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Executive Summary

Executive Summary

The Peace River Manasota Water Supply
Authority (Authority) is an independent special
district, created and existing pursuant to Section
373.713 and 163.01, Florida Statutes (F.S.), and
by an inter-local agreement. It is one of three
water supply authorities in the Southwest Florida
Water Management District (SWFWMD), and
operates water production, storage and treatment,
delivery and ancillary facilities to serve the four-
county area of Charlotte, Desoto, Manatee and
Sarasota Counties, referred to as the region. The
Authority’s mission and vision statements are as
follows:

Mission Statement: “To provide the region with
a sufficient, high quality, safe drinking water supply that is reliable, sustainable and protective of our
natural resources now and into the future.”

Vision Statement: “Through cooperation and collaboration the Authority and its members shall create
and maintain a sustainable, interconnected regional water supply system.”

The Authority currently provides potable water to Charlotte, DeSoto and Sarasota Counties, and the City
of North Port. Plans are for the Authority to provide water to Manatee County in the future. In order to
ensure that drinking water needs are met and that supplies are developed in an orderly, cost effective and
environmentally sustainable manner, the Authority has instituted a long-term water supply planning
process. The cornerstone of this process is the development of an Integrated Regional Water Supply
Master Plan (IRWSMP) that is to be updated on a regular interval of approximately every five years.
Regular updates are critical to effectively deal with the uncertainties associated with future demands,
source protection and resource availability, while making optimal use of existing facilities, partnerships
and technological advancements.

The Authority’s 2006 IRWSMP supported the development of the expansion of the Peace River Facility
(PRF), enhancements of the regional loop system of transmission mains and interconnects, completion of
the Operational Flexibility Water Use Permit (OFWUP) and numerous other water supply and resource
management enhancements. The 2006 IRWSMP provided a water supply master plan through 2025; this
current effort updates and improves upon the 2006 plan and extends the planning horizon through 2035.

Demand Projections

Reasonable water use projections are critical to any long-term water supply planning process. Projections
of future water demands inherently include a degree of uncertainty that must be factored into a utilities
water supply planning efforts. In order to deal with this uncertainty, seven approaches were evaluated in
this IRWSMP update. These methodologies were utilized to identify a range of projected aggregate water
demand growth for Authority Customers through 2035, and develop a single recommended most probable
annual growth rate. For the purposes of this IRWSMP, the Authority’s Customers include Charlotte,
DeSoto, Manatee and Sarasota Counties, and the City of North Port. This analysis, together with
determination of the appropriate peak year starting value for 2015, is the basis for developing the
aggregate 20-year projected peak year water demand for Authority Customers through 2035. These seven
methods yielded aggregate annual water demand growth ranging from a low of 0.34 percent (Bureau of
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Economics and Business Research (BEBR) low method) to 1.93 percent (Authority Customer 2014
submittals). Based on this analysis the projected most probable annual growth rate in water demand is
estimated to be 1.55 percent.

The aggregate peak year water use demand for the Authority Customers is projected by applying the most
probable annual growth rate of 1.55 percent to an estimated peak year starting point of 78.4 MGD in
2015. Based on this methodology the Authority’s Customers peak year demand is projected to increase
from 78.4 in 2015, to 106.84 million gallons of water per day (MGD) in 2035, a 28.44 MGD or a 36
percent increase. These projections are similar to those submitted by the Authority Customers in 2014 to
comply with the Master Water Supply Contract (MWSC) reporting requirements. As an aggregate, the
Authority Customers’ projections can be calculated by applying an annual growth rate of 1.93 percent to a
starting point value of 74.8 MGD in 2015. Water use demand is projected to grow to 109.56 MGD by
2035, an increase of 34.76 MGD or nearly 47 percent.

There is little difference between these two projections; less than 3.0 MGD difference in 2035 (109.56
versus 106.60 MGD). Since there is an existing MWSC provision that prescribes how the Authority is to
develop 20-year water demand projections, and because these projections are so similar, it is
recommended that the Authority use the water use demand projections submitted to the Authority by the
Customers in 2014 for this IRWSMP update. The projections are summarized in Table ES.1 below.

Table ES.1 Aggregate 2015-35 Water Use Demand Projections Submitted to the Authority by its
Customers in 2014 in MGD

2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 2024 | 2025
74.80 76.20 | 77.67 | 79.23 | 80.82 | 82.46 | 84.07 | 85.74 | 87.43 | 89.17 | 90.95
2026 2027 | 2028 | 2029 | 2030 | 2031 2032 | 2033 2034 | 2035

92.70 94.50 | 96.30 | 98.11 | 99.99 | 101.92 | 103.93 | 105.93 | 107.72 | 109.56

As the Authority undertakes future updates to the IRWSMP the difference between the aggregate demand
projections submitted by the Customers should be compared to future peak year demands calculated by
developing and applying a most likely annual growth rate to the projected peak year starting point as
described in Chapter 2 of this IRWSMP. As data sets and analyses continue to improve, there should be
convergence on long-term projections. It should always be kept in mind that these are planning level
projections, which inherently are subject to substantial change over time.

Demand Projections Recommendations

e Base the projections for the 2015-2035 planning period on the projections submitted to the Authority
by the Customers in 2014 as required by the MWSC. These projections reflect a 1.93 percent annual
increase in demand and result in a 34.76 MGD increase in demand by 2035

e For future IRWSMP updates, the Authority should utilize the peak year demand projection
methodology described in Chapter 2. Specifically, multiple approaches should be utilized to
determine a range of projected annual growth rates; at a minimum the seven approaches included in
this IRWSMP should be updated and incorporated into future calculations. The method to estimate a
peak year starting point described in Section 2.2 should be utilized to determine the estimated peak
year starting point.

e Continue to monitor various annual growth estimates to better bracket future demands in subsequent
five-year IRWSMP updates.

e To reduce uncertainty in the calculation of the starting point in future updates to the IRWSMP the
Authority should continue to track the quantity of finished water leaving Authority Customer
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production facilities. This will facilitate tracking and reporting of the historically produced finished
water leaving the water production facilities, which is a critical component to future updates.

Existing Water Supply Capacity

A thorough inventory of existing source water facilities was undertaken to determine the available
permitted finished water supply capacity. This capacity is compared to existing and projected regional
water supply needs to identify surpluses and deficits. This IRWSMP update includes a description of
existing water production facilities owned by the Authority, its Customers and Partners (City of Punta
Gorda and the Englewood Water District (EWD)). Facilities that have already received a water use
permit (WUP), but are not yet constructed are also discussed, as well as planned treatment capacity
improvements at the PRF scheduled for completion in the spring of 2015. Tables are provided
summarizing existing permitted average daily and peak month quantities, and associated available
finished water capacity for Authority Customers and Partners. Other major public water supply sources
in the region are included in Section 3.10.

Table ES.2 summarizes the total average annual and peak month finished water capacities of the
Authority’s Customers through 2035. The annual average and peak month quantities associated with the
PRF represent a significant share of the region’s finished water capacity. However, because these
quantities are included in Charlotte, DeSoto and Sarasota County’s, and the City of North Port’s finished
water capacities, average daily and peak month quantities associated with the PRF are not separately
shown in this table to avoid double counting. Table ES.2 also includes the quantities associated with
Charlotte County’s Burnt Store and DeSoto County’s DeSoto Correctional Institute (DCI) Facilities,
which are not connected to the regional system. Finished water capacity of the planned Buffalo Creek
and West Village Wellfields are already permitted and scheduled to be operational in 2024, are also
included. Please note, however, that although the current planning is to develop the Buffalo Creek and
West Village Wellfields in 2024, the ultimate timing of bringing these facilities online will depend on
water demand requirements and other considerations. Also included are the 2.00 and 3.00 MGD of
average annual and peak month treatment capacity expansion at the PRF planned for spring of 2015 and
projected to gain permit approval by 2016.

Table ES.2 Supply Capacity Available - Authority Customers (MGD)

Supply | 2015 | 2015 | 2020 | 2020 |2025 |2025 |2030 |2030 |2035 |2035
Avg. Peak | Avg. Peak | Avg. Peak | Avg. Peak | Avg. Peak
Charlotte | 18.54 21.93 18.54 21.93 18.54 21.93 18.54 21.93 18.54 21.93
Desoto 1.37 1.72 1.37 1.72 1.37 1.72 1.37 1.72 1.37 1.72

Manatee | 46.85 62.38 47.85 63.38 55.85 71.38 55.85 71.38 55.85 71.38
Sarasota | 30.39 34.86 31.23 36.00 25.73 30.40 25.73 30.40 25.73 30.40
N. Port 6.00 7.11 6.16 7.30 8.19 9.32 8.19 9.32 8.19 9.32

Totals 103.15 | 128.00 | 105.15 | 130.33 | 109.68 | 134.75 | 109.68 | 134.75 | 109.68 | 134.75

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands.

As illustrated in Table ES.2, the average annual daily finished water capacity available to the Authority
Customers is over 103 MGD and is projected to increase to nearly 110 MGD. The peak month finished
water capacity in the region associated with currently permitted facilities is 128 MGD and is projected to
increase to nearly 135 MGD.
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Existing Water Supply Capacity Recommendations

Ensure that the permits scheduled for renewal between now and 2035 are renewed at existing or
larger quantities to secure the existing finished water capacity included in Table 3.8.

Complete treatment capacity expansion at the PRF planned for spring of 2015 and gain permit
approval so that this 2.00 and 3.00 MGD of average annual and peak month capacity can be added to
the regional system in 2016.

Consider opportunities to decrease treatment losses at existing facilities through improved treatment
efficiencies as existing infrastructure is replaced.

Pursue increased connectivity to make optimal use of existing and future production capacity.

Ensure that the already permitted Buffalo Creek and West Village Wellfields, or an equivalent
quantity (5.025 MGD) of average annual finished water capacity, are online by 2024 (although the
ultimate timing of developing these wellfields is dependent on water demand requirements and other
considerations).

Consider regional and local opportunities to cost effectively increase permitted average day capacity
at existing production facilities to make optimal use of current infrastructure.

Water Surpluses and Deficits

At the core of regional water supply planning is determining the quantity and timing of projected water
supply deficits, and then identifying supply options that will eliminate the deficits. Deficits are identified
in this report by comparing projected water needs to existing finished water capacity on a yearly basis for
the duration of the water supply planning period. It’s important to note that the projected water “need” in
this context is the aggregation of projected water demands (customer use) discussed in Chapter 2, and a
six-percent reserve capacity to be maintained in the system. This reserve capacity concept was included
in the Authority’s 2006 IRWSMP and is considered a water supply planning best management practice

(BMP).
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Unforeseen circumstances can develop that require immediate access to additional capacity, such as a
drought of greater severity than has occurred in the recent past, mechanical disruptions in existing water
supply facilities, storm events such as was experienced during Hurricane Charlie where additional
capacity is critical, and unanticipated resource management issues.

Figure ES.1 illustrates projected regional needs, current and future excess capacity, and proposed
incremental supply development as the current surplus capacity in the region is used. An additional level
of safety in water supply planning has been incorporated into Figure ES.1. This measure establishes that
new water supply capacity will be completed and brought on line prior to projected water needs
exceeding 90 percent of the average annual finished water capacity. Because it takes five or more years
to develop a new water supply source, maintaining supply capacity in excess of water needs is critical for
ensuring that the region has reliable and adequate supply capacity for future growth and unexpected
events.

Figure ES.1 projects that an additional 25 MGD of average annual permitted finished water capacity will
need to be developed within the region by 2035. The first of these supplies is projected to be operational
in 2023, and if supplies are developed in 5 MGD increments additional supplies will be needed in 2028,
2030, 2032 and 2034. These supplies are anticipated to be developed by the Authority and individual
Customers, or the combination of the Authority and one or more of its Customers or Partners. It should
be noted that the ultimate timing of developing these supplies is dependent on future water demand
requirements and other considerations. For example, it is recommended that the Authority closely monitor
future projected demand requirements and additional conservation savings over the next several years,
which could result in an extension of the timing of developing the first 5 MGD of new supply from 2023
to 2025 or beyond. Another option would be, in light of the planned development of Manatee County’s
Buffalo Creek Wellfield and the City of North Port’s West Village Wellfield in 2024 (although this date
is subject to change); the Authority could simply dip below its reserve capacity guidelines briefly to delay
development of the first new supply to 2025 or later. These types of decisions, supported by a robust
water supply planning process, provide the Authority the flexibility to always ensure adequate resources
are available in a cost effective and environmentally sustainable manner.

Water Supply Surpluses and Deficits Recommendations

e Include a six percent reserve capacity as was done in the 2006 IRWSMP for unforeseen
circumstances. Such reserves can be critical in unprecedented droughts, major storm events,
significant changes in environmental regulations, and to support unexpected new demand from large-
capacity water users.

o Ensure new sources of supply are operational prior to the year that water needs exceed 90 percent of
permitted finished water capacity.

e Plan for the first of these supplies to be operational by 2023. However, it should be noted that the
ultimate timing of developing the first and subsequent supplies is dependent on future water demand
requirements and other considerations. For example, it is recommended that the Authority closely
monitor future projected demand requirements and additional conservation savings over the next
several years, which could result in an extension of the timing of developing the first 5 MGD of new
supply from 2023 to 2025 or beyond. Another option would be, in light of the planned development
of Manatee County’s Buffalo Creek Wellfield and the City of North Port’s West Village Wellfield in
2024 (although this date is subject to change); the Authority could simply dip below its reserve
capacity guidelines briefly to delay development of the first new supply to 2025 or later. Extending
the timeframe of development will also extend the timeframe to begin the preliminary design by a
like amount.
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e Permitted, but not yet constructed sources like Buffalo Creek Wellfield should be constructed on the
approximate schedule shown herein (2024), or equivalent supply capacity should be constructed
elsewhere.

Conservation

The Authority and its Customers have long excelled at conservation efforts, having a proven track record
and demonstrated commitment to water conservation and water use efficiency. As a result, both gross
and residential per capita water use continues to decline even though they are already well below
SWFWMD per capita water use goals. Part of this is due to passive water conservation associated with
changes in the Florida Building Code in 1995, which included more water efficient indoor plumbing
fixtures in new construction and the replacement of older water fixtures, both of which will continue to
reduce the average or weighted per capita water uses. In addition, the use of new, readily available and
cost-competitive technologies such as the Environmental Protection Agency’s (EPAs) WaterSense
certified products could continue to reduce per capita water use. Also, the increased efficiency and use of
reclaimed water can also play a significant role in meeting outdoor irrigation demands as an alternative to
potable water. Other opportunities for increased and quantifiable water conservation include source
management measures such as reducing water losses and opportunities to further engage the industrial-
commercial-institutional (ICI) sector on water conservation initiatives.

Estimates are that the Authority Customers can achieve another nearly 5 MGD of water conservation
savings over the next 20-years, with a cumulative investment of less than $9 million. Such savings are
extremely cost competitive when compared to the development of additional finished water supply
capacity. These additional savings could meet a significant share of the 25 MGD of new water supply (or
water savings) needed by 2035.

Conservation Recommendations

e The Authority and its Customers should work with SWFWMD to employ a predictive tool to
incorporate water conservation savings into future water demand and supply planning. The predictive
tool should be customized to focus on quantifiable BMPs and consider water savings from both
passive and active water conservation. Data from Authority Customers will be needed to create a
regional data base to include parcel, property appraiser and water billing data to maximize the
predictive accuracy of the model. Cost/benefit relationships should be established for each
incremental water conservation measure before considering additional regulations, policies or
investments.

o The Authority and its Customers should consider establishment of regional conservation and per
capita goals to focus project/program and funding efforts.

o The Authority should consider an appropriate form of regional support and/or involvement for the
implementation of local distribution line looping programs to reduce water losses associated with line
flushing.

e The Authority should consider an appropriate form of regional support and/or involvement for
reclaimed projects that interconnect local reclaimed systems and potential installation of reclaimed
storage (such as aquifer storage and recovery (ASR)) to support optimal use of this resource.

Potential Sources of Supply

Maintaining an inventory of water supply development projects in a conceptual design stage provides the
opportunity to compare projects and select those most appropriate to move forward as needs change.
More than twenty potential supplies were identified and evaluated, yielding a dozen potential future water
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supplies that can collectively supply 124 MGD of new finished water capacity, almost five times the
projected need for new water supplies by 2035. Please note that quantities associated with two of these
sources, Buffalo Creek and West Village Wellfields, are not included in the total of potential quantity of
new finished water capacity (119 MGD), as they are already permitted and therefore included in Chapter
3 as existing permitted finished water capacity.

These sources, listed in Table ES.3, are divided into ground water, surface water and sea water supplies.
Projected cost of water (operations, maintenance and debt service) from the potential new supplies is
estimated to range from approximately $2 to over $6 per thousand gallons. These sources are intended to
complement the additional water use savings that can be achieved through additional conservation efforts
as discussed above. These potential sources are provided for consideration by the Authority, its
Customers and Partners as the need to address projected supply deficits arises. These potential sources are
in various stages of development. For example, Punta Gorda is projecting its brackish supply will be
online by 2019, while sources such as seawater desalination facilities may not be feasible for decades to
come in this region. Figure ES.2 illustrates their general location of these ground, surface and sea water
supplies.

Table ES.3 Summary of Yield and Probable Cost Estimates for Potential Future Sources of Supply

. Capital Cost O&M
. Yield | Total Cost | CPPital $/1,000 $/1,000 Total Cost
Alternative s $/gallon $/1,000 gallon
MGD $ million gallon gallon
water 7 water
water water
Peace River Facility
Brackish Wellfield 5 $34.3 $6.86 $1.21 $0.77 $1.98
Punta Gorda Brackish
Wellfield 4(1) $32.4 $8.10 $1.43 $1.12 $2.55
Manatee County
Buffalo Creek 3(2) $25.5 $8.50 $1.50 $1.17 $2.67
Brackish Wellfield
DeSoto Brackish
Wellfield Near DCI 5 $40.1 $8.02 $1.42 $0.89 $2.31
West Village Brackish
Wellfield 2(2) $16.5 $8.15 $1.43 $1.12 $2.55
Cow Pen Slough
Surface Water Facility 5 $65.7 $13.14 $2.32 $1.21 $3.53
Phase 1
Cow Pen Slough
Surface Water Facility 10 TBD TBD TBD TBD TBD
Expansion
Shell and Prairie
Creeks Surface Water 20 $399.4 $19.97 $3.53 $1.37 $4.90
Facility
Upper Myakka
Surface Water Facility 10 $276.0 $27.57 $4.87 $1.50 $6.37
Peace River Facility
Surface Water System 15 $158.1 $10.54 $1.86 $1.37 $3.23
Expansion
Blackburn Canal
Surface Water System 5 $104.8 $20.96 $3.70 $1.21 $4.91
Seawater Desalination
Facility Near Port 20 $200.0 $10.00 $1.76 $3.34 $5.10
Manatee
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. Capital Cost O&M
. Yield | Total Cost | C2Pital $/1,000 $/1,000 Total Cost
Alternative - $/gallon $/1,000 gallon
MGD $ million gallon gallon
water 7 water
water water
Seawater Desalination
Facility Near Venice 20 $194.2 $9.71 $1.71 $3.33 $5.04
Airport
Total 119 (2)

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 to percent. Sources highlighted
in darker blue are considered the most attractive between now and 2035. (1) The City of Punta Gorda’s Brackish Wellfield,
shown in brown, is being built to meet the city’s needs but there may be an opportunity to develop that supply in some form of
cooperation with the Authority. Because the 4 MGD listed under the City of Punta Gorda’s Brackish Wellfield is planned for the
city’s use at this time it is not included in the total MGD of new supplies potentially available. (2) Sources in lighter blue,
Manatee County’s planned Buffalo Creek Brackish Wellfield and the City of North Port’s West Village Brackish Wellfield, are
already permitted and included in Chapter 3 as existing or permitted finished water capacity, and therefore not included in the
total MGD of new supplies potentially available, either.

This grouping of potential supplies provides the decision makers outstanding options to meet projected
water supply deficits. The most attractive options appear to be development of a RO wellfield at the PRF
and the DCI facility, incremental development of the Cow Pen Slough Surface Water Facility, and
expansion of the surface water system at the PRF. There is also an opportunity to partner with the City of
Punta Gorda as they develop their reverse osmosis (RO) wellfield. Currently, all 4 MGD of this wellfield
is intended for use in the City of Punta Gorda, therefore, the 4 MGD associated with this wellfield is not
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included in the total potential new quantities in Table ES.3 below. However, the Authority may wish to
continue discussions with the City of Punta Gorda to explore opportunities to develop this wellfield that
would result in additional new supplies to both the city and the Authority.

These new sources are in addition to the planned treatment capacity expansion at the PRF scheduled for
the spring of 2015, and as previously mentioned the Buffalo Creek and West Village Wellfields in
Manatee County and the City of North Port, respectively. Collectively, these most attractive options
could provide at least 40 MGD of additional cost effective and sustainable supplies. Further, these
potential supplies can be augmented with water supply development options afforded under the use of
SWFWMD'’s innovative net benefit provision described in Section 6.3.

