
Tampa Bay Water provides water to
its six member governments:
Hillsborough, Pinellas, and Pasco

counties and the cities of Tampa, St.
Petersburg, and New Port Richey. These gov-
ernments in turn serve over 1.8 million resi-
dents of the Tampa Bay region.

In order to provide a new approach to
planning for new water supply in the tri-
county area, a resource development plan
(RDP) was initiated in 1993. The RDP is
based on a comprehensive analysis of current
and future demand, supply sources, and facil-
ity capacities. It provides specific recommen-
dations for developing new water supplies as
an integrated water resource plan.

As a part of the RDP process, Tampa Bay
Water's board of directors conducted public
workshops from which five objectives for the
recommended plan were established:
• aggressive conservation and increased

reserve/rotational capacity
• diversified water-supply sources
• limited additional new groundwater beyond

currently built and/or exchanged capacity
• increased drought-proof and drought-

resistant components
• least cost consistent with the previous

objectives
Based on these five objectives, the board

developed a plan in 1994 from which Tampa
Bay Water’s master water plan was formulated.

During its 1996 session, the Florida
Legislature directed Tampa Bay Water and its
member governments to evaluate Tampa Bay
Water’s operations and make recommenda-
tions for improvements. An independent
report to the legislature analyzed and con-
firmed the strength of a regional solution. The
governance study submitted by Tampa Bay
Water set forth specific recommendations that
include specifying that Tampa Bay Water
should be the region’s exclusive provider of
wholesale water; implementing Tampa Bay
Water’s master water plan for 20 years of
future water supply; and utilizing millage from
the Southwest Florida Water Management
District (SWFWMD) for funding new water
sources, if so directed by the legislature.

As a result of the governance study, the
1997 Florida Legislature passed Chapter 97-
160, Section 30, Laws of Florida, which
encouraged and facilitated the implementa-

tion of the study’s recommendations submit-
ted to the legislature. During 1997 and 1998,
Tampa Bay Water and its member govern-
ments conducted multiple workshops; devel-
oped new governing documents for Tampa
Bay Water, including the Amended and
Restated Interlocal Agreement and Master
Water Supply Contract to supersede existing
contracts; and conducted extensive studies
related to water rates, water quality, legal
issues, title to real property, and an overall
water-supply facility assessment.

Chapter 97-160, Laws of Florida, also
requires that Tampa Bay Water and the
SWFWMD work cooperatively in water-
resource and water-supply development.
Tampa Bay Water, its member governments,
and the SWFWMD have entered into the
Northern Tampa Bay New Water Supply and
Groundwater Withdrawal Reduction
Agreement (the Partnership Agreement),
which calls for new water-resource and
water-supply development to be implement-
ed in two phases that would provide a total of
85 million gallons of new water supply for the
tri-county region by the year 2007. This
amount of new capacity is required in order
to support the water demand of the growing
region and to reduce pumping of groundwa-
ter as required by the Partnership Agreement.

Master Water Plan:
System Configuration I

In order to meet the Partnership
Agreement obligations, the System
Configuration I Analysis was performed in
1998. This analysis evaluated project configu-
rations that would provide for a minimum of
51 million gallons per day (mgd) by
December 31, 2002, to satisfy the mandated
wellfield pumping reductions. The water-
supply and transmission projects approved in
the analysis that are currently under con-
struction or in operation include:
• 25-mgd seawater desalination facility and

transmission main 
• 66-mgd surface-water treatment plant
• Raw surface-water intake and pumping sta-

tion at the Tampa Bypass Canal
• Raw surface-water intake and pumping sta-

tion at the Alafia River
• 15-billion-gallon off-line reservoir

• 6-mgd Brandon Wellfield and transmission
system

• 9-mgd groundwater treatment plant
• 84-inch finished-water transmission main
• 97-mgd finished-water high service pump-

ing station
• 72-inch and 84-inch raw surface-water

transmission mains

Planning and Design Tools
In order to develop a coordinated and

integrated water-supply and transmission sys-
tem, Tampa Bay Water and Black & Veatch used
several tools to develop the appropriate design
criteria and system objectives for the independ-
ent but interrelated supply and transmission
projects. These tools included the following:
• A hydraulic model of the existing and pro-

posed finished-water transmission system
was used to determine operating conditions
of existing and proposed facilities.

