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T
he Pinellas County strategic plan was
adopted in 2015 and includes the goal to
practice superior environmental stew-

ardship. Demands and limitations of the water
resources of the county include impaired sur-
face water quality throughout the county, in-
creased demand for alternative water supplies
(including reclaimed water), and the potential
effects of climate change, such as increased vul-
nerability of county facilities to flooding and
increased Federal Emergency Management
Agency (FEMA) insurance premiums. 
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Table 1. Pinellas Integrated Water Resources Management Plan Objectives

Figure 1. Pinellas County Integrated Model Conceptual Design
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To achieve the goals of the plan and to
address the other demands on water re-
sources, the county departments must work
efficiently and collaboratively. As a result, the
county wished to develop an integrated
water resources management plan to identify
opportunities for greater sustainable water
supply collaboration, expanded use of re-
claimed wastewater, improved protection of
groundwater and surface water, and better
management of stormwater resources. Be-
cause of connections to regional water use
and reclaimed reuse, the Southwest Florida
Water Management District (SWFWMD)
partnered with the county in the execution
of this integrated water resources manage-
ment plan (IWRMP).

The IWRMP defines the overarching
objectives of the programs for water, waste-
water, surface water, solid waste, and re-
claimed water; identifies the performance
measures to determine the degree of achiev-
ing the objectives; assesses interactions
among the program elements; and assesses
alternatives that are based on project options
(i.e., projects and activities) using modeling
and decision support tools.

To address both short- and long-term
projects and activities, especially due to the
long-term issue of climate change, the
IWRMP defined four planning horizons: 
S Early out (less than two years out)
S Short-term (five to 10 years out)
S Medium-term (25 years out)
S Long-term (50 years out)

The early-out options were projects and
activities that were already planned or being
completed in a very short period of time;
these projects were identified to the county
but not included as part of the IWRMP. Also,
the long-term options were related to cli-
mate change, where coastal sea-level rise may
affect the vulnerability of county facilities.

Description of Programs

Each sector of interest was analyzed for
simplified water resources relationships. The
existing facilities and programs for water
supply, surface water (including stormwa-
ter), wastewater, reclaimed water, and solid
waste (surface water discharges only) were
identified and relationships considered. An
overall picture of the interconnected sectors
is provided in Figure 1. Major interconnec-
tions for the overall program are:
S Water Supply to Wastewater: While the

county service areas for water supply and

Figure 2. Overall 
Modeling Framework

Table 2. Objective and Performance Measure Weighting

Continued on page 48
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wastewater treatment do not cover the
same exact areas, there is overlap so that
some of the water supplied by the county
is used and returned as wastewater to the
William E. Dunn (WED) and South Cross
Bayou (SCB) water reclamation facilities. 

S WED Reuse Supply to Reclaimed Water:
Reclaimed water from the WED facility,
augmented by reclaimed water from
Clearwater and Oldsmar, is provided to a
number of golf courses. Discharge to sur-
face water is possible with excess re-
claimed water.

S SCB Reuse Supply to Reclaimed Water: Re-
claimed water from the SCB facility is
provided to golf courses, municipalities,
and southern Pinellas County. Discharge
to surface water is possible with excess re-
claimed water.

S Water Supply and Reclaimed Water: Re-
claimed water used for irrigation or other
needs will reduce the demand for potable
supply for the same purposes. 

S Reclaimed/Wastewater to Surface Waters:
Treated wastewater, reclaimed water, and
solid waste stormwater are discharged to sur-
face waters, if there is no demand for them. 

Project Objectives 
and Performance Measures

In the first of three workshops (Work-
shop 1), the stakeholders identified over 50
potential objectives for the IWRMP.  Through
discussion, these were narrowed down to five
major objectives, as described in Table 1.

The IWRMP also included resiliency as a
measure and goal of the plan; however, re-
siliency was considered independently from
the objectives.

Modeling Framework

Figure 2 illustrates the overall IWRMP
process used for this project. Internal stake-
holders identified planning objectives and
metrics, as well as options (projects and ac-
tivities). From these, alternatives were iden-
tified and analyzed using the Systems
Thinking Experiential Learning Laboratory
(STELLA) model. The decision support tool
(Criterium Decision Plus, or CDP) provided
a scorecard to rank alternatives relative to
each of the metrics for comparison.