The most expensive of these attractive supplies is expected to be $3.53 per thousand, which is cost
competitive compared to the development of other municipal water supplies. It should be noted, however,
that these are planning level cost estimates that have anticipated accuracy of -30 to +50 to percent.
Additionally, factors other than costs can be critical in deciding which new sources are developed. Given
these caveats, sources highlighted in darker blue are considered the most attractive between now and
2035. These options, together with the fact that based on current projections, new supplies aren’t needed
until at least 2023, allow the Authority time to deliberate the options and make well informed and careful
decisions on future supplies. These supplies are anticipated to be developed by the Authority or
individual Customers, or the combination of the Authority and one or more of its Customers and Partners.

It is recognized that there are other potential new sources or modifications to extend or enhance existing
sources that may be most suitable for meeting a local water need and therefore developed prior to 2035
that are not described herein. For example, Sarasota County has indicated that they may need to build RO
water treatment plant (WTP) at its University Parkway Wellfield when its water supply delivery contract
ends with Manatee County in 2025. Water supplied from Manatee County is currently blended with the
higher total dissolved solids (TDS) water from the University Parkway Wellfield to meet drinking water
standards. The EWD has the existing well capacity and a building to accommodate installation of another
2 MGD of RO capacity in the future. Finally, there will continue to be existing source maintenance and
upgrades such as the replacement of the electro-dialysis reversal (EDR) treatment units at the Carlton
Wellfield that could increase treatment capacity as well as yield which are not directly addressed in this
analysis of potential new sources.

Potential Sources of Supply Recommendations

e Plan on the development of 25 MGD of additional average annual finished water capacity from the
group of most attractive potential supplies discussed above. These supplies are anticipated to be
developed by the Authority or individual Customers, or the combination of the Authority and one or
more of its Customers and Partners.

e Although the new Punta Gorda RO facility is being developed to meet the City of Punta Gorda’s
needs, the Authority should explore partnership with the city to expand capacity or share capacity
associated with the facility as needs arise.

e Prior to development of new supplies, consideration should be given to cost effective increases in
supply capacity at existing facilities such as the proposed Phase II capacity increase at the PRF and
refurbishment and potential capacity expansion at Sarasota County’s Carlton WTP.

Opportunities to Share Excess Capacity

The ability to share excess water capacity through the region’s existing and future expanded regional
water transmission main system can greatly facilitate meeting existing and future water demands in a cost
effective manner, and if done so in an optimum manner, could potentially delay the need for the next
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round of capital investment to develop additional supplies. In addition, excess capacity available to the
region provides rotational supply in the event of an emergency, loss of use at a facility, drought or
environmental management needs. It also provides a supply buffer by allowing adequate time for the
development of new water supplies when water demand grows faster than expected.

The idea of sharing regional water supply capacities is already contained within the Authority’s 2005
MWSC. This contract provides for excess water supplies to be temporarily made available to other
Authority Customers through a redistribution pool. Beyond the sharing of Authority and Customer
supplies, the sharing of other supplies distributed across the region through interconnections with Partner
utilities including the City of Punta Gorda and the EWD have been implemented in part through
SWFWMD WUP 200012926.002 (a.k.a. the ”Operational Flexibility” WUP or OFWUP, formerly known
as the Gap WUP or Conjunctive Use WUP).

The OFWUP, however, authorizes the conjunctive use of interconnected sources, on a short-term basis
only, for operational flexibility when regional supplies from the PRF are insufficient or temporarily
unavailable, in part or whole. The OFWUP authorizes sharing of water among four interconnected
conjunctive water supply sources belonging to Sarasota County, Punta Gorda, EWD and the Authority. A
fifth supply in DeSoto County is also authorized and the infrastructure necessary to take advantage of this
supply is scheduled to be completed in 2015. The OFWUP, which expires September 10, 2033,
authorizes average annual and peak month use of 7.251 and 11.600 MGD, respectively. These quantities
are considered separately from the potential excess capacities described below due to their temporary
nature.

A detail analysis was conducted to assess the quantities of excess capacity that could potentially be
shared. These quantities were calculated by comparing projected peak year demand to existing and
permitted finished water capacity. Overall, there is projected to be over 30 MGD of excess capacity in
2015, with nearly 12 of the 30 MGD needed for the six percent reserve capacity and ten percent needed
associated with the development of new finished water capacity prior to demand exceeding 90 percent of
the Authority’s and Customer’s existing finished water capacity. The remaining 18 MGD represents a
significant opportunity for the Authority, Customers and Partners to further expand sharing of excess
capacity. As expected, projected excess capacity declines over time as growth leads to additional
customer demands.

Opportunities to Share Excess Capacity Recommendations

e The Authority should seek to expand the role of the OFWUP beyond the current quantities and
restrictions on use. While some quantities may be reserved only for emergency use, such as the extra
5 MGD at Carlton, including regional access to excess production capacity within the original WUP’s
for Authority, Customer and Partner facilities can provide significant benefits to the region and local
users through optimal use of existing infrastructure and supplies.

System Interconnects

The Authority has long recognized the importance of a robust, regionally interconnected water supply
system that is comprised of sustainable, diversified and economical sources. This approach is compatible
with SWFWMD’s management of the water resources that encourages regionally interconnected public
supply systems to take advantage of Florida’s variable climatic conditions and diversity of water supplies.
This approach also allows other water users critical to the region’s economy, such as agriculture, access to
affordable water supplies allowing them to compete on a global level, which yields tremendous benefits
to the region. The continued enhancement of the Authority’s regionally interconnected system is the
centerpiece of continuing the region’s leadership of ensuring reliable, sustainable and affordable water to
all users while protecting our unique and invaluable water resources.
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In 2006, the Authority completed a Regional Integrated Loop System Feasibility/Routing Study (Loop
Study). The Loop Study, which was finalized by PBS&J January 2007, identified a regional potable
water transmission loop system, which interconnects individual water systems with regional supplies in
the Authority’s four-county service area. This allows movement of water from new and existing water
supply systems to areas of greatest demand. Several of the original interconnect pipelines have been
constructed and are now operational. They are listed in Table ES.4.

Table ES.4 Constructed Pipeline Segments

Phase Number | Total Length P.1pehne Route Start and Stop
Diameter
Phase A 48.800 From Peace River’s 24-Inch Line along Kings Highway
Completed in F,ee ¢ 24/30 Inch to Shell Creek WTP
2012 (6 MGD, 0.5 Million Gallon Storage Tank)
Phase IIA . .
. 36,527 From Peace River WTP to Charlotte County Line
Completed in 42 Inch . .
2013 Feet (Serris Meter Station)
Phase IIIA From Carlton WTP to the Preymore/SR681 Interconnect
. 44,790
Completed in Feet 48 Inch along Cow Pen Slough
2011 (18.5 MGD, 5 Million Gallon Storage Tank)

The remaining original pipeline segments were further evaluated and modified as part of this IRWSMP
update. One alternative has been added that would interconnect the Burnt Store WTP, and several others
have been modified and/or eliminated. Note that with this IRWSMP update the previously (2006) named
phases IIA and IIB pipelines have been changed to IIC and IID, respectively.

The original study proposed to ultimately provide interconnection with Manatee County at the county’s
WTP (Phase IVB pipeline) and at the county’s 30-inch pipeline at Sarasota County’s University Parkway
WTP (Phase IVA pipeline). In 2008, during the Phase IIIA Basis of Design, Manatee County indicated
that future regional connections to the county’s system east of I-75 would be more desirable further south
at Lorraine Road/University Parkway and Lakewood Ranch Boulevard/University Parkway Intersections.
Subsequent discussions have indicated that based upon planned improvements by Manatee and Sarasota
Counties, and the potential for continuing exchange of water between Manatee and Sarasota County in
this area; that the only required regional connection would be at the Lorraine Road/University Parkway
Intersection. In addition, the need for a regional interconnects at the University WTP site for Manatee
County will not be required. These changes result in the elimination of phases IVA and IVB.

Discussions with Sarasota and Manatee Counties resulted in the simplification of the previous Phase I11IB
pipeline to proceed north from the Phase IIIA northern terminus along Cow Pen Slough at the
Preymore/S.R. 681 interconnect and continue north crossing Clark Road (S.R. 72) and Fruitville Road
(S.R. 780), and then along Lorraine Road to University Parkway and connection into Manatee County’s
system. This northern portion along Lorraine Road is the same as a portion of the previous Phase I[VB
alignment from the original Loop Study.

The revised Phase IIIB pipeline would also have connections for Sarasota County at Clark Road and
Fruitville Road with storage and booster pumping to support deliveries into Sarasota and Manatee
County’s systems. The previous Phase IIIB pipeline would now be designed and constructed in several
phases described as follows:

e Phase I1IB: Phase IIIA terminus at Preymore/SR 681 to Clark Road
e Phase IIIC: Clark Road to Fruitville Road
e  Phase IIID: Fruitville Road to University Parkway

In 2006, a conceptual design report was developed by Charlotte County Utilities (CCU) that evaluated the
feasibility of interconnecting water systems at Port Charlotte (Charlotte County) and the City of Punta
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Gorda with the Burnt Store area of Charlotte County. A number of possible interconnect locations and
pipeline routes were studied and evaluated. The report recommended that new 24-inch water mains
should be designed and constructed from an existing Charlotte County 24-inch water main located along
Kings Highway east of I-75 to both the City of Punta Gorda’s Shell Creek WTP and the Burnt Store WTP
located in southern Charlotte County. A booster pump station and storage tank was also recommended.
The county’s existing 24-inch transmission main was directly tied to the Authority’s 24-inch Kings
Highway transmission main also located east of [-75. The project would thereby interconnect the Peace
River WTP, Shell Creek WTP (City of Punta Gorda), and the Burnt Store WTP providing regional
flexibility and improved reliability in the isolated Burnt Store service area.

Table ES.5 lists the updated, modified and new future regional pipeline segments (yet to be constructed).
A preliminary estimate of probable construction costs are presented in Table ES.6. This type of pre-
design estimate corresponds to the American Association of Cost Engineers guidelines for various levels
of accuracy of cost estimates. When final design and construction drawings and specifications have been
prepared, the level of accuracy will be much further refined.

The estimate of probable construction cost is based on the recommended pipeline routes as shown in

Figure ES.3. Construction costs have been broken down into an itemized estimate of lineal feet of pipe

and appurtenances required for construction of each project phase. Costs for each segment include the

cost for each transmission main and appurtenances flow metering, a storage tank, booster pump station,
Table ES.S Updated Future Regional Pipeline Segments

Pipeline
A thal e Diameter Route Start and Stop
Number (Linear Feet)
(Inches)
From Shell Creek WTP to Peace River Pipeline at Project
Phase | 33,555 2430 Prairie (Along U.S. 17)
Phase IIB 49,278 36/42 From Phase IIA pipeline to North Port’s WTP
(updated)
Phase 1IC 76,635 36 From North Port’s WTP to Sarasota County’s Carlton WTP
Phase 1D 66,305 24 From North Port’s WTP to Englewood Interconnect
From the Preymore/SR 681 Interconnect to
Phase I1IB 22,300 48 Clark Rd (S.R. 72)
Phase I1IC 33,200 42 From Clark Road (S.R. 72) to Fruitville Road (S.R. 780)
From Fruitville Road (S.R. 780) to Manatee County’s
Phase I1ID 19,000 24 system at Lorraine Road and Lakewood Ranch Blvd.
From Burnt Store WTP in southern Charlotte County, north
Phase IV 31311 24 along Burnt Store Road and Grove Boulevard to a
(New) ’ connection point with the Phase IA pipeline near Ridge
Road and Highway 17.
Table ES.6 Estimate of Probable Costs (Future Phases)
Construction Cost Land Cost
. Storage, Pumping,
131(1); Zzt Pipeline Metering, Pipeline Facilities TOTAL
p Instrumentation & Easements Sites
Chemical Feed
Phase | $9,405,000 $2,850,000 $350,000 $122,500 $12,727,500
Phase 1IB $29,846,000 $10,800,000 $555,000 $750,000 $41,951,000
Phase 1IC $39,820,000 $8,700,000 $412,000 $750,000 $49,682,000
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Construction Cost Land Cost
. Storage, Pumping,
I;’rl(l)il :Zt Pipeline Metering, Pipeline Facilities TOTAL
p Instrumentation & Easements Sites
Chemical Feed
Phase IID $27,300,000 $6,500,000 $299,000 $500,000 $34,599,000
Phase 11IB $13,871,000 $10,400,000 $1,946,000 $750,000 $26,967,000
Phase IIIC $18,924,000 $13,900,000 $2,378,000 $750,000 $35,952,000
Phase I1ID $6,992,000 $6,700,000 $1,910,000 $500,000 $15,383,000
Phase IV $20,505,000 $6,500,000 In R.O.W. $500,000 $27,505,000
TOTAL $244,766,500

chemical feed facilities for trimming, and instrumentation and controls. Costs are based on historical
engineering and construction experience. The capital costs includes an allowance of eight percent of
construction cost for mobilization costs, fifteen percent for contingencies and twenty percent for
engineering, legal and administrative fees. Costs are included for easements for each pipeline and
storage/pumping facility near each point of connection.

Property costs have been estimated using $63,000 per acre for permanent pipeline easements, $13,000 per
acre for a temporary construction easement, and $125,000 per acre for a permanent easement for
storage/pumping facilities.

System Interconnects Recommendations

e The Authority should adopt the updated future System Interconnect pipeline projects for the Regional
Integrated Loop system as presented herein.
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e Place a high priority on completion of the Phase III interconnects (B,C & D) to address phased
reduction in the Manatee — Sarasota water contract quantities and directly interconnect Manatee
County with the regional water supply system.

e Place a high priority on completion of the Phase I interconnect to provide back-up supply for DeSoto
County, aid in addressing Punta Gorda water quality needs, and support future development of new
water supplies in the Shell//Prairie Creek watershed.

e Continue to develop and refine the remaining interconnect projects with Customers and Partners to
support improved system reliability and efficiently meet the region’s existing and future water supply
needs.

Potable and System Water Quality Maintenance

The Authority provides wholesale potable water to Charlotte, Sarasota and DeSoto Counties, and the City
of North Port in accordance with the October 2005 MWSC. The Authority also routinely exchanges
potable water on an as-needed basis with the City of Punta Gorda through a bi-directional connection. An
emergency connection exists with the EWD, via the CCU system, and future connections are planned
with Manatee County and the City of Venice. In addition, proposed expansion of the regional system will
create additional delivery and exchange locations with existing Authority Customers.
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This IRWSMP summarizes water quality characteristics produced at the existing major WTPs, and within
the Authority’s regional transmission and the local distribution systems owned by Authority Customers
and Partners. Water quality blending scenarios are also discussed including scenarios related to planned
WTPs and regional transmission system enhancements. The purpose of this discussion is two-fold: first
to characterize existing finished water quality in the regional system and for Customer and Partner
production facilities and distribution systems and; second to consider best manage practices for the
system to ensure continued delivery of high quality water now and in the future as the system is
expanded. A brief overview of water quality treatment regulations and strategies is provided to facilitate
discussion. Overall, the Authority and Customers do an excellent job of maintaining finished water
quality throughout the regional and local systems.

Potable and System Water Quality Maintenance Recommendations

e The Authority, its Customers and Partners should continue to review and evaluate corrosion control
strategies to ensure that lead and copper concentrations remain below action levels of the Lead and
Copper Rule (LCR) in the future.

e The Authority should consider an engineering study to evaluate potential regional corrosion control
strategies available to the Authority and interconnected governments, and summarize costs and
implications.

o The Authority should perform a desk-top evaluation to review the feasibility of providing additional
changes in the water treatment process and/or distribution systems to help with minimizing effects of
water age and flushing losses. This should include cost-benefit analysis to confirm feasibility.

o The Authority should develop a predictive blending water quality software model to enable prediction
of water quality changes and support planning of operational measures to adjust those changes. A
system-wide software model can help effectively manage periods of potable demand and seasonal
source water variations, and provide guidance towards changing source blend ratios and pro-actively
plan to navigate through planned or unplanned shutdowns of the treatment, transmission and
distribution systems.

e Multiple strategies for the University Parkway Wellfield should be considered in preparation for
cessation of water imports from Manatee County in 2025. These could include blending with water
from the regional transmission system if extended; installation of membrane facilities at this site to
eliminate need for blending; extension of deliveries from Manatee County with potential net zero
water exchange between Manatee County and an extension of the Regional system; or transferring
quantities from University Parkway Wellfield to the Carlton facilities.

o North Port has three water sources to meet potable water demands in their system. Blending of those
sources with adjustments to pH, disinfectant residual and corrosion control at a centralized location
prior to distribution would be beneficial.

e If the Phase I pipeline is completed directly connecting Punta Gorda to the Authority, the Authority’s
water can be blended with the city’s finished water in the ground storage tanks. With eventual plans
to add a new brackish ground water RO system, finished water would be blended with the current
treated surface water source. The city should evaluate if the existing phosphate and caustic dosing
systems are sufficiently sized for future lead and copper corrosion control and disinfectant residual
for different blend scenarios of these sources.

Source Water Protection
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There are a number of identified factors with the potential to negatively impact future Authority surface
water supplies. All of these factors are of increasing concern primarily under seasonally lower flow
conditions. Regionally, within the existing and potential surface water supply watersheds of the
Authority’s member governments there are clear evidence of long-term increasing conductivity levels
during lower flows due primarily to the influences of agricultural ground water discharges. Additionally,
within the Peace River watershed, upstream of the PRF, future surface water supplies during lower flows
may be further reduced by projected surface/ground water usage during the proposed expansion of
phosphate mining primarily in the Horse Creek basin. The coincident isolation of portions of upstream
watersheds for an extended number of years during mining/reclamation operations has the potential to
seasonally reduce flows at the PRF. Whether regulations alone will completely protect the PRF from
these potential anthropogenic influences is still uncertain.

At least two other major natural influences have the potential to seasonally influence future PRF
operations. Analysis of flows upstream of the PRF show a distinct long-term (60 year) increase in the
frequency of lower flow conditions. This pattern is supported by other analyses showing general patterns
of longer spring and fall dry-season conditions, and corresponding shorter wet-seasons in the Peace River
watershed. Further, projected future sea-level rises are expected to influence the future availability of
lower Peace River water during seasonally lower flow conditions. Analysis suggest that if the magnitude
and timing of future sea-level changes remain within current project ranges, then impacts on PRF
operations will be relatively small for several decades. However, should future increases in sea-levels
actually turn out to be toward the high end of current projections, then by the middle of this century
increasing conductance in the lower Peace River near the PRF’s current intake structure may begin to
limit the availability of water supplies primarily to higher flow periods.

Individually and combined these factors suggest that two options may need to be considered in the future:
1) increase the ability to withdraw, and 2) build additional off-stream storage to meet projected increases
in demand and maintain overall reliability.

Source Water Protection Recommendations

e  Work with member governments, SWFWMD and Florida Department of Environmental Protection
(FDEP) to resolve regulatory uncertainties associated with high conductivity ground water
agricultural discharges and phosphate mining dry-season flow reductions to PRF operations.

e Continue collection of monthly water quality information and temporally intensive conductivity data
at and upstream of the PRF’s intake. These data should be used to improve current estimates of the
influences of upstream agricultural ground water on PRF operations during lower flow periods, as
well as interactions between freshwater inflow and tide stage on conductivity should sea-levels
continue to increase.

o (Calibrate/refine the existing SWFWMD (or other) hydrodynamic model to specifically address
potential future impacts of increasing upstream conductivity, and future projected sea level increases
PRF operations and reliability. Predicting the threat of sea-level rise through modeling efforts should
be an integral component of the Authority’s future IRWSMP updates.

o Utilize the Authority’s reliability model to assess the benefits on further increasing the PRF’s
withdrawal capacity from the river as the PRF becomes more reliant on withdrawing more water
under higher flow conditions.

o Evaluate the viability of constructing additional off-stream storage. = Future demand projections,
combined with ongoing refinements to the Authority’s reliability model could be used to assess both
the timing and sizing of such a potential future expansion.
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e Assess the viability of constructing an additional intake structure located upstream of the existing
(and future) lower Peace River estuarine zone.

e Consider addition (or alterations) of PRF treatment processes that would allow the use of waters
having higher conductance levels. The major cation associated with brackish estuarine waters is
sodium, rather than the calcium and magnesium ions currently associated with the upstream
watershed agricultural discharges of ground water.

Summary

In summary, this IRWSMP analysis clearly demonstrates that the Authority and its Customers have been
proactive in water supply development, conservation and system management, and are well positioned to
meet the needs of their constituents in a cost effective and environmentally sustainable manner. Due to
previous actions by the Authority and its Customers, adequate existing finished water capacity is
available to meet projected demands well into the next decade. This allows the Authority and its
Customers ample time to thoroughly deliberate the various water supply development, conservation and
management recommendations presented herein, and select those most appropriate for implementation.
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Introduction

1.0 Introduction

This document is the Peace River Manasota Regional Water Supply Authority’s (Authority) Integrated
Regional Water Supply Master Plan (IRWSMP) update for the 2015 through 2035 planning period. The
update was, co-funded by the Southwest Florida Water Management District (SWFWMD). Water supply
surpluses and deficits are forecasted for the Authority’s four member governments (Charlotte, DeSoto,
Manatee and Sarasota Counties) and a non-member customer, the City of North Port, for the 20 year
planning period. @A dozen potential water

supply options are identified and evaluated for

development to alleviate projected supply

deficits. These sources serve as an inventory of

potential supplies to meet regional water needs

through 2035 and beyond.