• A water-quality model was used to predict
potential changes in delivered water quality
associated with a combination of water-
supply sources.

• A surface-water supply and reservoir yield
model was used to predict the quantities of
surface water available for withdrawal and the
quantities of water available from an offline
reservoir for a variety of operating conditions.

• Hydraulic models of the new surface-water
system were used to determine operating con-
ditions of the raw-water transmission facilities.

Transmission System
Hydraulic Model

Black & Veatch developed a hydraulic
model of Tampa Bay Water’s existing system
and calibrated the model using data collected
from Tampa Bay Water’s Supervisory Control
and Data Acquisition (SCADA) system. The
modeling software utilized was Cybernet®
Versions 3.1 and WaterCAD® 6.0 for
Windows. This comprehensive model includ-
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regional transmission system was conducted
for three consecutive days.

Sampling for the calibration effort
included three locations in the transmission
system. Sampling at these locations began on
the same day as the wellfield sampling and
continued for five days. The sampling dura-
tion at these locations was longer to account
for travel time in the transmission system. The
Tampa Bay Water SCADA system recorded
wellfield production, pumping station opera-
tion, and delivery-point demands that were
used as the hydraulic input for the model.

The recorded hydraulic data and actual
source-water quality was input
into the water-quality model,
and the model predicted the
delivered water quality at the
sampling locations. A compari-
son of the predicted water quali-
ty at the sampling locations with
the observed water quality veri-
fied the calibration of the model.

Figure 3 summarizes the
differences in source-water qual-
ity for the parameters used in the
calibration, and Figure 4 com-
pares the model-predicted
results to the actual sampling
results. Given that the new sup-
plies are coming on line and on-
line water-quality data is becom-
ing available, Tampa Bay Water
and Black & Veatch will perform
another sampling program to
update the model and re-verify
the previous results of the model.

Subsequent to the new
water-supply sources, such as the

66-mgd surface-water treatment plant that
came on line in the fall of 2002, Tampa Bay
Water and Black & Veatch have used the model
to determine the distribution of sources being
delivered to the wholesale customers of Tampa
Bay Water. This model also is regularly used to
evaluate transmission-system water quality
and identify needed improvements.

One such improvement was the addition
of a facility to raise alkalinity during periods
of the year when the surface-water plant alka-
linity is less than the transmission-system
target alkalinity of 80 to 100 mg/l. This model
is also used to evaluate potential water-quali-
ty impacts associated with the addition of

new water supplies and proposed
physical modifications to the
regional transmission system.

Enhanced Surface-Water
System Models
Two models have been

developed and used for evalua-
tions of the enhanced surface-
water system. A hydraulic model
of this system includes the three
raw surface-water pumping sta-
tions, a 72-inch pipeline, 84-inch
pipelines, and a 15-billion gallon
reservoir. A reservoir mass balance
model was developed and used
throughout the planning and
design stages of the surface-water
treatment plant, regional reser-
voir, and the associated raw-water
pumping stations and pipelines.

The hydraulic model was
used in the preliminary design
stages and its use is ongoing as

the last components of the enhanced surface-
water system are under construction. Model
simulations were used to determine the
hydraulic design criteria for the three pump-
ing stations and three pipelines. The pump-
ing stations range in pumping capacity from
50 to 150 mgd, and the pipelines range in
diameter from 48 inches to 84 inches. Black &
Veatch used the model to develop a range of
operating conditions for the system that will
accommodate future expansions at some of
the pumping stations and the addition of a
booster station, should additional raw-water

Figure 4
Calibration Results for Pinellas County Flowmeters
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Figure 3
Source Water Quality Ranges

C

Calcium Hardness Total Hardness TDS TOC Iron

D

149

231

190

153

221

189

160

261

225

163

250

223

197

312

273

202

293

267

1.52

1.99

1.76

1.45

1.71

1.99

0.221

0

0.311

Continued from page 30

Continued on page 34



34 • DECEMBER 2003 • FLORIDA WATER RESOURCES JOURNAL

supplies become available.
Two of the pumping stations located at

the Tampa Bypass Canal and the Alafia River
Pumping Station are operational, as are the
72-inch and 84-inch pipelines serving these
two pumping stations. The remaining facili-
ties are currently under construction.