Besides the objectives, the internal stake-
holders also identified a potential list of per-
formance measures to objectively judge how an
option would achieve the objectives. Table 2
provides a list of the measures associated with
each objective, as well as the weighting. Ini-
tially, each of the objectives and performance
measures had the same weights (stakeholder
priorities), and a sensitivity analysis was per-
formed to test the final ranking of alternatives
to other potential weighting scenarios.

To help in the quantification of the per-
formance measurements, a nutrient loading
model was used to estimate the nutrient
loading benefits (reductions) associated with
project options. The model was developed
and run by Janicki Environmental Inc., and
annual loadings for total nitrogen (TN), total
phosphorus (TP), total suspended solids
(TSS), and biochemical oxygen demand
(BOD) were estimated from 1985 to 2011. A
future scenario, which considered future
land-use projections, was also provided. This
model helped identify the benefits of perti-
nent nutrient reduction project options.

Project Options and Alternatives

In Workshop 2, the internal stakeholders
identified a series of project options and activ-
ities. Through facilitated discussion, the op-
tions and the alternatives in which they were
placed were combined and narrowed to a list of
19 options, shown in Table 3. As expected, since

Table 3. Options Included in Each Alternative

Figure 3. Alternative Scores, Including Hybrid

Continued from page 47
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the major theme of the IWRMP is water qual-
ity improvements, the majority of the options
were related to surface water projects. The five
initial alternatives are:
S No Action: This alternative acts as the base-

line condition in which no project options
are selected.

S Low Cost: The lowest-cost options within
each sector were selected based on annual-
ized cost to the county.

S Reclaimed Water: Options that maximize the
availability and use of reclaimed water were
selected.

S Water Quality: Options that minimize pol-
lutant loads to surface water were selected.

S Flood Control: Options that minimize the
risk of flooding were selected.

Alternative Analysis

Each of the alternatives were simulated in
STELLA to provide a quantitative indication
on each of the modeled performance meas-
ures, and each qualitative measure was added.
Ultimately, each was scored via CDP to pro-
vide a comparative measure of achievement of
each objective. The initial results were re-
viewed by the internal stakeholders during
Workshop 3 and a new hybrid alternative was
suggested by including all options in the sur-
face water sector, as well as the septic system
reduction program and inflow and infiltration
reduction program from the wastewater sec-
tor. Figure 3 illustrates the resulting scores for
each alternative, including the hybrid.

The hybrid has the highest score of the
alternatives. The hybrid scored the highest or
second highest for reliability, water quality,
quality of life, and natural systems, while still
balancing cost considerations.

The scoring process was tested to check
the sensitivity of each weight to the ultimate
scores.  For each measure, the weight was set
to 50 percent of the total score and the re-
maining 50 percent equally distributed to the
rest of the weights. These sensitivity tests de-
termined that the hybrid alternative was the
highest-ranked under each weight considered.

Recommendations

Based on the STELLA model analysis and
the scoring using CDP, the alternative that best
achieves the internal-stakeholder-driven ob-
jectives is the hybrid alternative. Project op-
tions included in the hybrid alternative are
listed in Table 3. The total estimated capital
costs were $67.1 million, with annual O&M
fixed costs of $1.27 million. Costs potentially
saved through partnerships with SWFWMD

and federal grants were estimated at $19.3 mil-
lion. Based on the pollutant loading model re-
sults, the hybrid alternative would result in a
receiving water loading reduction of about
43,600 pounds per year of total nitrogen and
11,250 pounds per year of total phosphorus.

Through the Pinellas County IWRMP,
water-related programs within the county
were addressed as an interconnected system,
and systemic and sustainable alternatives were

promoted. This approach to water resource
planning encourages interagency collabora-
tion, connecting many departments in the
county government, as well as multibenefit,
multipurpose programs and projects. Future
work on the IWRMP could include municipal
partners in the areas of reclaimed water shar-
ing and watershed-based pollutant reduction
projects, as well as public stakeholders to con-
firm overall objectives and goals. SS