The update also explores opportunities to

further conservation efforts, share excess

capacity, enhance the regional transmission

system and interconnections, and ensure

continued delivery of high quality drinking

water as new sources are added and other

changes are made to the regional system. A

thorough analysis of source water protection

from threats such as sea level rise, long-term

climatic changes and land use activities in the

region is also included. The update concludes with a series of recommendations intended to enhance
regional and local water supply reliability, quality, affordability and sustainability. In addition to
planning use by the Authority, it’s anticipated that this document will be utilized by the SWFWMD in
completing the District’s 2015 Regional Water Supply Plan for the Southern Planning Area.

Throughout this document the Authority’s four Member Governments and the City of North Port will be
collectively referred to as the Authority’s “Customers”. The Authority also partners with the City of
Punta Gorda and the Englewood Water District (EWD) on water sharing and on a water use permit.
Throughout the document these two entities are collectively referred to as the Authority’s “Partners”.

1.1 Background

The Authority is an independent special district, created and existing pursuant to Section 373.713 and
163.01, Florida Statutes (F.S.), and by an inter-local agreement. It is one of three water supply authorities
in the SWFWMD, and operates water production, storage and treatment, delivery and ancillary facilities
to serve the four-county area of Charlotte, Desoto, Manatee and Sarasota Counties (see Figure 1.1),
identified herein as the region. The Authority’s mission and vision statements are as follows:

Mission Statement: “To provide the region with a sufficient, high quality, safe drinking water supply
that is reliable, sustainable and protective of our natural resources now and into the future.”

Vision Statement: “Through cooperation and collaboration the Authority and its members shall create
and maintain a sustainable, interconnected regional water supply system.”
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The Authority currently provides potable water to Charlotte, DeSoto and Sarasota Counties, and the City
of North Port. Plans are for the Authority to provide water to Manatee County in the future. In October,
2005, the Authority’s member governments and the City of North Port adopted a Master Water Supply
Contract (MWSC) that established the terms and conditions for providing potable water from the
Authority. An important MWSC

provision requires that the Authority

Customers annually provide the Authority

with  their potable water demand

projections for the next 20-year period,

identify the basis for those demand

projections, and also specify how much of

that demand they require Authority

facilities to meet. These projections are

used by the Authority for planning

purposes.

In order to ensure that drinking water

needs are met and that supplies are

developed in an orderly, cost effective and

environmentally sustainable manner, the

Authority has instituted a long-term water

supply planning process. The cornerstone

of this process is the development of an

IRWSMP that is to be updated on a

regular interval of approximately every five years. Regular updates are critical to effectively deal with
the uncertainties associated with future demands, source protection and resource availability, while
making optimal use of existing facilities, partnerships and technological advancements.

The Authority’s 2006 IRWSMP supported the development of the expansion of the Peace River Facility
(PRF), enhancements of the regional loop system of transmission mains and interconnects, completion of
the operational flexibility water use permit (OFWUP) and numerous other water supply and resource
management enhancements. The 2006 IRWSMP provided a water supply master plan through 2025; this
current effort updates and improves upon the 2006 plan and extends the planning horizon through 2035.

1.2 IRWSMP Organization

The IRWSMP is organized into eleven chapters. The remaining chapters of this report provide detailed
information regarding the development of the findings and recommendations as follows:

o Chapter 2 presents the water demand projections for each of the Authority’s Customers. These
projections are then aggregated into regional water demand projections. An array of projected annual
water use growth rates is presented based on multiple sources and methodologies to deal with the
uncertainty of future demands. A most probable projection of annual water use during high demand
years (approximately 1 in 10 drought return frequency) is developed and utilized as the basis for
development of the 20-year plan. The most probable projection is similar to the aggregate demand
projections submitted by the Authority’s Customers in 2014.

e Chapter 3 is an inventory of existing water supply facilities and capacity for the Authority Customers.
These supplies are aggregated to determine projected water use deficits that must be addressed
through water supply development and demand management strategies. The existing water supply
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capacity for the City of Punta Gorda and EWD are also included to identify opportunities to further
efforts to share excess capacity.

o Chapter 4 identifies the projected surpluses and deficits that are determined by comparing projected
water demands in Chapter 2 to existing water supply capacity inventoried in Chapter 3. Inclusion of a
six percent reserve capacity similar to what was included in the 2006 IRWSMP is discussed and
recommended.

e Chapter 5 presents a summary of each of Authority Customer’s conservation initiatives, and identifies
opportunities that may further local programs as well as potential opportunities to enhance
conservation and demand management through regional efforts such as supporting expansion of the
reclaimed water system.

e Chapter 6 includes details about potential future water supplies that can be developed to meet the
region’s water supply needs for decades to come. Potential sources are divided into three main
categories: ground water, surface water and seawater desalination. Planning level costs are presented
for each potential supply. Opportunity for development of additional supplies through the use of the
SWFWMD’s Southern Water Use Caution Area (SWUCA) “net benefit” provision is discussed.

o Chapter 7 discusses opportunities to further share excess production capacity amongst the Authority’s
Customers and Partners.

o Chapter 8 describes the existing regional transmission system and regional and local interconnections
that enable delivery of supply and sharing of resources. Chapter 8 proposes enhancements to the
regional transmission system conceptual design that was proposed in the 2006 Regional Integrated
Loop System Feasibility and Routing Study. Planning level costs are included.

e Chapter 9 addresses potable water quality maintenance by the Authority, its Customers and Partners,
and identifies measures to ensure that high quality water is delivered throughout the system. The
regional and local systems are evaluated relative to key drinking water parameters and potential
effects of blending various water sources.

e Chapter 10 is an innovative and comprehensive evaluation that explores threats to source water from
changing conditions such as sea level rise, climatic variations, and land use activities. Various
scenarios are evaluated and tools provided to facilitate the Authority’s sustainability efforts in source
water protection.

The foundation of this IRWSMP update was the development of eight detailed Technical Memorandums
(TMs). These documents are included as Appendix A (see enclosed CD). The reader is encouraged to
refer to these TMs for additional detail on sections of this report. The TMs were extensively reviewed by
staff of the Authority, its Customers, Partners and the SWFWMD. The eight TMs are:

e TM2 Demand Projections

e TM3 Water Conservation

e TM4 Existing Source Water Facilities Inventory

e TMS5A Opportunities to Share Excess Capacity

e TMS5B Potential Water Source Options

e TM6 System Interconnects

e TM7 Potable Water Quality and System Water Quality Maintenance
e TMS Source Water Quality and Resource Protection

Finally, an executive summary is provided for quick reference and summarizes this critical water supply
planning initiative.
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2.0 Demand Projections

Reasonable water use projections are critical to any long-term water supply planning process. A variety

of factors influence water use, including but not limited to:

changes in population

climatic conditions

economic conditions

water conservation

water use rate structures

extension of water lines to existing populations not
previously served by the utility

Projections of future water demands inherently include a
degree of uncertainty that must be factored into a utility’s
water supply planning efforts. A variety of demand projection
techniques are employed across the region by individual
utilities and the SWFWMD. These methods often result in

substantially different results. For example, in 2013, the SWFWMD predicted a total aggregate 2035
demand for the Authority’s Customers of 82.63 million gallons per day (MGD), a value that is 26.93
MGD or about 25 percent less than the 109.56 combined 2035 projected water demand submitted to the

Authority by its Customers in 2014,

The degree of uncertainty can also be illustrated by comparing historic demand projections with actual
water use. For example, in 2006 the Authority projected a total regional demand of 109.71 MGD for the
year 2013 (Table 3-4: Water Demand Projections for Region 2007-2013). However, actual use from the

regionally-interconnected system in
2013 was only 64.42 MGD, 41 percent
less than predicted. Figure 2.1 further
illustrates the tremendous changes in
the demand projections submitted to
the Authority by its Customers since
2006. As seen in Figure 2.1, the
current 20-year projected increase in
demand is about a third of the increase
that was projected nearly a decade ago.

Over-prediction of demands can lead
to premature investment in expensive
infrastructure resulting in undesirable
economic consequences while under-
prediction can lead to water shortages,
building moratoriums, and the like.
Therefore, it is important to consider a

variety of demand-related information to bracket a range of potential demand scenarios so that utilities

can carefully plan for timely development of water supplies.

Two critical elements are needed to develop reasonable water use demand projects:

e projecting annual rates of water demand growth
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e determining the appropriate starting point from which to project a rate of growth

These two elements as well as the recommended demand projections for this IRWSMP update are
discussed below. Additional tables, graphs and discussion for each Authority Customer can be found in
Appendix A, TM 2 — Demand Projections.

2.1  Projecting Annual Rates of Water Use Demand Growth

The seven approaches listed below were evaluated in this IRWSMP update for use in projecting future
water demand for the Authority Customers during the 20-year planning period:

o The aggregate 20-year water demand projections submitted to the Authority by its Customers in
2014 (covering the 2015-2034 planning period)

o The aggregate actual water use by Authority Customers from 1996-2013

e The aggregate projected water use for Authority Customers that was included in the SWFWMD’s
2013 demand projections update for their Regional Water Supply Plan

e The annual growth in population for Charlotte, DeSoto, Manatee and Sarasota Counties for 1993-
2013 as calculated by the Bureau of Economics and Business Research (BEBR) at the University
of Florida

e The projected high annual growth in population for Charlotte, DeSoto, Manatee and Sarasota
Counties for 2015-2035 as calculated by BEBR

e The projected medium annual growth in population for Charlotte, DeSoto, Manatee and Sarasota
Counties for 2015-2035 as calculated by BEBR

e The projected low annual growth in population for Charlotte, DeSoto, Manatee and Sarasota
Counties for 2015-2035 as calculated by BEBR

These methodologies were utilized to identify a range of projected aggregate water demand growth for
Authority Customers through 2035, and develop a single recommended most probable annual growth
rate. This analysis, together with determination of the appropriate starting value for 2015 discussed in
Section 2.2, is the basis for developing the aggregate 20-year projected water demand for Authority
Customers through 2035. These seven methods yielded aggregate annual water demand growth ranging
from a low of 0.34 percent (BEBR low method) to 1.93 percent (Authority Customer 2014 submittals).
Based on this analysis the projected most probable annual growth rate in water demand is estimated to be
1.55 percent. The methods and analysis results are presented below.

2.1.1 Approach One: Customers’ 2014 Submitted Demand Projections

Demand projections are provided annually to the Authority in accordance with the October 5, 2005
MWSC “Future Water Supply Procedure”. This procedure identifies a process by which each Customer
is to request, and the Authority is to provide, future water supply from Authority water supply facilities in
order to ensure sufficient lead-time for planning and development of new water supply sources. By no
later than January 15" annually, each Customer submits to the Authority a report that identifies the
following:

o total projected water demand for the next twenty-years
e that portion of the projected twenty-year demand the Authority is to fulfill
e Dbasis for each projection

The Authority uses this data, as well as other population and demand data, as a basis for its planning and
development of new water supply sources to meet new water supply demands. These submittals provide
the foundation for the Authority to predict regional demands. Provided below are both the individual and
aggregate latest projected twenty-year demands (2014 submittal) for the Authority Customers.
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2.1.11 Charlotte County 2015-2035 Demand Projections

Charlotte County’s latest 20-year demand projections (2015-2035) were provided to the Authority on
January 14, 2014. The county’s submittal also identified the projected populations that correspond to
their projected demands. The demands shown are for those areas of the Charlotte County service area
that are supplied by the PRF and do not include areas served separately by the county’s Burnt Store
facility because Burnt Store is remotely located and not interconnected to the regional system. However,
the county projects Burnt Store demands to increase from 0.578 MGD in 2015 to 1.485 MGD in 2035.
These projected demands are planned to be met entirely by the Burnt Store WTP, which currently has a
finished water capacity of 2.125 MGD, sufficient to meet demands through the planning period. As
shown in Table 2.1, the projected water demand for the portion of the county’s service area that is
supplied by the PRF is projected to increase from 11.91 MGD in 2015 to 15.02 MGD in 2035, which is
an average annual growth rate of 1.17 percent.

Table 2.1 Projected Water Use Demand for Charlotte County 2015 through 2035 in MGD
2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 |2022 |2023 |2024 | 2025
11.91 12.10 | 12.28 | 12.47 | 12.66 | 12.85 | 13.03 | 13.21 | 13.39 | 13.57 | 13.75

2026 2027 | 2028 | 2029 |2030 |2031 |2032 | 2033 |2034 |2035
13.92 14.09 | 14.22 | 1435 | 1448 | 14.60 | 14.70 | 14.81 | 1492 | 15.02

2.1.1.2 DeSoto County 2015-2035 Demand Projections

DeSoto County’s latest 20-year demand projections were developed by the Authority for the years 2015
through 2034, and include only the service area in DeSoto County that is supplied by the Authority.
Demand at the DeSoto Correctional Institution (DCI) is served by a separate water supply facility,
unconnected to the regional system. The 2035 demand below was extrapolated from the Authority’s 2034
value (1.11 MGD) assuming the same growth rate as the Authority applied between 2033 and 2034. As
shown in Table 2.2, the projected demands for DeSoto County served by the Authority are expected to
increase from 0.69 MGD in 2015 to 1.15 MGD in 2035, which is an average annual growth rate of 2.61
percent. Due to the relatively small quantity of water currently supplied by the county system the
addition of one or two substantial subdivisions could result in large percentage increases in water demand
for the county’s system in the future. To put this in perspective, the projected 20-year increase in demand
of 0.46 MGD represents the addition of about 1,800 homes connected to the county’s water system over
the next twenty years.

Table 2.2 Projected Water Use Demand for DeSoto County 2015 through 2035 in MGD
2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 2025
0.69 0.70 0.71 0.72 0.73 0.74 0.76 0.77 0.79 0.80 0.82
2026 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
0.85 0.87 0.90 0.92 0.95 0.99 1.03 1.07 1.11 1.15

2.1.1.3 Manatee County 2015-2035 Demand Projections

Manatee County’s latest 20-year demand projections (2015-2035) were provided to the Authority on
January 28, 2014, and are shown in Table 2.3. The county’s projections show demands increasing at an
average annual rate of 1.36 percent. Demand is projected to rise from 38.27 MGD in 2015 to 50.17 MGD
in 2035, an 11.90 MGD increase. Manatee County supplies water to its own retail customers and also
currently maintains 13.0 MGD of reserved capacity for its wholesale customers including the cities of
Palmetto (2.0 MGD) and Bradenton (0.5 MGD), Town of Longboat Key (2.5 MGD), and Sarasota
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County (8.0 MGD). Manatee County demands provided herein exclude the 8.0 MGD of reserved
capacity for Sarasota County because these demands are already accounted for in Sarasota County’s
projections. That Sarasota County reserved capacity steps down from 8.0 MGD to 6.0 MGD in 2015, 5.0
MGD in 2020 and zero in 2025. The demands of the Town of Longboat Key and City of Palmetto are met
entirely by Manatee County, while the City of Bradenton meets the majority of its own demands through
self-supply.

Table 2.3 Projected Water Use Demand for Manatee County 2015 through 2035 in MGD
2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 | 2024 | 2025
38.27 38.66 | 39.05 | 39.45 | 39.86 | 40.28 | 40.78 | 41.30 | 41.83 | 42.37 | 42.93
2026 2027 | 2028 | 2029 | 2030 | 2031 |2032 |2033 |2034 | 2035

43.54 44.17 | 4481 | 4547 | 46.15 | 4690 |47.69 |48.49 |49.32 | 50.17

2.1.14 Sarasota County 2015 — 2035 Demand Projections

Sarasota County’s latest 20-year demand projections were provided to the Authority in January, 2014, and
are shown in Table 2.4. The rate of demand growth identified by the county in its latest projections
averages 1.55 percent on an annual basis as water use is projected to increase from 20.90 MGD in 2015 to
28.40 MGD in 2035. Sarasota County projects future demands using a model that considers changes in
population growth, per capita water consumption and demographics such as housing occupancy.

Table 2.4 Projected Water Use Demand for Sarasota County 2015 through 2035 in MGD
2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 2025
2090 | 2142 | 21.94 | 22.46 | 22.98 | 23.50 | 23.90 | 2430 | 24.70 | 25.10 25.50
2026 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
25.80 | 26.10 | 26.40 | 26.70 | 27.00 | 27.28 | 27.56 | 27.84 | 28.12 | 28.40

2.1.1.5 City of North Port 2015 — 2035 Demand Projections

The City of North Port’s latest 20-year demand projections were provided to the Authority on December
13, 2013. The 2035 demand was extrapolated from the city’s 2034 value assuming the same growth rate
as the city used between 2033 and 2034. As shown in Table 2.5, the city’s projections show water
demand increasing by an average of 8.29 percent annually from 2015 through 2035 with water use
demands projected to rise from 3.03 MGD in 2015 to 14.81 MGD in 2035. Contributing to the projected
high rate of demand growth by the city are a number of factors including: (1) the city’s plans for
significant extension of their water system to developed but not presently served areas (infill) within the
water service area; (2) residential development in a large number of platted lots along existing water line
corridors; and, (3) projected growth in areas served by the city that are outside the city limits, and, (4)
projected growth in the commercial sector.

Table 2.5 Projected Water Use Demand for the City of North Port 2015 through 2035 in MGD
2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 2025
3.03 3.33 3.69 4.14 4.59 5.10 5.61 6.17 6.72 7.33 7.95
2026 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
8.59 9.27 9.97 10.67 | 11.41 | 12.16 | 1295 | 13.72 | 14.26 | 14.81

2-4
Peace River Manasota Regional Water Supply Authority
Integrated Water Supply Master Plan Update
April 2015



Demand Projections

2.1.1.6 Regional Water Demand Projections 2015 - 2035

The projected demands for all Authority Customers were summed for each year through 2035 to estimate
total projected water demand, and are included in Table 2.6. Total projected aggregate demands using
Authority Customer supplied data is expected to increase from 74.80 MGD in 2015 to 109.56 MGD in
2035, representing an annual growth rate of 1.93 percent.

Table 2.6 Aggregate Projected Water Use Demand for the Authority’s Member Governments and
City of North Port 2015 through 2035 in MGD

2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 | 2024 | 2025
74.80 76.20 | 77.67 | 79.23 | 80.82 | 82.46 | 84.07 | 85.74 | 87.43 | 89.17 | 90.95
2026 2027 | 2028 | 2029 |2030 |2031 |2032 |2033 |2034 | 2035

92.70 94.50 | 96.30 | 98.11 | 99.99 | 101.92 | 103.93 | 105.93 | 107.72 | 109.56

2.1.2 Approach Two: Customers Actual Growth in Water Use 1996-2013

To assist in projecting future demands, historic actual water use data provided by the Authority’s
Customers was reviewed to identify trends over a variety of time-period subsets. The type of actual use
data provided varied between Customers, but was consistent for each respective entity’s individual data
set. The type of actual use data provided falls into two general categories: water distributed and billed to
customers, and water delivered from local or regional facilities. Actual use data provided by Manatee and
Sarasota Counties represents the former, while data provided by Charlotte and DeSoto Counties, and the
City of North Port represent the latter. Ideally the type of data provided and analyzed would have been
consistent. However, since the data provided by each entity was internally consistent, it was valuable in
generating an annual growth rate in water use experienced by each Authority Customer.

The actual water use data analyzed herein represents annual average use. Manatee County’s wholesale
water delivery to Sarasota County has been removed from Manatee County’s actual use data set since
Sarasota County’s use of that water is already accounted for in their actual use information. For Charlotte
and DeSoto Counties, only water use for areas served by the regional system was analyzed

The period of record for the actual use data provided varied by Customer, however a common data set for
the region was available from 1996 through 2013, and that was used in this evaluation. A summary of the
actual use data is in Table 2.7 below. Annual growth rates in water use are provided for several five-year
time periods for each Authority Customer and the aggregated water use (i.e. 1998-2003, 2003-2008 and
2008-2013). A long-term annual growth rate from 1996 to 2013 (18 years) was also calculated.

As illustrated in Table 2.7, a period of generally increasing water use occurred between 1996 and 2008.
In 2008 a significant decrease in water use was observed coincident with deterioration of economic
conditions during the recession. Between 2008 and 2010, aggregate water use dropped from 64.3 MGD
to only 56.03 MGD, a decrease of approximately 13 percent. Water use in 2010 was reduced to levels not
seen since 2003. Since 2010 water use has shown a slowly increasing trend. The data do show that the
economic recession starting in 2008 essentially “reset the clock” back seven to ten years for total regional
water use.