The reservoir mass balance model was
used to estimate the quantities of raw surface
water that will be available for treatment and
storage in the 15-billion-gallon reservoir.
This model includes over 20 years of flow
data from three raw-water sources: the
Hillsborough River, the Tampa Bypass Canal,
and the Alafia River. Withdrawals from these
three sources were estimated by applying the
permitted withdrawal schedules to the actual
recorded flow data. This model was used in
part to size both the reservoir and the sur-
face-water treatment plant and to predict the
overall yield of the entire system. The model
also is used to evaluate the effects of proposed
water-supply projects that could interface
with the Enhanced Surface Water System.

Transient Hydraulic Modeling
Black & Veatch developed transient

models of multiple independent systems that
comprise the Tampa Bay Water supply and
transmission system. These systems include
the Brandon Wellfield and Brandon South
Central Connection; the existing transmis-
sion system, including the recently construct-
ed high-service pumping station at the
regional facilities site and the new 84-inch
finished-water transmission main; the Tampa
Bypass Canal pumping station and pipeline;
and the reservoir supply system.

The results of the transient analyses
were used to develop control systems for
mitigating surge and vacuum conditions
associated with transient hydraulic events
such as occur during a power failure.
Recommended controls included pressure
relief valves, air/vacuum valves, air cham-
bers, and valve opening/closing speeds. Valve
sizing and location were optimized with the
models, and as design and construction pro-
gressed, alternative locations and sizes pro-
posed by the project designers and/or con-
tractors were evaluated.

Black & Veatch and Tampa Bay Water
still utilize these models to evaluate their
pumping operations to both improve opera-
tion of the system and protect the intercon-
nected system from potentially damaging
transient events.

Summary
Tampa Bay Water and Black & Veatch

have successfully applied various planning
and design tools to implement a $600-million
capital improvement project consisting of two
surface-water intakes and pumping stations, a
66-mgd surface-water treatment plant, a 15-
billion-gallon reservoir, a 6-mgd groundwater
wellfield, a 9-mgd groundwater treatment
plant, a 25-mgd seawater desalination plant,
and over 70 miles of new and finished-water
transmission mains. Most of the projects have
been completed and are in operation, and the
actual operation of the new facilities has
shown the results of the tools to be very accu-
rate. These tools included the following:
• A hydraulic model of the existing and pro-

posed finished-water transmission system
was used to determine operating conditions

of existing and proposed facilities. This
model accurately predicted flows and pres-
sures in the transmission system, and the
startup of the new facilities verified the pre-
dicted operating pressures from the model
simulations.

• Hydraulic models of the proposed new sur-
face-water system were used to determine
operating conditions of the raw-water
transmission facilities.

• Transient models of the proposed raw- and
finished-water transmission systems were
used to determine the appropriate level of
controls for mitigating transient (surge and
vacuum) events. In addition to its value as a
planning and design tool, this model has
been used to identify the causes of pressure-
surge events and identify corrective actions.

• A water-quality model was used to predict
potential changes in delivered water quality
associated with a combination of water-
supply sources. A water-quality sampling
program verified that the model was pre-
dicting concentrations consistent with actu-
al concentrations measured in the field.

• A surface-water supply and reservoir yield
model was used to predict the quantities of
surface water available for withdrawal and
the quantities of water available from an
offline reservoir for a variety of operating
conditions. This model was used to size the
reservoir and surface-water supply and
treatment facilities, in addition to estimat-
ing the yield from surface-water supplies.

During startup and operation, the plan-
ning and design tools have been shown to be
very accurate and continue to serve Tampa Bay
Water for evaluation of existing and proposed
water-supply and transmission facilities.
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