Ecosyj
and other noncoastal areas of soutem Program.

Florida. The proposed modified water

deliveries are designed to provide

flood protection and water-deliveryAcoustic Techniques for
benefits to agricultural lands as welFlow Measurement

as partial restoration of historic eco-

system conditions within both Semi- Before the development of cur
nole and Miccosukee Tribal landgently available acoustic instrumentd
(fig. 1). The effects that these proit was very difficult to gage flows in &
posed modified  water-deliveryhighly regulated network of canal;
changes will have on Indian Tribaland streams. Standard methods f
lands can only be determined ifield data collection and flow compu
internal flows and associated watetations are impractical and inaccura
quality are accurately known. Thebecause of the low velocities, flo
Everglades Construction Projectreversal, and the presence of su
which developed as a result of thenerged aquatic plants. With state-o
South Florida Ecosystem Restoratiothe-art acoustic instrumentation, sug
Program, required diversion of theas the acoustic velocity meter (AVM
C-139 Basin surface water to stornand the Acoustic Doppler Curre
treatment area 5 (fig. 1, STA-5) andProfiler (ADCP), it is possible to
will cause a change in the volume anthore accurately gage flows in thi

quality of the water subject to Tribaltype of environment because of th

ability of AVM's and ADCP’s to
quickly measure low or rapidl
changing water velocities. AVM sys
tems have proven to be accura
instruments in the measurement ¢
The objective of this project is towater velocities along a horizontg

entitlement.

Project Goal

evaluate approaches for quantifyingpath across a stream and can be pg
saltwaterfreshwater flows to and from Nativemanently installed to collect continu

lands and to provideous velocity data, which, along wit

ments, and various environmentabarious hydrologic data to supportvater-level data, are used to produg
needs. Much of the development andther Federal and State hydrologicontinuous records of discharge.

subsequent monitoring of canal anthvestigations. The implementation
Lakegng development of strategicallfo measure water velocities in threg
9ocating streamflow and water-qualitydimensions. These measurements dp

river discharge south of

Okeechobee has traditionally emph
sized the eastern coastal areas of Fl
ida. Recently, more emphasis h
been placed on providing a mor

ADCP instruments can be use

aging sites will provide informationthen be used to calculate the total flo
or determining future surface-wateithrough a stream section at a givd

accurate water budget for internallOW requirements. Subsequent studime. The ADCP uses the Doppl

canal flows.

Importance of Flow and
Water-Quality Information for
Ecosystem Management

ies based on accurate flow calibrashift from four acoustic beams trang
tions generated by these sites will bmitted downward (at set angles) t
used for computation of nutrient loadmeasure the velocity of water, dept
ings in the canal system. Providingaind distance traveled across t
continuous-flow data at selectedstream transect. Field measureme
impact points for internal basins willmade with the ADCP’s can be used

As part of the South Floridadischarge network and allow for surrecording gages collecting AVM
Ecosystem Restoration Program, thiace-water releases that are moneelocities and discharge at gagg

U.S. Army Corps of Engineers andaccurately timed. The accounting osites.

complement the eastern flow canadevelop relations between continuods
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Figure 1. Study area showing location of Tribal lands, proposed
data-collection sites, and major canals and levees.

Data Collection

Two new continuous water-level,
AVM discharge, and water-quality
sites (fig. 1) will be added in conjunc-
tion with the larger plan to monitor
internal surface-water flows. Sites
will be located at critical water-deliv-
ery points for which information is
lacking on both the L-28 and L-28
interceptor canals (fig. 1). In addition

to the SFWMD’s existing network, aphosphorus)

SFWMD is planned to be initiated to
construct, calibrate, monitor, quality
assure, and produce daily water-level,
discharge, and nutrient loading tabu-
lations. The SFWMD will provide
assistance by installing flow-weighted
samplers at USGS AVM gaging sites
for nutrient analysis (nitrogen and
in conjunction with

joint effort between the USGS andstreamflow monitoring.

Product Plans

Daily water-level, discharge

and nutrient loading computatio

will be made. Plans are to publis
all these data in the USGS repd
“Water Resources for South Floridg:
Volume 2A” on a yearly basig
starting in the second year of tije
4-1/2-year project (5/1/1996 t
9/30/2000).

Project Schedule

Tentative dates and the planngd
project activities are summarizg
below:

9/96: Automated remote site data
stream command program lag-
guage development by the
USGS to facilitate SFWMD
telemetry.

Construction and instrumentg-
tion of sites by the USGS wit
telemetry programming assis
tance from the SFWMD. The
USGS begins calibration.
Daily value streamflow and
stage computations and statis
tics completed for the 1997
fiscal year and published in
the USGS publication “Water
Resources Data for South
Florida: Volume 2A.” Nutri-
ent loading computationsto b
made available in a yet to be
determined format.
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