Regionally, the annual aggregate water use growth rates in 1998-2003 (2.48 percent) and 2003-2008 (2.51
percent) were relatively high. Conversely, the annual growth rate for the 2008-2013 period reflects and
annual average contraction in use (-1.68 percent). These changes demonstrate the degree of shorter-term
volatility in water use the region experiences. However, despite the extremes in some of the short term
data sets, the growth rate for the entire 1996-2013 time period was 1.43 percent, which is consistent with
growth rates derived by other means in this evaluation.
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2.1.3 Approach Three: SWFWMD 2013 Demand Projections — Authority Customers

The SWFWMD uses a variety of data and information sources to project public supply demands,
including but not limited to SWFWMD’s Estimated Water Use reports, Annual Public Supply Surveys
submitted by water use permit (WUP) holders, BEBR publications, the District’s Geographic Information
System (GIS) model and other data gathered from stakeholders, which enables the SWFWMD to project
Appendix 3.3 of the SWFWMD’s 2010 Regional Water
Supply Plan provides a detailed TM describing the methodology employed in projecting public supply

population at the utility service area level.

water demand projections.

projected annual growth.

The SWFWMD’s 2013 updated water use estimates predict aggregate
demands for the Authority’s Customers to increase from 65.49 MGD in 2015 to 82.63 MGD in 2035, an
average annual growth rate of 1.17 percent. This predicted annual growth rate is in the low range of

Table 2.7 Aggregate Actual Water Use Growth Rate 1996-2013 for Authority Customers

Peace River Manasota Regional Water Supply Authority

Integrated Water Supply Master Plan Update

April 2015

Annual Average Daily Water Use (MGD)
Fiscal Year | “CIUNE | County | NorthPort | County | County | TOTALS
MGD MGD MGD MGD MGD MGD
1996 6.51 23.49 1.54 14.80 0.06 46.40
1997 6.77 27.12 1.43 15.07 0.06 50.45
1998 7.28 26.17 1.56 15.20 0.07 50.28
1999 7.52 27.28 1.62 15.59 0.08 52.09
2000 7.69 27.34 1.74 15.46 0.08 52.32
2001 8.27 28.68 1.77 15.93 0.07 54.72
2002 8.25 33.12 1.89 16.34 0.06 59.66
2003 8.91 29.38 1.97 16.48 0.07 56.81
2004 9.47 32.02 2.25 16.44 0.09 60.27
2005 9.58 30.10 2.85 17.16 0.11 59.80
2006 9.95 33.16 2.92 17.35 0.34 63.72
2007 10.35 31.70 2.77 17.35 0.47 62.64
2008 9.34 34.89 2.99 16.50 0.58 64.30
2009 9.80 31.79 2.64 16.14 0.45 60.82
2010 9.24 28.17 245 15.63 0.54 56.03
2011 9.99 29.33 2.56 16.29 0.61 58.78
2012 9.90 30.92 2.55 16.26 0.55 60.18
2013 9.88 29.54 2.88 16.12 0.67 59.09
Il;l;lelll'l\?al Percent Annual Growth Rate
1998-2003 4.13% 2.35% 4.75% 1.62% 1.90% 2.48%
2003-2008 0.95% 3.50% 8.71% 0.03% 51.25% 2.51%
2008-2013 1.14% -3.28% -0.76% -0.46% 2.63% -1.68%
1996-2013 2.48% 1.36% 3.75% 0.51% 15.17% 1.43%
2-6




Demand Projections

2.1.4 Approach Four: BEBR Growth in Population 1993-2013 - Authority Counties

BEBR population estimates are used for multiple planning purposes in Florida. Though BEBR does not
project water use estimates, their population projections are a key variable in determining such
projections. Therefore, the annual growth rates in population are closely tied to the annual growth rates
of projected water use demands and can be used as another approach to predict annual growth rate in
water use demands.

The fourth approach focuses on BEBR’s historical estimates of population growth for the Authority’s
Customers. BEBR has published estimated total permanent populations for each Authority Customer
from 1990 to 2013. Estimated populations are not published by BEBR for utility service areas; however,
knowledge of general trends in population for an entire county is informative. Historic estimated
permanent populations are provided to allow for comparison between actual water-use trends within
utility service area with general trends in population within the county of interest. BEBR’s estimated
populations were summed to identify an estimated regional population.

As shown in Table 2.8, the average annual growth rates in BEBR-estimated permanent population for the
combined four-county region for the last five (2008-2013), ten (2003-2013) and twenty years (1993-2013)
have been 0.58, 1.17, and 1.63 percent, respectively.

BEBR estimated that the statewide growth in permanent resident population during the decade of 2000-
2010 increased by 2.82 million residents. This increase in population and percent growth over the ten-
year period was reported to be not as large as those that occurred in the state during 1970s, 1980s and
1990s when population increased between 2.95 and 3.20 million persons per decade. Therefore, although
the numerical increase of 2.82 million from 2000 to 2010 was only slightly lower than previous decades,
the actual percentage increases have declined each decade from 43.6 percent in 1970-1980 to 17.6 percent
in 2000-2010 (Stefan Rayer, BEBR; personal communication). However, growth rates reportedly varied
considerably during the decade, from county to county, and from year to year. Population increases from
2003 to 2006 were reported to be among the largest in Florida’s history and were related to a thriving
economy and housing boom. With the subsequent downturn in the economy, economic growth slowed
and the rate of population growth declined accordingly, reportedly reaching its lowest levels in more than
Sixty years.

State population growth began to increase again in 2011 and 2012, and BEBR staff expects growth to
accelerate over the next few years. However, they have also indicated that future increases are likely to
be smaller than those occurring during the last several decades for some counties in the state. These
dramatic shifts in population growth rates, with back-to-back occurrence of some of the highest
population growth periods on record followed by one of the lowest on record, reflect the uncertainty
associated with projecting populations and the associated water demand.

2.1.5 Approach Five, Six and Seven: The BEBR Projected Aggregate High, Medium and
Low Annual Growth in Population for Charlotte, DeSoto, Manatee and Sarasota
Counties for 2015-2035

To account for uncertainty, BEBR publishes three series of population projections: high, medium and
low. BEBR indicates the medium series is the most likely to provide accurate forecasts in most
circumstances, but the low and high series provide an “indication of uncertainty” around the medium
series. BEBR suggests that all three scenarios along with information from other data sources should be
considered when using projections for planning purposes.

BEBR’s 2014 population projections for the Authority’s four-county area are provided in Table 2.9
below. The population values shown represent total county permanent resident populations as of April 1
of each projection year. These do not account for seasonal or tourist populations, nor do they represent
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the served population component that are provided water service by the Authority’s member governments
and the City of North Port. BEBR does not provide population projections at the municipal level.
Therefore, values are not provided for the City of North Port, or for the wholesale customers of Manatee
County (i.e. Longboat Key, Palmetto and City of Bradenton).

It should be noted that the annual growth rates that have been calculated have been annualized for each
five and twenty-year period (2015 to 2035) due to the fact that BEBR provides population projections in
five-year increments (as oppose to annual projections). As seen in Table 2.9, the aggregated high,
medium and low annual growth rate in population projections by BEBR for the Authority’s four member
counties are 1.89, 1.22 and 0.34 percent, respectively.

Table 2.8 BEBR Estimated Population and Annual Growth Rates for the Authority’s Customers
1993 through 2013

BEBR Estimated Population
Fiscal Year | Charlotte | Manatee DeSoto Sarasota City of TOTALS
County County County County | North Port
1993 122,506 225,206 26,234 275,940 13,591 663,477
1994 125,718 230,394 27,015 280,042 14,282 677,451
1995 128,896 235,729 27,820 283,947 15,161 691,553
1996 130,998 240,008 28,336 287,488 15,905 702,735
1997 132,850 245,505 29,087 291,344 16,708 715,494
1998 134,917 250,871 30,128 295,546 17,672 729,134
1999 138,128 257,391 31,169 299,589 18,749 745,026
2000 141,627 264,002 32,209 303,164 22,7797 763,799
2001 144,866 270,887 32,592 306,990 25,234 780,569
2002 148,304 278,001 32,697 311,555 27,448 798,005
2003 151,269 285,606 33,449 314,953 31,352 816,629
2004 154,709 294,056 33,870 319,567 35,721 837,923
2005 153,274 303,729 33,364 323,650 41,000 855,017
2006 156,491 312,396 33,666 322,265 47,770 872,588
2007 160,083 317,899 34,170 320,196 53,732 886,080
2008 160,412 319,970 34,459 320,074 56,316 891,231
2009 159,860 321,035 34,709 321,601 55,759 892,964
2010 159,978 322,833 34,862 322,091 57,357 897,121
2011 160,463 325,905 34,708 323,426 57,893 902,395
2012 163,357 330,302 34,408 324,990 58,674 911,731
2013 163,679 333,880 34,367 326,061 59,231 917,218
Annual Growth Rate
2008-2013 0.40% 0.85% -0.05% 0.37% 1.01% 0.58%
2003-2013 0.79% 1.57% 0.27% 0.35% 6.57% 1.17%
1998-2013 1.30% 1.92% 0.88% 0.66% 8.40% 1.54%
1993-2013 1.46% 1.99% 1.36% 0.84% 7.64% 1.63%
Note: City of North Port BEBR Estimated Population has been deducted from the Sarasota County BEBR Estimated Population
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Table 2.9 BEBR April 2014 Population Projections for Authority Customers and the State of

Florida 2015 through 2035

Current
Population Auitingl
Estimate BEBR 2015 2020 2025 2030 2035 Percent
(April 1,2013) IO
Charlotte County
Low 156,300 158,500 159,200 158,900 158,100 0.01
163,679 Medium | 166,300 174,100 181,100 187,000 192,800 0.87
High 176,300 189,800 202,700 215,000 227,500 1.54
Desoto County
Low 32,400 31,900 31,100 30,200 29,500 -0.62
34,367 Medium 34,500 35,000 35,400 35,600 36,000 0.25
High 36,600 38,200 39,600 40,900 42,400 0.91
Manatee County
Low 323,900 342,000 356,700 366,300 370,900 0.69
333,880 Medium | 344,600 375,800 405,300 430,900 452,300 1.57
High 365,200 409,600 454,000 495,500 533,700 2.25
Sarasota County
Low 370,100 379,900 387,000 391,000 391,000 0.25
385,292 Medium | 393,700 417,500 439,800 460,000 477,000 1.12
High 417,300 455,000 492,500 529,000 562,900 1.79
Aggregate of Charlotte, DeSoto, Manatee and Sarasota Counties
Low 882,700 912,300 934,000 946,400 949,500 0.34
917,218 Medium | 939,100 1,002,400 | 1,061,500 | 1,113,500 | 1,158,100 1.22
High 995,400 1,092,600 | 1,188,800 | 1,280,400 | 1,366,500 1.89
State of Florida
Low 19,498,300 | 20,317,900 | 21,081,200 | 21,773,800 | 22,366,600 0.81
19,259,543 Medium | 19,747,200 | 21,149,700 | 22,443,000 | 23,609,000 | 24,654,000 1.31
High | 20,094,500 | 21,977,200 | 23,782,800 | 25,458,500 | 26,995,200 1.75

2.1.6 Most Probable Annual Growth Rate in Water Use Demand Projections

As described above, seven approaches for predicting annual water demand growth rates were evaluated
and yielded potential annual growth rates from a low of 0.34 percent to a high of 1.93 percent.
Specifically, the seven projected annual average growth rates are shown below from highest projected

growth to lowest.

e 1.93 percent for Approach One - the aggregate annual growth rate based on the 20-year water

use projections submitted by Authority Customers in 2014

o 1.89 percent for Approach Five - the aggregate annual growth rate based on the BEBR high
growth in population for Charlotte, DeSoto, Manatee and Sarasota Counties for 2015-2035
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e 1.63 percent for Approach Four - the aggregate annual growth rate based on the BEBR
estimated growth in population for Charlotte, DeSoto, Manatee and Sarasota Counties for 1993-
2013

e 1.43 percent for Approach Two - the aggregate annual growth rate based on Authority
Customers actual water use 1996-2013

e 1.22 percent for Approach Six - the aggregate annual growth rate based on the BEBR medium
growth in population for Charlotte, DeSoto, Manatee and Sarasota Counties for 2015-2035

e 1.17 percent for Approach Three - the aggregate annual growth rate based on the
SWFWMD’s 2013 projection of water use by the Authority’s Customers

e (.34 percent for Approach Seven - the aggregate annual growth rate based on the BEBR low
growth in population for Charlotte, DeSoto, Manatee and Sarasota Counties for 2015-2035

Based on the range of values above a most likely annual growth rate of 1.55 percent is recommended as a
reasonable annual projected growth rate in water use demands for the period 2015 through 2035. This
was derived by averaging Approaches One through Six. Approach Seven was excluded from the
calculation because it could lead to an overly conservative estimate that could introduce risk of not having
adequate supplies to meet future demands.

2.2 Development of Appropriate Starting Point for Future Projections

One of the often overlooked variables in making long-term water demand projections is the selection of
an appropriate starting point from which to project the most probable annual growth rate. This is similar
to financial investment, the larger the starting amount of funds invested, the greater the sum of funds at
the end of an investment horizon, assuming the same rate of return. The key is to start the projected
annual growth rate, the focus of Section 2.1, at a peak water use demand year (approximately a 1 in 10
year drought). If the annual growth rate is projected off an average annual water use demand year, the
projections will underestimate the quantities on finished water capacities needed in a peak demand year.
The other option is to project the most probable annual growth rate off an average annual water use
demand year and add a peak year ratio (e.g. 1.10 percent of projected average annual water use) to
account for the variability between water use demand in average and peak demand years.

The former of these approaches is used in this analysis and recommended for future updates to the
Authority’s IRWSMP. Although there was not an ideal data set to precisely estimate what the aggregate
2015 peak year demand would be for the Authority Customers, adequate information exists to make a
reasonable estimate. Specifically, Table 2.7 above contains the estimated water use for the Authority
Customers from 1996 to 2013. As previously discussed in Section 2.1.2, the type of actual use data
provided falls into two general categories: water delivered from local or regional facilities, which
generally represents the water produced at production facilities after raw water treatment losses (i.e.,
finished water capacity), and water distributed and billed to customers, which does not appear to include
unaccounted for water losses or raw water treatment losses. Ideally, this approach would utilize the water
produced at each production facility, as was provided by Charlotte and DeSoto Counties, and the City of
North Port.

Water produced by all Authority Customers and the Authority does exist for 2013 and is approximately
nine percent greater than variable water use reported by the Authority Customers in 2013 listed in Table
2.7 (59.09 MGD versus 64.42 MGD). Presuming this nine percent difference is a good approximation of
the historical difference between what would have been the “ideal” data set and the data that was
reported, the nine percent can be applied to the 1996-2013 aggregate demand in Table 2.7 to generate a
reasonable estimated “ideal” data set. Moving forward it is important that this finished water production
be recorded and utilized to refine peak year demands.
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Figure 2.2 illustrates the aggregate annual water use by the Customers for 1996 through 2013 using the
data reported in Table 2.7 and adding an additional nine percent demand to approximate what may have
been reported in an “ideal” data set. Also included is a peak year trend line that projects a peak year
demand in 2015 of 78.4 MGD, which is the starting value used in this IRWSMP.

2.3 Recommended Water Use Demand Projections 2015 through 2035

The aggregate peak year water
use demand for the Authority
Customers is projected by
applying the “most probable”
annual growth rate of 1.55
percent discussed in Section 2.1
to the starting point of 78.4
MGD discussed in Section 2.2
above. Table 2.10 includes these
projections.  As shown, the
Authority’s Customers peak year
demand is projected to increase
from 78.4 in 2015, to 106.64
MGD in 2035, a 28.24 MGD or
a 36 percent increase. These
projections are similar to those
submitted by the Authority
Customers in 2014 to comply
with the MWSC reporting
requirements, see Table 2.11 below. As an aggregate, the Authority Customers’ projections can be
calculated by applying an annual growth rate of 1.93 percent to a starting point value of 74.8 MGD in
2015. Water use demand is projected to grow to 109.56 MGD by 2035, an increase of 34.76 MGD or
nearly 47 percent.

Table 2.10 Aggregate Projected Peak Year (Approximately 1 in 10 Drought Year) Water Use
Demand for the Authority’s Customers 2015-2035 in MGD

2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 2024 | 2025
78.40 79.62 | 80.85 | 82.10 | 83.38 | 84.67 | 85.98 | 87.31 | 88.67 | 90.04 | 91.44
2026 2027 | 2028 | 2029 | 2030 | 2031 2032 | 2033 2034 | 2035
92.85 94.29 | 95.75 | 97.24 | 98.75 | 100.28 | 101.83 | 103.41 | 105.01 | 106.64

As demonstrated in this comparison, although different methodologies were used, there is little difference
between these two projections; less than 3.0 MGD difference in 2035 (109.56 versus 106.64 MGD).
Since there is an existing MWSC provision that prescribes how the Authority is to develop 20-year water
demand projections, and because these projections are so similar, it is recommended that the Authority
use the water use demand projections submitted to the Authority by the Customers in 2014 for this
IRWSMP update.

Table 2.11 Aggregate 2015-35 Water Use Demand Projections Submitted to the Authority by its
Customers in 2014 in MGD

2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 | 2024 | 2025
74.80 76.20 | 77.67 | 79.23 | 80.82 | 82.46 | 84.07 | 85.74 |87.43 |89.17 | 90.95
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2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

92.70

94.50

96.30

98.11

99.99

101.92

103.93

105.93

107.72

109.56

As the Authority undertakes future updates to the IRWSMP the difference between the aggregate demand
projections submitted by the Customers should be compared to future peak year demands calculated by
developing and applying a ‘most likely’ annual growth rate as described in Section 2.1 to the projected
peak year starting point as described in Section 2.2 above. As data sets and analyses continue to improve,
there should be additional convergence on long-term projections. It should always be kept in mind that
these are planning level projections, which inherently are subject to substantial change over time.

24

Recommendations

Base the projections for the 2015-2035 planning period on the projections submitted to the Authority
by the Customers in 2014 as required by the MWSC. These projections reflect a 1.93 percent annual
increase in demand and result in a 34.76 MGD increase in demand by 2035

For future IRWSMP updates, the Authority should utilize the peak year demand projection
methodology described in Chapter 2. Specifically, multiple approaches should be utilized to
determine a range of projected annual growth rates; at a minimum the seven approaches included in
this IRWSMP should be updated and incorporated into future calculations. The method to estimate a
peak year starting point described in Section 2.2 should be utilized to determine the estimated peak
year starting point.

Continue to monitor various annual growth estimates to better bracket future demands in subsequent
five-year IRWSMP updates.

To reduce uncertainty in the calculation of the starting point in future updates to the IRWSMP the
Authority should continue to track the quantity of finished water leaving Authority Customer
production facilities. This will facilitate tracking and reporting of the historically produced finished
water leaving the water production facilities, which is a critical component to future updates.
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3.0 Existing Water Supply Capacity

A critical component of regional water supply planning is a thorough inventory of existing source water
facilities to determine the available permitted finished water supply capacity. This capacity is compared
to existing and projected regional water supply needs to identify surpluses and deficits, and later in this
report these comparisons are used to identify options for dealing with surpluses and deficits. Included in
this Chapter are brief descriptions of existing water production facilities owned by the Authority, its
Customers and Partners. Facilities that : ;s
have already received a Water Use Permit
(WUP), but are not yet constructed are
also discussed, as well as the quantities
associated with the planned capacity
improvements at the PRF scheduled for
spring 2015. Tables are provided
summarizing existing permitted average
daily and peak month quantities, and
associated available finished water
capacity for  Authority = Customers
and Partners.

The annual average daily and peak month
quantities associated with the PRF are
critical to meeting water supply demands
of Authority Customers (except Manatee
County), but because the PRF quantities are included in the individual Customers finished water
capacities as water supplied from the Authority, a separate table is not included herein for the PRF.
However, the description of existing source water facilities starts with the PRF as its average annual and
peak month quantities are a major share of the overall finished water capacity of the region.

Figure 3.1 includes the location of the Authority’s, and the Authority’s Customers and Partners water
supply sources discussed in this section. Other major public water supply sources in the region are listed
in Section 3.10.

3.1 Peace River Manasota Regional Water Supply Authority

The Authority is a regional supplier of water serving Charlotte, DeSoto, Sarasota and Manatee Counties,
and the City of North Port. The Authority’s water supply source is the PRF in DeSoto County. The
Authority also has access to supplies reserved for regional use at Sarasota County’s Carlton Water
Treatment Plant (WTP); Punta Gorda’s Shell Creek WTP and excess supply from the EWD through the
OFWUP. The Authority partners with Punta Gorda and the EWD to exchange supply in times of need.

The Authority operates under two WUPs: 20010240.008 (PRF) and 20012926.022 (OFWUP). The WUP
for the PRF authorizes the Authority to supply up to 32.855 and 38.300 MGD on an average annual and
peak month basis. This permit was issued November 22, 2011 and has an expiration date of October 1,
2037. The Authority is currently preparing an application to increase the permitted average annual and
peak month quantities at the PRF to 34.855 and 41.300 MGD, in conjunction with improvements at the
PREF that are anticipated to be completed in the spring of 2015. This additional capacity is expected to be
available to the regional system in 2016.
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The OFWUP was issued September 10, 2013 and has an expiration date of September 10, 2033. The
OFWUP authorizes the average annual and peak month use of 7.251 and 11.600 MGD, respectively, on a
short-term basis by the Authority for operational flexibility when the primary surface water source at the
PRF is temporarily unavailable in part or whole. These OFWUP sources include those listed below:

e 5.0 MGD of annual average and peak month from Sarasota County’s Carlton RO Wellfield
2.2 and 6.0 MGD annual average and peak month from Punta Gorda’s Shell Creek Reservoir;

e 2.0 MGD of annual average and peak month from the EWD that are excess water that may be
available within the EWD existing WUP; and,

e An additional 0.051 and 0.600 MGD of annual average and peak month is anticipated from Project
Prairie Well in DeSoto County in 2015.

Figure 3.1: General Locations of Authority, Customer and Partner Water Supply Sources

3.1.1 Peace River Facility

Located in southwest DeSoto County approximately 19 miles upstream from the mouth of the Peace
River in Charlotte Harbor is the PRF. Upstream of the PRF is approximately 1,700 square miles of Peace
River Basin contributing watershed. The PRF includes a water diversion (pumping) structure on a side-
channel in the river, two off-stream reservoirs, two aquifer storage and recovery (ASR) wellfields, and a
conventional surface WTP. The Authority is allowed to divert surface water from the Peace River as
described below. The withdrawal schedule (described below) is formulated after SWFWMD’s adopted
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minimum flows and levels (MFL) for the lower Peace River, although the withdrawal schedule allows
harvest of considerably less water than the MFL suggests is available.

e No diversion from the Peace River may occur when the combined average daily flow as measured at
the Arcadia Station, Joshua Creek at Nocatee, and Horse Creek near Arcadia for the previous day was
less than 130 cubic feet per second (cfs);

e The amount of diversion on the Peace River at the river intake to the reservoir (SWFWMD
Withdrawal Number 14) shall not exceed the following percentages of the combined average daily
flow rate of the river as read at the Arcadia Station, Joshua Creek at Nocatee, and Horse Creek near
Arcadia for the previous day: (1) Block 1 (January through December 31) — 16 percent of the
combined average daily flow; (2) Block 2 (October 28 through April 19) — 28 percent of the
combined average daily flow when the sum of the flow equals or exceeds 625 cfs; or Block 3 (June
26 through October 27) — 28 percent of the combined average daily flow when the sum of flow equals
or exceeds 625 cfs.

e In no case shall the diversion amount exceed the difference between the combined previous day
measurements at the Arcadia Station, Joshua Creek at Nocatee, and Horse Creek near Arcadia, and
130 cfs.

The quantities withdrawn by the Authority from the Peace River are limited by the diversion schedule
referenced above, existing storage capacity and the maximum day withdrawal quantity of 120 MGD.

In 2009, the Authority completed a
major facility expansion that
included construction of one of
Florida’s largest off-stream
reservoirs, with a storage capacity
of 6.0 billion gallons (Reservoir 2).
Combined with the Authority’s
existing 85 acre off-stream
reservoir (Reservoir 1), the total
raw water storage capacity at the
PRF is 6.52 billion gallons.

Additional storage at the PRF is
provided through 21 ASR wells
that have the capacity to store
approximately 6.3 billion gallons.
The primary storage zone for the
ASR wells is the Suwanee
Limestone formation in the Upper
Floridan Aquifer (UFA) at an average depth of 600 to 900 feet below land surface. Water stored in these
wells is fully treated to meet drinking water standards prior to injection. Recharge to the ASR system is
limited to those times when both excess raw water and treatment capacity are available. The maximum
treatment capacity available for ASR recharge is the difference between customer demand and the 48
MGD of treatment capacity at the PRF. For example, if customer demand were 32 MGD, the remaining
16 MGD of treatment capacity could potentially be used to treat water for recharge to the ASR system.
Recovery from the ASR system is limited by the WUP to 14.2 MGD average day and 16.5 MGD peak
month.
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The PRF employs a conventional surface water treatment process involving coagulation (using alum),
sedimentation, disinfection and filtration. The water treatment capacity of the plant was increased from
24 to 48 MGD as part of the major expansion completed in 2009. Capacity is again being expanded from
48 to 51 MGD in conjunction with improvements scheduled for completion in spring of 2015. This
increase capacity is anticipated to be available to the region in 2016. Finished water from this process is
conveyed to the finished water storage tanks on site, and from there pumped to the Authority’s
Customers, or to the Authority’s ASR wells. In times of low river flow and low raw water storage, water
is recovered from the ASR wells and discharged to the Authority’s reservoir system. Water recovered
from ASR is fully retreated to remove arsenic that is picked up from the aquifer matrix while in storage.

The Authority attempts to maximize the quantity and quality of water in raw-water storage at all times. In
general, most of the raw water stored is harvested during the summer wet-season when total dissolved
solids (TDS) concentrations in the river water are low (150 to 300 mg/L).

3.2 Charlotte County

Charlotte County has two separate water service areas: the area north and west of the Peace River is
served by water from the Authority’s PRF, while the service area known as Burnt Store, located in the
southwestern portion of the county and currently isolated from the remainder of the county and the
Authority’s regional system, is served by a county-owned and operated Burnt Store reverse osmosis (RO)
facility. Recently, Charlotte County also obtained a WUP from the South Florida Water Management
District (SFWMD) for the Babcock Ranch Wellfield in eastern Charlotte County for a “secondary source”
of water “for use in the event that the primary water supply for the utility is interrupted or reduced due to
an emergency or other unforeseen event”. There are no current production or transmission facilities at
Babcock Ranch. Facilities at the Babcock Ranch are not planned to be developed within the 20 year
planning horizon that would enable use of the permitted supply there. Considering this, Babcock Ranch
quantities are not included in available supply to the county.

The total permitted and contracted annual average and peak month quantities available to the county from
all sources are 19.272 and 22.875 MGD. When treatment losses are accounted for these quantities yield
18.542 and 21.928 MGD of average annual and peak month finished water capacity, respectively (see
Table 3.1).

3.2.1 Water Supplied by the PRMRWSA

Charlotte County’s contractual annual average and peak month public supply from the Authority is
16.100 and 18.757 MGD. The county is authorized to use this water via WUP 20010240.008 (PRF),
WUP 20012926.022 (OFWUP) and WUP 20007104.004 (Charlotte County Wholesale Permit). There is
no significant loss associated with delivery of Authority water to the county so the contracted quantities
are the same as the finished water capacity for purposes of this report.

Finished water is provided by the Authority to the county at three delivery points in the county service
area at a minimum delivery pressure of 65 pounds per square inch (psi) at average day demand
conditions. Service to the county is through the following regional transmission mains:

e 36-inch diameter North Regional Transmission Main (RTM)
e 24-inch diameter Kings Highway RTM
e 24-inch diameter Phase 1A Interconnect Pump Station on U.S. 17

3.2.2 Burnt Store Wellfield

The Burnt Store Wellfield is owned and operated by Charlotte County and is not currently interconnected
with other public supply systems. The Burnt Store Wellfield is comprised of six brackish ground water
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wells located at the Burnt Store WTF and along Burnt Store Road in southern Charlotte County. The
water source is brackish water from the Intermediate Aquifer System (IAS) and the UFA. Four additional
production wells are planned in the future.

The Burnt Store Wellfield is permitted for annual average and peak month daily withdrawals of 3.172 and
4.118 MGD (WUP 20003522.0012). The permit was issued on September 25, 2013 and expires on
September 25, 2033. The ground water is treated through a RO system and disinfected before delivery
using chlorine. Raw ground water TDS concentrations at this facility range from 500 to 1000 mg/L.
Charlotte County’s 2008 County-Wide Water Supply Master Plan listed, average treatment losses
associated with the RO process at Burnt Store at 23 percent, which yields 2.442 and 3.171 MGD of
finished water to meet demands on an average annual and peak month basis.

3.2.3 Babcock Ranch Wellfield

In 2011, Charlotte County was issued WUP No. 08-00129-W (Charlotte County Babcock Ranch Water)
by the SFWMD. The permit authorizes an annual allocation of 372 million gallons (approximately 1.0
MGD) and a maximum monthly allocation of 93 million gallons (approximately 3.0 MGD) through
December 19, 2031. No water production or treatment facilities exist or are contemplated within the 20
year planning horizon in conjunction with this WUP and as such this source is not factored into the
current available supply assessment.

Table 3.1 Supply Capacity Available to Charlotte County (MGD)
Supply 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 2035
Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. Peak
PRMRWSA | 16.100 | 18.757 | 16.100 | 18.757 | 16.100 | 18.757 | 16.100 | 18.757 | 16.100 18.757

Burnt Store
Wellfield

Totals 18.542 | 21.928 | 18.542 | 21.928 | 18.542 | 21.928 | 18.542 | 21.928 | 18.542 21.928

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future.

3.3 DeSoto County

DeSoto County’s water service area is currently divided and served by two separate sources. The largest
of these is served through the county’s interconnections to the Authority’s regional supply system, and
the other is a self-served system exclusively supplying the DCI and the Florida Civil Commitment Center
from a ground water RO facility. The total permitted/contracted annual average and peak month
quantities available to the county are 1.497 and 1.887 MGD. Adjusted for treatment losses, the average
annual and peak month finished water quantities available to the county total 1.374 and 1.722 MGD,
respectively (see table 3.2).

3.3.1 Water Supplied from the PRMRWSA

2.442 | 3.171 | 2.442 | 3.171 | 2.442 | 3.171 | 2.442 | 3.171 | 2.442 3.171

By agreement, DeSoto County is an exclusive customer of the Authority and has committed to purchasing
water from the Authority to meet its future water demands in unincorporated DeSoto County. The county
is currently allocated up to 0.675 and 0.786 MGD from the Authority for annual average and peak month
needs. However, because DeSoto County is an exclusive customer, the Authority is required to meet
whatever water demand DeSoto County has, irrespective of the allocations listed above. The county is
authorized to use this water via WUP 20010240.008 (PRF) and WUP 20012926.022 (OFWUP). There is
no significant loss associated with delivery of Authority water to the county so the contracted quantities
are the same as the finished water capacity for purposes of this report.
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Finished water is delivered to the county at three points of connection in the county service area at a
minimum delivery pressure of 65 psi at average day demand conditions. Service to the county is provided
through the following regional transmission mains:

e 36-inch diameter South RTM
e 24-inch diameter Kings Highway RTM
e 20-inch diameter DeSoto RTM

3.3.2 DCI Wellfield

The DCI Wellfield is located east of US 17 on SR 70 at the DCI facility. This water supply is comprised
of four brackish wells and an RO water treatment facility serving the potable water needs of the
correctional facility. These production facilities are not currently connected with the remainder of the
DeSoto County system or the Authority’s regional system.

The DCI RO Wellfield operates under WUP 20006841.010, issued by the SWFWMD on November 18,
2008 with an expiration date of November 18, 2014. This permit allows annual average and peak month
daily withdrawals of 0.822 and 1.101 MGD, respectively. Brackish ground water is treated at the DCI
facility through an RO process with a finished water capacity of 0.750 MGD. Chloramines are used for
disinfection. The TDS concentrations of the raw ground water range from about 400 to 1000 mg/L.
Considering losses through the RO process of approximately 15 percent the average daily and peak month
finished water quantities are 0.699 and 0.936 MGD, respectively.

Table 3.2 Supply Capacity Available to DeSoto County (MGD)
Supply 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 | 2035
Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak
PRMRWSA 0.675 | 0.786 | 0.675 | 0.786 | 0.675 | 0.786 | 0.675 | 0.786 | 0.675 0.786
DCI Wellfield | 0.699 | 0.936 | 0.699 | 0.936 | 0.699 | 0.936 | 0.699 | 0.936 | 0.699 0.936
Totals 1.374 | 1.722 1.374 | 1.722 1.374 1.722 1.374 1.722 1.374 1.722

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future.

3.4 Manatee County

Manatee County supplies water to unincorporated areas in the county and also provides bulk water
service to the Cities of Bradenton and Palmetto, the Town of Long Boat Key and Sarasota County. The
county’s current sources include the Lake Manatee Facility, comprised of the Lake Manatee Reservoir
and an ASR system, the East County Wellfield and the IMC-Manatee Wellfields. A future RO wellfield,
Buffalo Creek, has been proposed for development by 2024 (although the ultimate timing of development
is dependent on water demand requirements and other considerations), and quantities for that wellfield are
included in the county’s existing consolidated WUP 20013343.000, that was issued by the SWFWMD on
September 25, 2012, and expires September 25, 2032. The IMC-Manatee Wellfield is authorized under a
separate permit, WUP 20007345.005 that was issued December 18, 2007 and expires December 17, 2017.

The total permitted annual average and peak month quantities associated with these four sources are
56.796 and 72.334 MGD. Historically, treatment losses from water produced at these facilities is less
than five percent. For example, for water year 2012 Manatee County reported 1.772 MGD of losses
associated with 38.371 MGD of total water produced in its Annual Water Use Report to the SWFMWD.
For purposes of this planning effort these treatment losses are considered minimal, and finished water
capacity is equal to permitted capacity. However, a treatment loss of 25 percent is included for the
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planned Buffalo Creek RO Wellfield. Supply capacity available to Manatee County during the 20-year
planning period is shown in Table 3.3.

Manatee County does not currently receive water from the Authority but has indicated a need of up to 5
MGD in regional supply by 2034.

3.4.1 Lake Manatee Facility

The Manatee River watershed is primarily located within Manatee County and encompasses
approximately 330 square miles. The river originates in northeast Manatee County and flows 45 miles to
its mouth at the south end of Tampa Bay. Lake Manatee was formed by construction of a 5,000 foot
earthen impoundment on the river, impounding about six miles of the river’s middle reach resulting in a
5.9 billion gallon in-stream reservoir. The reservoir is supplied by water from surface runoff, shallow
ground water inflow and there is deep ground water input associated with runoff and seepage from
irrigation of agricultural sites within the watershed.

Raw water from the reservoir is treated at the Lake Manatee WTP, which is a conventional surface water

treatment facility using alum. The permitted maximum day treatment capacity of the WTP is 84 MGD.

The surface water units are designed to treat up to 54 MGD with conventional treatment. An additional
30 MGD of treatment is
associated with the East County
and IMC-Manatee Wellfields,
which use degasification, lime
softening, settling and dual
media filtration. The treated
supply from both facilities is
disinfected ~ with  chlorine
followed by residual
disinfection with chloramines.
The average daily and peak
month permitted WUP
quantities for the Lake Manatee
Facility are 34.900 and 46.068
MGD.

The ASR wells located at the

WTP are used to inject treated

drinking water into the UFA for

storage during periods of low
demand and high surface water flow. Currently, there are six ASR wells at the plant with a combined
production capacity of 10 MGD. The ASR wellfield is permitted to maintain up to three billion gallons in
storage. This storage is allocated with 1.8 billion gallons for operational purposes and 1.2 billion gallons
reserved for extended operation (prolonged drought or maintenance) or emergency use.

3.4.2 East Manatee County Wellfield

The East County Wellfield is located on an approximately 23,000 acre watershed conservation area
owned by Manatee County in the eastern part of the county. It is comprised of seven production wells
with combined permitted annual average and peak month quantities of 15.986 and 20.356 MGD. The
production wells are completed in the UFA with TDS concentrations generally less than 500 mg/L.
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3.4.3 IMC-Manatee Wellfield

The IMC-Manatee Wellfield is located on a 994 acre tract owned by Manatee County 24 miles east of the
City of Bradenton. The IMC-Manatee Wellfield is comprised of three production wells with both annual
average and peak month permitted quantities of 1.960 MGD. The production wells are completed in the
UFA with TDS concentrations generally less than 500 mg/L.

3.4.4 Buffalo Creek Wellfield

Manatee County is planning to develop the Buffalo Creek RO Wellfield and associated WTP by 2024 (the
ultimate timing for development will depend on water demand requirements and other considerations).
The Buffalo Creek Wellfield is located in north-central Manatee County. This planned conjunctive use
facility includes five wells to be completed into the UFA and eight wells completed in the IAS. Both the
average day and peak month authorized permitted quantities are 3.950 MGD. Treatment losses are
expected to be approximately 25 percent yielding a finished water capacity of 3.0 MGD.

Table 3.3: Supply Capacity Available to Manatee County (MGD)
Supply | 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 | 2035

Avg. Peak | Avg. Peak | Avg. Peak | Avg. Peak | Avg. Peak

Lake
Manatee | 34.900 | 46.068 | 34.900 | 46.068 | 34.900 | 46.068 | 34.900 | 46.068 | 34.900 | 46.068
Facility
East
County 15.986 | 20.356 | 15.986 | 20.356 | 15.986 | 20.356 | 15.986 | 20.356 | 15.986 | 20.356
Wellfield

IMC-
Manatee 1.960 1.960 1.960 1.960 1.960 1.960 1.960 1.960 1.960 1.960
Wellfield

Buffalo
Creek 3.000 3.000 3.000 3.000 3.000 3.000

Wellfield

Water
To
Sarasota
County

Totals | 46.846 | 62.384 | 47.846 | 63.384 | 55.846 | 71.384 | 55.846 | 71.384 | 55.846 | 71.384

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future. The water contracted to Sarasota County is shown as a
deduction in Manatee County’s finished water supply capacity. Calendar year 2024 will be the last full year of
commitment under the existing contract and for purposes of this plan, starting in 2025 the finished water capacity
associated with this contract reverts back to Manatee County.

(6.000) | (6.000) | (5.000) | (5.000)

3.5 Sarasota County

Sarasota County supplies potable water service to the unincorporated areas of the county. The county
supply sources include water from the Authority, supply from three brackish ground water facilities in
Sarasota County and contract supply from Manatee County. The current total permitted/contracted
annual average and peak month quantities associated with these five sources are 32.962 and 37.906 MGD.
These will decline to 28.797 and 34.046 in 2025 as the contract governing the sale of water from Manatee
to Sarasota County expires. There are no significant losses associated with the water Sarasota receives
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from the Authority and Manatee County, and from water derived from the University Parkway Wellfield,
so for purposes of this plan no adjustments are made for treatment losses associated with these three
supplies. Treatment losses of 20 and 25 percent are utilized for the Carlton and Venice Garden
Wellfields, respectively. Adjusting for these treatment losses, the total average daily and peak month
finished water capacities currently available to Sarasota County are 30.393 and 34.863 MGD,
respectively. These are anticipated to decline to 25.728 and 30.401 in 2025 (see Table 3.4).

3.5.1 Water Supplied by the PRMRWSA

Sarasota County’s contractual annual average and peak month public supply from the Authority is 13.225
and 15.407 MGD. These quantities are expected to increase to 15.060 and 17.545 MGD in 2016, as a
result of planned capacity improvements in the spring of 2015 at the PRF. The county is authorized to
use this water via WUP 20010240.008 (PRF) and WUP 20012926.022 (OFWUP). There is no significant
loss associated with delivery of Authority water to the county so the contracted quantities are the same as
the finished water capacity for purposes of this report.

Finished water is provided by the Authority to the county at the Carlton WTF and at the 681 Connection
(immediately west of the county landfill on Knights Trail Road) at minimum delivery pressures of 20 psi
and 65 psi respectively at average day flow conditions. Service to the county is through the following
RTMs:

e 42-inch diameter North RTM
e 48-inch diameter Phase 3A Interconnect

3.5.2 Water Supplied by Manatee County

Since 1973, Sarasota County has had a wholesale water service agreement with Manatee County for
purchase of water. The latest version of this agreement was entered into by the counties on October 21,
2003, which remains in effect until March 31, 2025, and makes available to Sarasota County a maximum
daily reserve capacity of 8.000 MGD through March of 2015, 6.000 MGD through March of 2020, 5.000
MGD through March of 2025 and no quantity thereafter. The existing agreement identifies three water
delivery locations, and a minimum static delivery pressure of 50 psi. There is a negligible loss associated
with delivery of this water to the county so the contracted quantities are the same as the finished water
capacity for purposes of this report.

3.5.3 University Parkway Wellfield

The University Parkway Wellfield is owned by Sarasota County and located in the northern portion of the
county. The wellfield supplies brackish ground water for blending with potable water purchased from
Manatee County. The University Parkway Wellfield consists of seven production wells which are
completed in the UFA. WUP 20008836.013 allows an annual average withdrawal of 2.0 MGD with a
peak month of 2.4 MGD. Raw water quality from the production wells contains TDS concentrations
ranging from approximately 1,000 to 1,500 mg/L. The raw water is treated at the University Parkway
WTP located at the site of Manatee County Interconnect #1 and Pump Station #1.

Water treatment here consists of degasification and disinfection with chlorine and chloramines. The
county then blends the treated water from the University Parkway WTP with potable water purchased
from Manatee County at a blending ratio of about 1:5 (1 part University Parkway Wellfield to 5 parts
Manatee County supplied water) in order to achieve compliance with drinking water standards. Due to
this blending, current treatment losses are negligible. Current county projections indicate that 2.0 MGD is
expected to continue to be available from the University Parkway Wellfield after 2025 when the Manatee
County contract expires. This will require installation of either an additional blending source such as
extension of the regional pipeline to provide blend water to University Parkway Wellfield, or a treatment
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system such as RO to reduce mineralization. For purposes of this report, treatment losses after March
2025 are assumed to be 25 percent, representing anticipated losses from a RO system.

3.5.4 Carlton Wellfield

The Carlton Wellfield and WTP are
located in east central Sarasota County on
the eastern side of the Myakka River on
the 24,000 acre T. Mabry Carlton Ir.
Reserve. The Carlton Wellfield consists
of 16 production wells that withdraw
water from the IAS and UFA. Raw water
quality from the production wells shows
TDS  concentrations ranging from
approximately 1,000 to 2,300 mg/L. The
Carlton WTP currently uses electro-
dialysis reversal (EDR) technology to treat
brackish ground water pumped from the
Carlton Wellfield. The treated water is
disinfected using chlorine and
chloramines, and then blended with
potable water purchased from the Authority prior to distribution to county customers.

The county has completed a preliminary design for upgrading the WTP with a new EDR system. It is
anticipated that the county will perform the WTP upgrade incrementally over the next 15 years. WUP
20008836.013 authorizes average daily and peak month permitted quantities for the Carlton Wellfield for
Sarasota County of 7.303 and 9.625 MGD. However, Sarasota County’s 2012 Water Supply Master Plan
indicates that treatment losses of 20 percent are expected with the EDR process, and therefore finished
water is estimated to be 5.842 and 7.700 MGD. As stated previously, the OFWUP (20012926.002)
authorizes an additional 5.000 MGD of ground water from the Carlton Wellfield on a short-term basis
(yielding 4 MGD of finished water), when the primary surface water source of the Authority is
temporarily unavailable in part or whole. Because these are temporary quantities they are not included in
Table 3.4.

3.5.5 Venice Gardens Wellfield

The Venice Gardens Wellfield is located in the southwestern region of Sarasota County and is comprised
of ten permitted wells that utilize brackish water from the IAS and UFA. The current permitted average
annual and peak month quantities are 4.434 and 4.474 MGD, respectively. Raw water quality from the
production wells contains TDS concentrations ranging from approximately 2,000 to 5,000 mg/L.

The wellfield and WTP were inactive for a six-year period prior to the end of 2002. Due to increased
county potable water demands, in January 2003 the county reactivated the RO skid located in Building 1
at the Venice Gardens WTF. The RO skid in Building 1 has an efficiency of approximately 50 percent
and the capacity to produce 0.75 MGD. Building 2, with five RO trains, was upgraded and brought
online in February 2009, which resulted in an additional finished water capacity of 2.0 MGD with a 75
percent recovery. Therefore, the total finished water capacity of the Venice Gardens Wellfield is
currently 2.75 MGD. The existing RO membranes allow some raw water to be bypass blended into the
RO product water while still meeting the secondary water quality standard of 500 mg/L of TDS.
Currently, raw water is blended with RO product water at a ratio of approximately 1:5. Overall treatment
losses are about 25 percent. The blended product stream is then disinfected with chloramine prior to
distribution to county customers.
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Table 3.4: Supply Capacity Available to Sarasota County (MGD)
Supply 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 2035
Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. Peak
PRMRWSA 13.225 | 15.407 | 15.060 | 17.545 | 15.060 | 17.545 | 15.060 | 17.545 | 15.060 | 17.545

Water From
Manatee 6.000 6.000 5.000 5.000
County

University
Parkway 2.000 | 2.400 | 2.000 | 2.400 | 1.500 | 1.800 | 1.500 | 1.800 | 1.500 1.800
Wellfield

Caliom 5842 | 7.700 | 5.842 | 7.700 | 5.842 | 7.700 | 5.842 | 7.700 | 5842 | 7.700
Wellfield
Venice
Gardens 3326 | 3.356 | 3.326 | 3.356 | 3.326 | 3.356 | 3.326 | 3.356 | 3.326 | 3.356
Wellfield
Totals 30.393 | 34.863 | 31.228 | 36.001 | 25.728 | 30.401 | 25.728 | 30.401 | 25.728 | 30.401

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future. The water contracted from Manatee County is shown as an
addition to Sarasota County’s finished water supply capacity until the 2025 contract expiration.

3.6 City of North Port

The City of North Port supplies water to areas within the original incorporated city limits and the more
recent annexed areas, which includes Thomas Ranch (West Villages) in the southwestern corner and
Kelse Ranch in the northeast corner of the city. In addition, North Port supplies water to approximately
3,000 properties outside the city limits. North Port utilizes two existing water sources and has a permit
for a third water source. The existing water sources include water supplied by the Authority and water
the city produces at the Myakkahatchee Creek Facilities. The Myakkahatchee Creek Facilities include a
surface WTP that has served the city for many years, and a new ground water wellfield and RO facility.
The third source is proposed to be a new brackish wellfield and RO facility in West Villages and is
projected to be online by 2024 (although the ultimate timing of having this wellfield online is dependent
on water demand requirements and other considerations).

The current total permitted/contracted annual average and peak month quantities associated with these
three sources are 9.800 and 11.846 MGD, respectively, with 2.700 MGD of each of these quantities
associated with the already permitted West Villages Wellfield. The West Villages wells were built and
dedicated to the city without pumps, motors or pipelines, and will remain inactive until the West Villages
RO WTP is completed. There is no treatment loss associated with the water North Port receives from the
Authority. The city has indicated in their 2014 annual demand projections submittal to the Authority that
the average daily and peak month finished water capacities at the Myakkahatchee Creek Facility,
including both the surface water and RO facility are 3.300 and 3.96 MGD, respectively. Treatment losses
of 25 percent are expected for the West Village RO Wellfield. Adjusting for these treatment losses, the
total average daily and peak month finished water capacities currently available to North Port are
currently 6.000 and 7.106 MGD, respectively. These are anticipated to increase to 6.165 and 7.298
MGD, respectively, in 2016 in conjunction with the planned increase in treatment capacity at the PRF
scheduled for the spring of 2015, and further increase to 8.190 and 9.323 MGD in 2024 (although this
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date is subject to change based on demand requirements and other considerations), upon completion of
the West Village RO and Wellfield facilities (see Table 3.5).

3.6.1 Water Supplied by the PRMRWSA

The City of North Port’s contractual annual average and peak month public supply from the Authority is
currently 2.700 and 3.146 MGD, but is planned to increase to 2.865 and 3.338 MGD in 2016. The city is
authorized to use this water via WUP 20010240.008 (PRF) and WUP 20012926.022 (OFWUP). There is
no loss associated with delivery of Authority water to the city so the contracted quantities are the same as
the finished water capacity for purposes of this report.

Finished water is provided by the Authority to the city at two delivery locations within the city at a
minimum pressure of 65 psi at average day demand conditions. Service to the city is through the
following RTMs:

e 42-inch diameter Phase 2 Interconnect
e 36-inch diameter South RTM

3.6.2 Myakkahatchee Creek

North Port withdrawals of surface water from Myaakkahatchee Creek, brackish ground water from the
IAS to supply the existing RO facilities and future brackish withdrawals to supply the West Villages RO
facilities are regulated under WUP 20002923.013. The Myakkahatchee Creek WTP, which is located in
the southwest corner of the city, can withdraw up to 4.400 MGD from Myakkahatchee Creek with a peak
month quantity of 6.000 MGD. Withdrawals from the creek are based on flows, and if the creek flow is
less than 10 cfs, withdrawals are limited to 2.080 MGD. Water quality (TDS and sulfates increase) in
Myakkahatchee Creek degrades during periods of low rainfall, which can further reduce withdrawals.
The WUP also allows the city to withdraw water from the Cocoplum Waterway on a rotational basis
while complying with the annual average quantity and peak month quantities of 4.400 and 6.000 MGD.
The water quality of the Cocoplum waterway is of lower quality than Myakkahatchee Creek; however,
there are no withdrawal limitations for the waterway based on flow rates.

In 2013, the city developed the Myakkahatchee Creek RO Wellfield that produces brackish ground water
from six production wells completed in the IAS with a total depth of 320 feet. The wells are located at
the Myakkahatchee Creek WTP site and are permitted to withdraw up to 2.000 MGD on an annual
average and peak month basis. The RO treatment component of the WTP has a 75 percent treatment
efficiency, which yields 1.500 MGD of finished water prior to blending and storage.

Surface water treatment at the Myakkahatchee WTP includes coagulation, flocculation, gravity
sedimentation, sand filtration and disinfection (chloramines). Finished water from the surface WTP is
blended with RO treated ground water from the Myakkahatchee RO Wellfield, and transferred to ground
storage tanks prior to being pumped to the distribution system. The city has indicated that the combined
average annual and peak month capacities from these two treatment processes are 3.300 and 3.960 MGD,
respectively, which is considered the finished water capacity until additional treatment capacity is added.

3.6.3 West Village RO Wellfield

Another proposed ground water RO source already authorized in the city’s WUP, but not yet in service, is
located at the West Villages development and is permitted to withdraw up to 2.7 MGD on an annual
average and peak month basis. According to the city’s December, 2013 submittal to the Authority
regarding projected demands, the West Villages Wellfield has yet to be fully constructed and is not
projected to begin to supply water until approximately 2024 (although the ultimate timing of development
is dependent on water demand requirements and other considerations). For purposes of this report it is
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assumed that there will be treatment losses of 25 percent associated with the West Village RO Wellfield;
therefore, the average daily and peak month capacity are both 2.025 MGD.

Table 3.5: Supply Capacity Available to North Port (MGD)
Supply 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 2035
Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. Peak
PRMRWSA 2.700 | 3.146 | 2.865 | 3.338 | 2.865 | 3.338 | 2.865 | 3.338 | 2.865 3.338

Myakkahatchee | 5 30 | 3 960 | 3300 | 3.960 | 3.300 | 3.960 | 3.300 | 3.960 | 3.300 | 3.960
Creek Facility
West Village RO
Wellfiold 2.025 | 2.025 | 2.025 | 2.025 | 2.025 | 2.025
Totals 6.000 | 7.106 | 6.165 | 7.298 | 8.190 | 9.323 | 8.190 | 9.323 | 8.190 | 9.323

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future.

3.7 City of Punta Gorda

Punta Gorda water supply is produced at the Shell Creek Water Treatment Plant on Washington Loop
Road. The permitted treatment capacity of the facility is 10 MGD. Water is supplied to the treatment
facilities from the Shell Creek reservoir, which covers about 800 acres and has a capacity of 765 million
gallons. The reservoir is formed from impoundment of Shell and Prairie Creeks by the Hendrickson
Dam. The Shell Creek system often experiences high dry-season TDS levels associated with irrigation
water runoff upstream and the city has received a temporary variance (up to 1000 mg/L. TDS) through
May 2016 from the Florida Department of Environmental Protection (FDEP) for this secondary drinking
water parameter. The city also has an ASR system at the Shell Creek Facility. The ASR wells are used to
store excess treated water when it’s available. That stored water is recovered as needed, to augment the
raw water supply from the reservoir. Recharge rates for the individual ASR wells are on the order of 1.4
MGD; however, the recovery rates are operationally limited to about 1 MGD for each well subsequently
limiting the supplemental water supply to 2 MGD. The 2 MGD recovery rate is limited in durations and
insufficient to meet the city’s extended needs.

The city’s access to water supply was bolstered in October 2012 when the City of Punta Gorda’s
distribution system was interconnected to the PRF through the 9-mile, 24-inch Phase 1A regional
interconnect. This interconnect has the capacity to deliver up to 6 MGD from the Authority to the city
and the flow can be reversed to allow the city to provide the Authority supply in times of need. In
addition, the city completed improvements to the Hendrickson Dam embankments and downstream creek
bed along with replacement of the spillway in 2010 to ensure continued reliable operation and safety of
the Shell Creek reservoir and associated water supply system.

The city operates under WUP 20000871.009, which was issued July 21, 2011 and has an expiration date
of July 31, 2027. This permit allows annual average and peak month withdrawals of 8.088 and 11.728
MGD, respectively. The city’s Shell Creek Reservoir is also an authorized source under the OFWUP
20012926.002. Authorized annual average and peak month withdrawal quantities for Shell Creek under
the OFWUP are 2.2 MGD and 6.0 MGD, respectively. Additional volumes of surface water from Shell
Creek are available under appropriate hydrologic conditions in accordance with special conditions of the
water use permits.

Raw water withdrawn from the Shell Creek Reservoir is treated at the Shell Creek WTP, located east of
Interstate-75 on Washington Loop Road. The city’s WTP is permitted by the FDEP for 10 MGD of
treatment capacity. The Shell Creek WTP is a conventional surface water treatment facility using alum.
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Chlorine and chloramines are used for disinfection. The original WTP was built in the late 1960s and has
been upgraded multiple times since its original construction date. Treatment losses are considered
negligible, which results in the finished water capacity equaling the permitted quantities of 8.088 and
11.728 MGD on an annual average and peak month basis, respectively (see Table 3.6)

Table 3.6: Supply Capacity Available to Punta Gorda (MGD)
Supply 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 2035
Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. Peak

Shell Creek

. 8.088 | 11.728 | 8.088 | 11.728 | 8.088 | 11.728 | 8.088 | 11.728 | 8.088 11.728
Reservoir

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future.

3.8 Englewood Water District

The EWD provides potable water service to southwestern Sarasota County and northwestern Charlotte
County from a number of wellfields supplying both lime softening and RO treatment facilities. The EWD
lime softening WTP has a finished treatment capacity of 2.5 MGD. TDS concentrations of the shallow
ground water supplying the lime softening facility generally range between 100 and 1,100 mg/L.
Treatment losses are minimal, therefore, finished water capacity of the lime softening WTP is assumed to
equal the permitted freshwater withdrawal quantity.

The RO WTP treats brackish ground water from two IAS wellfields. TDS concentrations in the raw
ground water generally range from approximately 4,000 to 11,000 mg/L. The RO WTP currently has a
finished water production capacity of 3.0 MGD using six membrane trains each capable of producing 0.5.
Treatment losses are estimated at about 30 percent from this system.

The EWD wellfields are permitted under WUP 20004866.010, which expires on December 18, 2019.
EWD’s WUP allows for raw water withdrawals of 5.36 MGD annual average and 6.59 MGD peak month
from four individual wellfields and one conjunctive use wellfield. Wellfields 1, 2, 3, and 5, withdraw
from the surficial aquifer and PZ1 of the IAS, and provide raw freshwater for a lime softening WTP.
Permitted average and peak day quantities from this collection of wellfields are 1.360 MGD and 2.190
MGD, respectively. RO Wellfield 4 and RO Wellfield 2, which is conjunctively located within the limits
of freshwater Wellfield 2, provide raw brackish ground water from PZ3 of the IAS for the RO WTP.
Combined withdrawals from RO Wellfields 2 and 4 are limited to 4.000 MGD annual average and 4.400
MGD peak month

Considering the WUP limits on ground water withdrawals serving the lime softening faccility and losses
through the RO treatment process of approximately 30 percent, the average annual and peak month
finished water quantities are shown in Table 3.7.

Table 3.7: Supply Capacity Available to the Englewood Water District (MGD)
Supply 2015 | 2015 | 2020 | 2020 | 2025 | 2025 | 2030 | 2030 | 2035 2035

Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. | Peak | Avg. Peak

Englewood
Wellfield

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands. Quantities shown in italics indicate that a permit renewal will
be needed to secure the existing supply in the future.

4.160 | 5.190 | 4.160 | 5.190 | 4.160 | 5.190 | 4.160 | 5.190 | 4.160 5.190
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Under the OFWUP, up to 2.0 MGD of finished water may be supplied by EWD to the region on an
annual average and peak month basis. The OFWUP quantities identified for EWD are not in addition to
those contained within EWD’s WUP (i.e., no additional withdrawals are authorized by the OFWUP).
Rather, the quantities authorized represent excess finished water capacity that is authorized to be provided
by EWD to the region as long as EWD’s permitted quantities are not exceeded. EWD supplies are
currently available through an interconnection between EWD and Charlotte County.

In 2013, EWD produced 2.344 MGD of finished water on average from an average annual withdrawal of
3.244 MGD, which would have allowed up to 1.816 MGD of finished water to be provided to the region
without exceeding the permitted annual avarge quantity authorized under the WUP.

3.9 Summary of Finished Water Capacity

Table 3.8 summarizes the total average annual and peak month finished water capacities of the
Authority’s Customers only through 2035. The annual average and peak month quantities associated with
the PRF represent a significant share of the region’s finished water capacity. However, because these
quantities are included in Charlotte, DeSoto and Sarasota County’s, and the City of North Port’s finished
water capacities, average daily and peak month quantities associated with the PRF are not separately
shown in this table to avoid double counting. Table 3.8 also includes the quantities associated with
Charlotte County’s Burnt Store and DeSoto County’s DCI Facilities. Finished water capacity of the
planned Buffalo Creek and West Village Wellfields that are scheduled to be operational in 2024, are also
included.

Table 3.8: Supply Capacity Available - Authority Customers (MGD)
Supply | 2015 | 2015 | 2020 | 2020 | 2025 | 2025 |2030 |2030 |2035 |2035
Avg. Peak Avg. Peak | Avg. Peak | Avg. Peak | Avg. Peak
Charlotte | 18.54 21.93 18.54 21.93 18.54 21.93 18.54 21.93 18.54 21.93
Desoto 1.37 1.72 1.37 1.72 1.37 1.72 1.37 1.72 1.37 1.72
Manatee | 46.85 62.38 47.85 63.38 55.85 71.38 55.85 71.38 55.85 71.38
Sarasota | 30.39 34.86 31.23 36.00 25.73 30.40 25.73 30.40 25.73 30.40
N. Port 6.00 7.11 6.16 7.30 8.19 9.32 8.19 9.32 8.19 9.32

Totals 103.15 | 128.00 | 105.15 | 130.33 | 109.68 | 134.75 | 109.68 | 134.75 | 109.68 | 134.75

Note: Sources shown are permitted quantities adjusted for treatment losses. These represent the net quantity of
supply available to meet current and future demands.

As illustrated in Table 3.8, the average annual daily finished water capacity available to the Authority
Customers is over 103 MGD and is projected to increase to nearly 110 MGD. The peak month finished
water capacity in the region associated with currently permitted facilities is 128 MGD and is projected to
increase to nearly 135 MGD.

The average annual finished water capacity shown in Table 3.8 is a critical element to this IRWSMP as
these capacities are compared to the projected water demands in Chapter 2 to estimate future water supply
surpluses and deficits (see Chapter 4). Eliminating the projected deficits identified in Chapter 4 is the
critical component of this IRWSMP and the focus of Chapters 5 and 6.

The average annual finished water capacity for the City of Punta Gorda and the EWD described above
will be further discussed in Chapter 7, which explores additional opportunities to share excess capacity.
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3.10 Other Major Public Supplies in the Region

Other major public water supplies in the region that currently have average daily permitted quantities
exceeding 0.5 MGD include: City of Arcadia (1.09 MGD); City of Bradenton (6.95 MGD); City of
Sarasota (12.00 MGD); City of Venice (6.86 MGD); Charlotte Harbor Water Association (0.71 MGD);
and, Gasparilla Island Water Association (1.54 MGD). There may be opportunities for the Authority, its
Customers and Partners to interconnect, or further interconnect, with these entities in the future.

3.11 Recommendations

Ensure that the permits scheduled for renewal between now and 2035 are renewed at existing or
larger quantities to secure the existing finished water capacity included in Table 3.8.

Complete treatment capacity expansion at the PRF planned for spring of 2015 and gain permit
approval so that this 2.00 and 3.00 MGD of average annual and peak month capacity can be added to
the regional system in 2016.

Consider opportunities to decrease treatment losses at existing facilities through improved treatment
efficiencies as existing infrastructure is replaced.

Pursue increased connectivity to make optimal use of existing and future production capacity.

Ensure that the already permitted Buffalo Creek and West Village Wellfields, or an equivalent
quantity (5.025 MGD) of average annual finished water capacity, are online by 2024 (although the
ultimate timing of developing these wellfields is dependent on water demand requirements and other
considerations).

Pursue regional and local opportunities to cost effectively increase permitted capacity at existing
production facilities to make optimal use of current infrastructure.
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4.0 Projected Water Surpluses and

Deficits

At the core of regional water supply planning is
determining the quantity and timing of projected
water supply deficits, and then identifying supply
options that will eliminate the deficits. Deficits are
identified in this report by comparing projected
water needs to existing finished water capacity on a
yearly basis for the duration of the water supply
planning period. It’s important to note that the
projected water “need” in this context is the
aggregation of projected water demands (customer
use) discussed in Chapter 2, and a six-percent
reserve capacity to be maintained in the system.
This reserve capacity concept was included in the
Authority’s 2006 IRWSMP and is considered a
water supply planning BMP. Unforeseen

circumstances can develop that requires additional capacity such as a drought of greater severity than has
occurred in the recent past, mechanical disruptions in existing water supply facilities, storm events such
as was experienced during Hurricane Charley where additional capacity is critical, and unanticipated

resource management issues.

4.1 Water Needs

Figure 4.1 illustrates the projected aggregate annual water need for the Authority’s Customers for 2015
through 2035, including a six percent reserve capacity (calculated as 6 percent of Authority Customers

projected  demand). These
projections reflect a peak annual
demand, approximating demand
during a 1 in 10 year drought to
ensure adequate supply under
variable weather conditions.

As illustrated in Figure 4.1,
projected peak year water need,
including six percent reserve
capacity, is anticipated to increase
from about 80 MGD in 2015 to
over 116 MGD in 2035. This
represents growth of just over 35
MGD. The data in Figure 4.1 does
not include demands in Charlotte
County’s Burnt Store service area
or demand served by DeSoto
County’s DCI facility as those are
isolated service areas supplied by
stand-alone sources.
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4.2 Potential Supplies

The Authority’s and Customer’s aggregate average annual permitted finished water capacity is based on
the finished water supply capacity data reported in Chapter 3. Again quantities associated with Charlotte
County’s Burnt Store and DeSoto County’s DCI facilities are excluded, and finished water capacity is
included for the permitted but not yet constructed Buffalo Creek Wellfield in Manatee County and the
West Village Wellfield in the City of North Port. Also included are quantities associated with the planned
increase in the treatment capacity at the PRF in the spring of 2015, which should make available to the
region an additional 2.0 MGD average annual and 3.0 MGD peak month permitted capacity in 2016.

The average annual permitted finished water capacity of the Authority and its Customers is just over 100
MGD when the Burnt Store and DCI facilities are excluded. These quantities increase to over 102 MGD
in 2016, and then to nearly 107 MGD in 2024 when the Buffalo Creek and West Village Wellfields are
placed into production (timing for development of these two wellfields is dependent on future water
demands and other considerations). As discussed in Chapter 3, a number of these water production
facilities have WUPs that expire during this 20-year planning period. It is assumed for this analysis that
these permits will be renewed at existing quantities. Any increases or decreases will change the aggregate
permitted capacity. Also, there may be opportunities to improve the treatment efficiencies of several of
the WTPs associated with the facilities and doing so could also increase aggregate permitted capacity.

Figure 4.2 illustrates projected regional needs, current and future excess capacity, and proposed
incremental supply
development as the
current surplus capacity
in the region is used.
An additional level of
safety in water supply
planning  has  been
incorporated into Figure
4.2. This measure
establishes that new
water supply capacity
will be completed (on
line) prior to projected
water needs exceeding
90 percent of the
average annual finished
water capacity. Because
it typically takes five or
more years to develop a
new  water  supply
source, maintaining
supply  capacity  in
excess of water needs is critical for ensuring that the region has reliable and adequate supply capacity for
future growth and unexpected events.

Figure 4.2 projects that an additional 25 MGD of average annual permitted finished water capacity will
need to be developed within the region by 2035. The first of these supplies is projected to be operational
in 2023, and if supplies are developed in 5 MGD increments additional supplies will be needed in 2028,
2030, 2032 and 2034. It must be noted that in their 2015-2034 demand projections (submitted in 2014 as
part of the Master Water Supply Contract) Authority Customers indicated that they planned to develop
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25.4 MGD in new local water supplies by 2034. The 25 MGD in new regional water supply (5 MGD
increments) shown in Figure 4.2 represents development of about the same quantity of new supply
proposed in the Customers projections. The regional supply development shown in Figure 4.2 is not
supply over and above the new supply proposed by the Authority Customers; it is in fact the same water
as the Customers have proposed, on a slightly altered schedule, and with more supply options than were
considered by the Customers. These supplies are anticipated to be developed by the Authority, or
individual Customers, or the combination of the Authority and its Customers and Partners. The individual
components of the data in Figure 4.2 are presented by year in Table 4.1 below.

Table 4.1 New Capacity Required Per IRWSMP Assumptions 2015 — 2035

Aggregate | Reserve Total Existing | New Capacity Total Ninety
Demand Demand Capacity Required Capacity | Percent of
(See Per IRWSMP Finished
Note Assumptions Water
Below) (Cumulative) Capacity

2015 74.80 4.49 79.29 100.02 100.02 90.02
2016 76.20 4.57 80.77 102.02 102.02 91.82
2017 77.67 4.66 82.33 102.02 102.02 91.82
2018 79.23 4.75 83.98 102.02 102.02 91.82
2019 80.82 4.85 85.67 102.02 102.02 91.82
2020 82.46 4.95 87.41 102.02 102.02 91.82
2021 84.07 5.04 89.11 102.02 102.02 91.82
2022 85.74 5.14 90.88 102.02 102.02 91.82
2023 87.43 5.25 92.68 102.02 5.00 107.02 96.32

2024 89.17 5.35 94.52 106.55 5.00 111.55 100.40

2025 90.95 5.46 96.41 106.55 5.00 111.55 100.40

2026 92.70 5.56 98.26 106.55 5.00 111.55 100.40

2027 94.50 5.67 100.17 106.55 5.00 111.55 100.40

2028 96.30 5.78 102.08 106.55 10.00 116.55 104.90

2029 98.11 5.89 104.00 106.55 10.00 116.55 104.90

2030 99.99 6.00 105.99 106.55 15.00 121.55 109.40

2031 101.92 6.12 108.04 106.55 15.00 121.55 109.40

2032 103.93 6.24 110.17 106.55 20.00 126.55 113.90

2033 105.93 6.36 112.29 106.55 20.00 126.55 113.90

2034 107.12 6.46 114.18 106.55 25.00 131.55 118.40

2035 109.56 6.57 116.13 106.55 25.00 131.55 118.40

Note: Existing capacity includes the 2.00 MGD of planned average annual additional capacity
associated with treatment capacity improvements scheduled for the spring of 2015 and anticipated to be
available to the region in 2016, as well as the average annual daily quantities associated with the

planned completion of the Buffalo Creek and West Village Wellfields in 2024.

This analysis clearly demonstrates that the Authority and its Customers have been proactive in water
supply development to meet the needs of their constituents. This allows the time to thoroughly deliberate
on the various water supply development and conservation options discussed in Chapters 5 and 6, and
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select those most favorable to move forward to design and ultimately construction. For example, it is
recommended that the Authority closely monitor future projected demand requirements and additional
conservation savings over the next several years, which could easily result in an extension of the timing of
developing the first 5 MGD of new supply from 2023 to 2025 or beyond. Another option would be, in
light of the planned development of Manatee County’s Buffalo Creek Wellfield and the City of North
Port’s West Village Wellfield in 2024 (although this date is subject to change); the Authority could
simply dip below its reserve capacity guidelines briefly to delay development of the first new supply to
2025 or later. These types of decisions, supported by a robust water supply planning process, provide the
Authority the flexibility to always ensure adequate resources are available in a cost effective and
environmentally sustainable manner.

4.3 Recommendations

e Include a six percent reserve capacity as was done in the 2006 IRWSMP for unforeseen
circumstances. Such reserves can be critical in unprecedented droughts, major storm events,
significant changes in environmental regulations, and to support unexpected new demand from large-
capacity water users.

e Ensure new sources of supply are operational prior to the year that water needs exceed 90 percent of
permitted finished water capacity.

e Plan for the first of these supplies to be operational by 2023. However, it should be noted that the
ultimate timing of developing the first and subsequent supplies is dependent on future water demand
requirements and other considerations. For example, it is recommended that the Authority closely
monitor future projected demand requirements and additional conservation savings over the next
several years, which could result in an extension of the timing of developing the first 5 MGD of new
supply from 2023 to 2025 or beyond. Another option would be, in light of the planned development
of Manatee County’s Buffalo Creek Wellfield and the City of North Port’s West Village Wellfield in
2024 (although this date is subject to change); the Authority could simply dip below its reserve
capacity guidelines briefly to delay development of the first new supply to 2025 or later. Extending
the timeframe of development will also extend the timeframe to begin the preliminary design by a
like amount.

o New supplies should support meeting regional/local needs through interconnection with the regional
system and could be developed by the Authority or individual Customers, or a combination of the
Authority and its Customers and Partners.

e Permitted, but not yet constructed sources like Buffalo Creek Wellfield should be constructed on the
approximate schedule shown herein (2024), or equivalent supply capacity should be constructed
elsewhere.
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5.0 Conservation

Water conservation is a key component of an
effective water supply planning process and it is
often one of the most cost effective,
environmentally compatible and readily available
alternatives to help manage the water supply
needs of a growing population. The Authority
and its Customers have long excelled at
conservation efforts. Those efforts and
opportunities for additional conservation progress
are summarized in this Chapter, and explored in
detail in TM 3 — Water Conservation in Appendix
A.

The effectiveness of water conservation efforts is illustrated in the gross per capita water use for
Authority Customers from 2003 — 2012. Table 5.1 shows the change in gross per capita water use for
each Authority Customer based on SWFWMD water use and served population data (except for DeSoto
County, which was estimated by the Authority). Aggregate gross per capita water use has been reduced
from 104 gallons per person per day (gpcd) in 2003 to less than 83 (gpcd) in 2012, a reduction of 20
percent. The SWFWMD current gross per capita target for the SWUCA, which encompasses the
Authority service area, is 150 gpcd.

Table 5.1 Gross Per Capita Water Use by the Authority Customers in Gallons Per Person Per Day
Member Customer | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

DeSoto County 104.0 | 105.0 [ 102.8 | 97.9 | 91.1 | 88.8 | 84.0 | 854 | 83.5 | 82.6

(estimated)

Charlotte County 1055 | 111.4 | 104.1 | 87.5 | 76.8 | 77.4 | 725 | 749 | 747 | 759
Manatee County 124.5 | 121.2 | 122.5 | 112.9 | 106.3 | 100.2 | 97.8 | 99.8 | 93.8 | 90.8
City of North Port 634 | 75.7 | 693 | 66.8 | 65.6 | 76.6 | 63.8 | 56.7 | 59.0 | 58.6
Sarasota County 84.8 | 87.1 | 833 | 89.1 | 84.4 | 82.0 | 75.1 | 76.7 | 78.8 | 79.8

Average Per Capita | 104.0 | 105.0 | 102.8 | 97.9 | 91.1 | 88.8 | 84.0 | 854 | 83.5 | 82.6

Another way to evaluate conservation efforts is to consider residential per capita water use. The gross per
capita rates presented above are based upon the total water use, which includes system water losses, as
well as single-family residential, multi-family residential and industrial-commercial-institutional (ICI)
water use. Since the gross per capita water use is based upon the total water use divided by the
population served, residential per capita water use represents a more uniform method for comparing per
capita water use, particularly if establishment of per capita goals are being considered.

Table 5.2 provides the reported percentage of ICI water use for the Authority Customers from 2003
through 2012. Table 5.3 provides the percentage of other non-residential water use (i.e. flushing, water
losses, etc.). Both the ICI water use and water loss percentages were taken from SWFWMD’s annual
Estimated Water Use Reports. Data was not available throughout the planning period for Desoto County,
and was not available for Charlotte County in 2003 and 2004.

These data show that about 14 percent of the water supplied by the Authority’s Customers is to ICI
customers and over 12 percent of water produced is lost, due primarily to flushing for water quality
maintenance.
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Table 5.2 — Percentage of ICI Water Use by Authority Customers

Member/Customer | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Charlotte County NA NA 107 | 11.8 | 122 | 11.8 | 11.8 | 11.8 | 11.8 | 11.9
Desoto County NA NA NA NA NA NA NA NA NA | NA
Manatee County 19.0 | 19.0 | 21.0 | 190 | 19.0 | 19.0 | 172 | 17.2 | 17.2 | 16.6
City of North Port 10.0 8.0 1.0 1.0 9.0 10.0 | 10.2 | 102 | 11.5 | 12.0
Sarasota County 180 | 18.0 | 14.0 | 16.0 | 15.0 | 147 | 152 | 13.7 | 149 | 15.0
Table 5.3 — Percentage of Water Losses by Authority Customers
Member/Customer | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Charlotte County NA NA 13.0 9.0 11.0 | 11.5 | 124 | 162 | 154 | 11.6
Desoto County NA NA NA NA NA NA NA NA | NA | NA
Manatee County 13.0 | 11.0 7.0 10.0 7.0 9.0 148 | 148 | 10.2 | 8.2
City of North Port 1.0 1.0 16.0 | 16.0 | 23.0 | 22.0 | 22.7 | 19.6 | 20.8 | 19.9
Sarasota County 2.0 1.0 3.0 7.0 10.0 9.5 9.0 15.8 | 10.1 | 9.9

Authority Customers face challenges in maintaining water quality (disinfectant residual) in portions of
their systems where infrastructure has been installed to support growth that has yet to occur, and as such
water use is currently low. This creates an issue with water age in the pipes. As water ages biological
processes cause it to lose disinfectant residual and as a result pipes need to be flushed to maintain
disinfectant residual for public health. As development continues and more users are served in these
areas, water age will be reduced and the need for flushing will also be reduced.

Since 2008, SWFWMD'’s annual Estimated Water Use Reports have provided residential per capita water
use based upon separate methodologies developed by SWFWMD and the FDEP. Table 5.4 summarizes
the residential per capita water use for the Authority Customers for 2008 through 2012 calculated by both
the SWFWMD and FDEP methodologies. Both methods produce very similar results.

As indicated in Table 5.4, residential per capita water use for Authority Customers has generally averaged
between 55 and 65 gpcd since 2008. These represent some of the lowest values in west-central Florida
and demonstrate outstanding conservation efforts by the Authority and its Customers.

Table 5.4 — Residential Per Capita Water Use by Authority Customers

WMD | FDEP | WMD | FDEP | WMD | FDEP | WMD | FDEP | WMD | FDEP

2008 2008 2009 2009 2010 2010 2011 2011 2012 2012

Desoto County NA NA NA NA 48 48 NA 68 NA NA
Charlotte County 59 53 55 54 54 50 54 52 56 54
Manatee County 71 63 66 60 67 60 67 56 61 60
City of North Port 51 47 43 40 40 38 40 45 38 37
Sarasota County 62 63 57 50 54 55 59 59 60 60
Average 65 60 60 54 59 55 60 56 58 58

5.1 Inventory Existing Water Conservation Programs

This section inventories the existing water conservation BMPs of the Authority’s Customers. To assist in
the development of potential water conservation initiatives in the future, water conservation BMP
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programs are distinguished by whether they relate to supply-side or demand-side management. In
addition, it is noted if the BMP applies to indoor or outdoor water conservation.

Water conservation BMPs can be either quantitative or qualitative. Water conserved by quantifiable
BMPs is reasonably predictable and can be measured with some reliability. Alternatively, water saved by
qualitative BMPs such as education, while of value to a comprehensive water conservation program, is
difficult or impossible to directly measure or reliably predict. Alternative water supply funding support
under Section 373.1961 (F.S.) only considers quantifiable water conservation as an alternative water
source.

Supply Side Management water conservation BMPs include:
e Tiered water rate programs (quantitative; applicable to both indoor and outdoor use, but more
effective in reducing outdoor water use)
Tiered reclaimed water rate programs (quantitative; primarily applicable to outdoor use)
Water audit and leak detection programs (quantitative; applicable to both indoor and outdoor use)
Water line looping to reduce flushing (quantitative; applicable to both indoor and outdoor use)
Reclaimed Water (quantitative; primarily applicable to outdoor water use)
Stormwater Harvesting (quantitative if metered; potentially applicable to both indoor and outdoor
use)
o Increased Ground Water Recovery — Treatment/Withdrawal Efficiency (quantitative; applicable
to both indoor and outdoor use)

Demand Side Management water conservation BMPs include:

Toilet replacement and rebate programs (quantitative; applicable to indoor use)

Faucet replacement and rebate programs (quantitative; applicable to indoor use)
Showerhead replacement and rebate programs (quantitative; applicable to indoor use)
Washing Machines replacement and rebate programs (quantitative; applicable to indoor use)
Soil Moisture Sensors (quantitative; applicable to outdoor use)

ET Controllers (quantitative; applicable to outdoor use)

Landscape and irrigation retrofit programs (qualitative; applicable to outdoor use)
Landscape and irrigation regulations (qualitative; applicable to outdoor use)
Incentives for new construction (quantitative; applicable to outdoor use)

Public outreach/education programs (qualitative; applicable to indoor and outdoor use)

Quantifiable indoor and outdoor water conservation BMPs are discussed in detail in Appendix A TM 3 —
Water Conservation. Water conservation plans for each Authority Customer were reviewed to identify
current programs. Table 5.5 provides an inventory of current water conservation BMPs and shows that all
Authority Customers have public water conservation education programs and tiered rates for potable
water. All Customers also have programs providing beneficial reuse of reclaimed water, although
quantity data was not available for DeSoto County. In addition, Charlotte, Manatee and Sarasota Counties
have offered financial incentives and rebates to incentivize toilet, showerhead and faucet retrofits.

Relative to outdoor water use, Charlotte, Manatee and Sarasota Counties all have landscape/irrigation
ordinances that primarily apply to new construction. Manatee County has a comprehensive rebate
program to incentivize existing customers to reduce the use of potable water for irrigation. Sarasota
County and the City of North Port have permanent once-a-week watering restrictions. Sarasota County
also offers irrigation audits in concert with the University of Florida’s Institute of Food and Agricultural
Sciences (IFAS) Extension Service. The City of North Port’s landscape/irrigation ordinance allows for
reductions in the ERC calculation for LEED Certified, Silver, Gold, or Platinum, Florida Water Star
certification or properties containing a gray water system. In addition, the City of North Port’s building
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code requires automatic shut-offs for irrigation and all irrigation systems installed by new development
are required to be built to reclaimed water standards.

Table 5.5 — Water Conservation BMP Programs for Authority Customers

Water Conservation BMP DeSoto | Charlotte | Manatee | Sarasota | North
County County County County Port
Supply Management BMPs
Tiered Potable Water Rate Program yes yes yes yes yes
Tiered Reclaimed Water Rate Program no no no no no
Reclaimed Water Reuse Percent (2012) NA 37 83 72 55
Water Losses Percent (2012) rel)ri)orie d 11.6 8.2 9.9 19.9
Utility Profile Report no yes no no no
System Looping Program not listed | not listed | not listed yes yes
Indoor Demand Management BMPs
Low Flow or WaterSense Toilets/Urinal
Retrofit no no yes yes no
Low Flow or WaterSense Showerhead Retrofit no yes yes yes no
Low Flow or Watersense Faucet Retrofit no yes yes yes no
High-Efficiency Clothes Washer Retrofit no no no no no
Hot Water on Demand Retrofit no no no no no
Non-residential Water-Use Evaluations (ICT) no no no no no
Pre Rinse Spray Valves (ICI) no no no no no
Water Audits (ICI) no no no no no
Outdoor Demand Management BMPs
Automatic Irrigation Shut-Off for New Constr. no yes no yes yes
Landscape/Irrigation Ordinance no yes yes yes yes
Rain sensor rebate for irrigation no no yes yes no
Soil moisture sensor rebate for irrigation no no yes no no
Evapotranspiration control rebate for irrigation no no yes no no
Rainwater cistern rebate no no yes no no
Alternative source rebate no no yes no no
Irrigation well rebate no no yes no no
Community well rebate no no yes no no
Landscape irrigation repair rebate no no yes no no
Landscape irrigation replacement rebate no no yes no no
Landscape retrofit no no yes no no
Prohibit irrigation with potable water no no yes yes no
Landscape/irrigation education no yes yes yes no
Once-a -week watering restriction no no no yes yes
Water System Audit no yes yes no yes
Public Education yes yes yes yes yes
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While these programs are extensive and very successful in conserving water, review of program
information indicates there may be additional opportunities for reducing water losses associated with line
flushing through local distribution system line-looping. There may also be opportunities to increase the
use of the reclaimed water through regional interconnections and further engaging the ICI sector on water
use efficiency. Other quantifiable water conservation BMPs that could be considered include:

require residential single-family WaterSense toilet retrofit on resale
offer high-efficiency clothes washer retrofit rebates

require residential multi-family sub-metering

offer ICI sector water audits

offer ICI sector WaterSense toilet/urinal retrofit rebates

offer ICI sector high-efficiency washer rebates

provide ICI sector capacity buy back

offer x-ray water recycling unit retrofit rebates

require self-closing faucets for new ICI

5.2 Reclaimed Water Opportunities

The commitment to the reuse of reclaimed water by the Authority’s Customers has played a significant
role in meeting outdoor irrigation demands with a non-potable water source. This on-going commitment
will assure that reclaimed water will continue to play a significant role as a source of water for outdoor
irrigation, and thereby reduce the need to use potable water for this purpose. A brief overview of the
reclaimed water programs and identification of potential regional reclaimed water projects are provided
below.

5.2.1 Charlotte County

Charlotte County operates four wastewater reclamation facilities (WRFs). Table 5.6 summarizes key
information on Charlotte County WRF’s.

Table 5.6 — Charlotte County Wastewater Reclamation Facilities

- Permitted 2013 Reclaimed
WWTF Name FDEP Permit Capacity in Wate.r Primary Use
Number (MGD) Quantity
(MGD)
East port FL0040291 6.00 4.39 Irrigation (PAA/LIL GCI)
Burnt Store FLAO014083 0.50 0.33 RIBs

West Port FLAO014048 1.20 0.55 Irrigation (GCI)

Rotunda West FLA014098 2.00 0.90 Irrigation (PAA/LI, GCI)
Total 9.70 6.17

Based upon FDEP’s 2013 Reuse Inventory for Charlotte County, approximately 2.55 MGD (41 percent)
of the available reclaimed water was beneficially used in 2013 primarily for public access area/landscape
irrigation (PAA/LI), golf course irrigation (GCI), and rapid infiltration basins (RIBs). In recent years,
beneficial reuse for Charlotte County has generally been between 40 and 45 percent.

The Smart Charlotte 2050 Plan states that Charlotte County Utilities (CCU) is committed to reusing 100
percent of all wastewater effluent produced through the treatment of sanitary sewage. CCU recently
completed a capital improvement project to expand the transmission and distribution capacity of the
existing reuse system from the East Port WRF to much of the mid-county region, which appears to have
more than doubled the beneficial use of reclaimed water. Charlotte County has also made the policy
decision to promote the use of recycled water for new developments.
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5.2.2 DeSoto County

Pursuant to FDEP domestic wastewater permit FLA 530808, DeSoto County operates a regional WRF
with a permit capacity of 0.75 MGD. According to FDEP’s Reuse Inventory, current flows and reclaimed
water beneficially used are both 0.18 MGD.

Table 5.7 DeSoto County Wastewater Treatment Facility

. Permitted 2013 Reclaimed
WWTF Name FDEF Permit Capacity in Wate.r Primary Use
Number (MGD) Quantity
(MGD)
DeSoto County RIBs
Hwy 31 WWTF | FLA530808 0.75 0.18
Total 0.75 0.18

According to FDEP’s 2013 Reuse Inventory, current flows and reclaimed water beneficially used are both
0.18 MGD. Primary means of meeting 100 percent beneficial reuse includes agricultural irrigation and/or
RIBs.

5.2.3 Manatee County

Manatee County operates three WRF’s, which are located in the north, southeast and southwest areas of
the county. Table 5.9 summarizes the WRF name, FDEP domestic wastewater permit number, permitted
capacity, actual flows and primary use(s) based upon FDEP’s 2013 Reuse Inventory.

Table 5.8 — Manatee County Wastewater Treatment Facilities

WRF | FDEP Permit cP:;::litttye(iln 2013 Reclaimed i T

Name No. (MGD) Quantity (MGD)

North FLA012617 7.50 5.25 Irrigation (PAA/LLGCLAI)
Southeast FLA012618 11.00 5.90 Irrigation (PAA/LL,GCLAI)
Southwest FLAO012619 15.00 12.90 Irrigation (PAA/LLGCLAI)

Total 33.50 24.05

According to FDEP’s 2013 Reuse Inventory, Manatee County beneficially used approximately 12.8
MGD (53 percent) of the available reclaimed water in 2013. Use of the reclaimed water was primarily for
public access, lawns, golf course and agricultural irrigation (AI). In recent years, beneficial reuse for
Manatee County has generally been between 50 and 70 percent.

In 2013, McKim & Creed completed a Reclaimed Water System Master Plan Update for Manatee
County. The stated goal of the plan is to establish a backbone reclaimed water system so that the
reclaimed water demand will equal the available supply by 2030. By 2030, wastewater flows are
projected to increase to 39 MGD.

5.2.4 Sarasota County

Sarasota County operates two WRF’s in their northern service area (i.e. Bee Ridge and Central County)
but in 2013 acquired a third from Aqua Ultilities (i.e. Fruitville). Sarasota County’s northern reclaimed
water system is interconnected with the City of Sarasota’s reclaimed water system. Sarasota County also
owns and operates a WRF in their southern service area (i.e. Venice Gardens), and the Siesta Key WRF.
Sarasota County’s southern reclaimed water system is interconnected with the City of Venice’s reclaimed
water system. Table 5.9 summarizes key information for those facilities.
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According to FDEP’s 2013 Reuse Inventory, Sarasota County beneficially used approximately 8.30 MGD
(67 percent) of the available reclaimed water in 2013. Use of the reclaimed water was primarily for
public access, lawns and golf course irrigation. In recent years, beneficial reuse for Sarasota County has
generally been between 65 and 70 percent.

Table 5.9 — Sarasota County Wastewater Treatment Facilities

Bee Ridge FLA013372 8.70 5.13 Irrigation (PAA/LLGCI)
Central .
County FLA013455 4.80 3.98 oviion (SRRIHHEE,
Venice ..
Gardens FLA043494 2.00 1.87 frrigation (PAA/LI, GCI)
Siesta Key FLA0025755 2.70 1.40 Surface Water Discharge
Total 18.20 12.38

In 2013, McKim & Creed prepared the Sarasota County Reclaimed Water Master Plan in which the stated
objective is to guide the county in storing, distributing and maximizing the use of reclaimed water to meet
the needs of existing and projected users over the next 20 years. One of the reclaimed water projects
identified is to link the northern reclaimed water system to the City of Venice. Since Sarasota County’s
southern reclaimed water system is already connected to the City of Venice system, this would effectively
connect all of Sarasota County through the City of Venice. This project involves the construction of
48,582 linear feet of a 20-inch reclaimed water main to serve existing and future aesthetic/recreational
irrigation water demands at an estimated cost of $11,800,000. This is the type of project —
interconnecting reclaimed systems for optimal use of the resource that may benefit from regional
participation.

5.2.5 City of North Port

The City of North Port currently operates a single WRF. An additional WRF has been permitted by the
West Villages Improvement District (WVID) and will become part of the city’s wastewater system once
constructed (estimated within 10 years). Table 5.10 summarizes key information about the City of North
Port’s WRF.

Table 5.10 — City of North Port Wastewater Treatment Facilities

North Port WRF | FLA013378 7.00 2.27 Trrigation (PAA/LL GCI)

According to FDEP’s 2013 Reuse Inventory, the City of North Port beneficially used approximately 1.12
MGD (49 percent) of the available reclaimed water in 2013. Use of the reclaimed water was primarily for
landscape and golf course irrigation. In recent years, beneficial reuse for the City of North Port has
generally been between 45 and 50 percent.

In 2008, Brown and Caldwell prepared the City of North Port Water Reuse Master Plan. The stated
objective of the plan was to identify opportunities for the City of North Port to maximize the use of
reclaimed water for irrigation and other non-potable water uses within the city’s utilities service area, with
the end result of reducing water consumption. This would decrease demand on ground water and surface
water in meeting irrigation demands. A potential project was identified to interconnect the City of North
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Port’s reclaimed water system via the WVID’s reclaimed water system to both the reclaimed water
systems operated by EWD and Sarasota County. The interconnection would require approximately 2.5
miles of a 12-inch diameter transmission line from the connection of Venice East Boulevard and US 41
and approximately 2.7 miles of 12-inch diameter transmission line from the future WVID WRF. Brown
and Caldwell (2008) reported that the estimated capital cost for this regional interconnect was $3,200,000.
This is the type of project — interconnecting reclaimed systems for optimal use of the resource that may
benefit from regional participation.

5.2.6 Other Potential Regional Reclaimed Water Initiatives

The large Schroeder-Manatee Ranch (SMR) located in south central Manatee County and the Most
Impacted Area (MIA) of the SWUCA currently receives reclaimed water from two of the Authority’s
member governments (i.e. Sarasota and Manatee Counties) and two Water Alliance members (i.e. City of
Bradenton and City of Sarasota). SMR has established an irrigation utility, Braden River Utilities (BRU)
to manage irrigation water as the land uses transition from agriculture. SMR and BRU are committed to
utilizing reclaimed water as their primary source for irrigation. This combined with its proximity to the
MIA of SWUCA and the existing reclaimed water infrastructure from numerous providers to the property
could also make SMR a candidate for a potential regional aquifer recharge or storage and recovery area
using reclaimed water.

5.3 Consider Regional Goal Setting

Establishing regional goals for conservation and per capita water use provides a target to support
projects/programs and funding needed to reach those goals. Estimates of potential water conservation
savings and associated investment costs for the Authority’s Customers were prepared by SWFWMD as
part of their 2010 Regional Water Supply Plan. The potential water savings and investment cost were
estimated utilizing SWFWMD’s Water Conservation Optimizer Model prepared by Malcolm Pirnie, Inc.
The SWFWMD model considered the indoor and outdoor water conservation measures identified in
Table 5.11.

Table 5.11 — Indoor/Outdoor Water Conservation BMPs considered bi SWFWMD Model

Clothes washer rebates Landscape & irrigation evaluations

Plumbing retrofit kits
Rain sensor rebates
(faucets, showerheads, etc.)

Ultra low flow toilet rebates Water budgeting

Pre-rinse spray valve Large landscape survey

ICI facility assessment

The water savings and investment costs estimated by SWFWMD over a 20 year horizon were reviewed
for each Authority Customer. The potential water conservation estimates are summarized in Table 5.12,
and indicate a potential water savings that could total over 4.0 MGD. Estimated total costs to achieve
such results approach $9 million, which is inexpensive compared with development of a similarly sized
new water supply and should be pursued.
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Utilizing models to estimate potential water conservation savings and costs can be a very effective
approach to support development of long-term water supply management plans. In recent years, FDEP
has advocated that the water management districts should have a uniform method of evaluating water
conservation and have promoted the use of the Conserve Florida Water EZ Guide. SWFWMD is now
looking at the Conserve Florida Water EZ Guide and recently used it to perform the water conservation
analysis for the Withlacoochee Regional Water Supply Authority.

The development of a regional goal-based water conservation plan could provide the framework for
incorporating water conservation trends as well as meeting individual WUP water conservation plan
requirements. Challenges in developing and implementing a water conservation plan include:

e The development of a regional water-conservation plan would require the availability of a
sophisticated model capable of accurately estimating quantifiable water conservation savings and
costs. This would require a commitment by the Authority’s Customers to provide service area and
water billing data to facilitate the predictive accuracy of the model.

e The implementation of a regional water-conservation plan could result in a reduction in water use,
which would also typically translate into lower or delayed water sales and therefore reduced revenue
to the water provider or utility.

Table

Relative to the potential loss of revenue associated with the water conservation; in 2010 the Florida
Legislature expanded alternative water supply funding support under Section 373.1961 (F.S.) to include
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quantifiable water conservation projects. In addition, Section 373.707(8) (f) includes as funding
considerations:

o  Whether the permittee has achieved goal-based conservation targets
¢ Quantity of water supplied as compared to cost

Therefore, state policy currently supports the funding of water conservation as an alternative water supply
provided it is quantifiable and cost-effective. Since state alternative water supply funding for the region
is allocated through the SWFWMD, water conservation projects that are consistent with the Authority’s
policies would be eligible for state funding assistance. The FDEP and SWFWMD would need to be
engaged to develop a methodology for potential funding assistance to address the loss of revenue
resulting from reduced water use/sales to further incentivize goal-based water conservation program
implementation.

5.4 Conclusions

The Authority and its Customers have a proven track record and demonstrated commitment to water
conservation and water use efficiency. As a result, both gross and residential per capita water use rates
continue to decline even though they are already well below SWFWMD per capita water use rate goals.
Part of this is due to passive water conservation associated with changes in the Florida Building Code in
1995, which included more water efficient indoor plumbing fixtures in new construction and the
replacement of older water fixtures will continue to reduce the average or weighted per capita water use.
In addition, the use of new, readily available and cost-competitive technologies such as EPAs WaterSense
certified products could continue to reduce per capita water use. Additionally, the increased efficiency
and use of reclaimed water can also play a significant role in meeting outdoor irrigation demands as an
alternative to potable water. Other opportunities for increased and quantifiable water conservation
include source management measures such as reducing water losses and opportunities to engage the ICI
sector on water conservation initiatives.

5.5 Recommendations

e The Authority and its Customers should work with SWFWMD to employ a predictive tool to
incorporate water conservation savings into future water demand and supply planning. The predictive
tool should be customized to focus on quantifiable BMPs and consider water savings from both
passive and active water conservation. Data from Authority Customers will be needed to create a
regional data base to include parcel, property appraiser and water billing data to maximize the
predictive accuracy of the model. Cost/benefit relationships should be established for each
incremental water conservation measure before considering additional regulations, policies or
investments.

e The Authority and its Customers should consider establishment of regional conservation and per
capita goals to focus project/program and funding efforts.

e The Authority should consider an appropriate form of regional support and/or involvement for the
implementation of local distribution line looping programs to reduce water losses associated with line
flushing.

e The Authority should consider an appropriate form of regional support and/or involvement for
reclaimed projects that interconnect local reclaimed systems and potential installation of reclaimed
storage (such as aquifer storage and recovery (ASR)) to support optimal use of this resource.
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6.0 Potential Sources of Supply

Identifying supply options to meet future needs is a
cornerstone of the water supply planning process.
Maintaining an inventory of supply projects in a
conceptual design stage provides the opportunity to
compare projects and select those most appropriate to
move forward as needs change. Provided below is a
discussion of potential future water supplies
recommended for consideration by the Authority and its
Customers. Collectively, these supplies have the potential
to provide over 120 MGD, almost five times the projected
need for new water supplies by 2035.

These sources are divided into ground water, surface

water and sea water supplies. Projected cost of water

from the potential new supplies is estimated to range from approximately $2 to over $6 per thousand
gallons. These sources are intended to complement the additional water use savings that can be achieved
through additional conservation efforts discussed in Chapter 5. These potential sources are provided for
consideration by the Authority and its Customers to consider as the need to address projected supply
deficits arises. As discussed in Chapter 4, current projections are that 25 MGD of additional supply will
be needed by 2035, with the first of these supplies needing to be operational by 2023. These supplies are
anticipated to be developed by the Authority and individual Customers, or the combination of the
Authority and one or more of its Customers and Partners.

There have been numerous investigations of potential new and expanded water supplies in the four-
county area that comprises the Authority since the undertaking of the 2006 IRWSMP. These
investigations are the basis of the potential source evaluations described below. These investigations
include:

2007 City of North Port Water Utility Master Plan Update

2008 Charlotte County, County-Wide Water Supply Master Plan

2008 Charlotte County, Countywide Reverse Osmosis Feasibility Study

2009 PRMRWSA Source Water Feasibility Study for the Upper Myakka River, Shell and Prairie
Creeks and Dona Bay Watersheds

2009 City of Punta Gorda Water Supply Master Plan

2010 SWFWMD Regional Water Supply Plan

2010 City of Punta Gorda RO Wellfield Preliminary Design Report

2010 Shell Creek Water Treatment Plant Reverse Osmosis Addition, Preliminary Design Report
2011 Preliminary Investigation of Brackish Ground Water Development Opportunities at the
Peace River Facility — Resource Evaluation

2012 DeSoto County 10-Year Water Supply Facilities Work Plan

2012 Manatee County Water Supply Facilities Work Plan

2012 Sarasota County Water Supply Master Plan

2012 City of North Port Reverse Osmosis WTP Annual Report

2013 City of Punta Gorda Water Supply Facilities Work Plan

2013 Preliminary Investigation of Brackish Ground Water Development Opportunities at the
Peace River Facility — Conceptual Design of Reverse Osmosis Facilities
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2014 Flatford Swamp Hydrologic Restoration Feasibility Study Capital and Operation and
Maintenance Costs

2014 Sarasota County Treatability Analysis for the Cow Pen Slough and Intermediate Aquifer
Water Sources

These investigations describe potential future supplies in various level of detail. Sources described below
are those considered to have the greatest potential to contribute to the regional system through 2035.
Adequate information is available for all these supplies to allow for reasonable comparisons relative to
potential project feasibility and costs. The sources described below are:

Ground Water Sources

Peace River Facility Wellfield

Punta Gorda Wellfield

Buffalo Creek Wellfield in Manatee County
DeSoto County DCI Wellfield

West Village Wellfield in the City of North Port

Surface Water Sources

Cow Pen Slough

Shell and Prairie Creeks

Upper Myakka River

Peace River Facility Expansion
Blackburn Canal

Seawater Desalination Facilities

Port Manatee
Near Venice Airport

It is recognized that there are other potential new sources or modifications to extend or enhance existing
sources that may be most suitable for meeting a local and/or regional water need, and therefore developed
prior to 2035 that are not described in detail herein. Examples include:

Sarasota County has indicated that they may need to build a RO WTP at its University Parkway
Wellfield when its water supply delivery contract ends with Manatee County in 2025. Water
from Manatee County is blended on a 5:1 ratio (Manatee County supply to University Parkway
Wellfield supply) there to meet drinking water standards. Another option to consider is to
transfer University Parkway Wellfield quantities (and possibly increase those quantities due to
distance from the MIA) to Sarasota County’s Carlton WTP, where adequate treatment and
concentrate disposal capacity may be accessed. Water could continue to be delivered from
Manatee to Sarasota at the University Parkway site, and exchanged with water from a proposed
new regional pipeline extended to Manatee County near Lorraine Road.

Sarasota County is rehabilitating the EDR units at the T. Mabry Carlton WTP. The rehabilitation,
when complete, will result in increased treatment capacity and potentially improved efficiency
(yield). This rehabilitation is scheduled to begin within about two years and be completed
incrementally.

There are plans to increase the capacity at the PRF in what has been termed the Phase Il Capacity
Increase. This would involve the installation of additional chemical storage, covering filters to
improve disinfection contact time, and various hydraulic improvements. Projected average day
yield increase associated with these improvements is about 3 MGD. These improvements are
scheduled to commence in 2017.
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o The EWD has the existing well capacity and a building to accommodate installation of another 2
MGD of RO capacity in the future. This is a project that could be implemented relatively
quickly.

These types of improvements can individually add up to 4 MGD of average annual capacity in a timely
and cost effective manner, which may extend the timeline for developing some of the larger supplies
described in this Chapter.

A section is included on the use of “net benefit” as described by the SWFWMD’s SWUCA management
plan to secure additional future public supplies in the four-county area. The use of net benefit can be very
cost effective and environmentally compatible means of helping to meet future water supply deficits.

6.1 Cost Comparisons

In order to make planning level comparisons of new supply options, the cost analysis included here uses
the following measures for all projects:

e Debt service for all projects is calculated based on 30 year term at 5 percent.

e Facility capacity used for unit cost calculations is the full design finished water production
capacity of the facility.

e (Capital and O&M costs for projects were used from existing project reports where available.
All capital costs in this report reflect 2014 dollars. Costs from studies prior to 2014 have been
escalated using ENR data to 2014.

e Operations and Maintenance (O&M) costs in this report also reflect 2014 dollars. O&M costs
from prior studies were escalated at 2 percent annually to develop current estimates.

e All costs provided are planning level costs with an anticipated accuracy of -30 to +50 percent.

Some projects, such as the brackish ground water project at the PRF and the Dona Bay/Cow Pen Slough
project have considerable information and prior analysis to support project costs. Others rely on less
rigorous studies, or the conceptual analysis that was done as a part of this water supply plan update. The
intent of this exercise is to provide enough information on yield, costs and other factors to facilitate
project comparison at a conceptual design stage. Cost and yield data included in this report is provisional
and intended only to be used for project comparison purposes. It should also be noted that other factors,
such as geographic location, permitability and land availability are also factors to consider as the source
decision process moves from a conceptual level into design.

6.2 Potential New Sources of Supply

Discussed below are the dozen potential new sources identified. Figure 6.1 illustrates the general location
of these ground, surface and sea water supplies.

6.2.1 Peace River Facility Wellfield

The development of a brackish ground water supply at the PRF has long been considered a potential
source option. In 2008, the Authority undertook a source water feasibility study for the Upper Myakka
River, Shell and Prairie Creeks, and Dona Bay Watersheds. This study, included planning level analysis
and cost estimates for a 5.0 MGD brackish ground water RO facility at the PRF, and concluded that it
may be feasible source of supply (PBS&J 2009).

In 2010, in cooperation with the SWFWMD, the Authority authorized a more detailed feasibility analysis
for developing this brackish ground water source and targeted a finished average annual and peak month
water production rate of 5.0 MGD. The proposed RO facility’s design recovery efficiency is 80 percent
and therefore would require a withdrawal rate of 6.2 MGD of brackish ground water (CH2M Hill 2011).
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The investigation targeted three hydrologic units as potential sources of feed water: the Lower Producing
Zone (LPZ) of the IAS, and the Suwannee and Avon Park permeable zones in the UFA. Each hydrologic
unit was evaluated with respect to water quality, production capacity and likelihood of obtaining the
necessary regulatory permits.

The LPZ at the PRF extends from about 200 to 400 feet below land surface and is the most productive
unit of the IAS with TDS concentrations averaging around 550 mg/L. The LPZ is utilized locally by
domestic and agricultural users and is expected to yield from 0.3 to 1 MGD per well. The ability to
utilize the LPZ as the source of a brackish wellfield at the PRF may be limited due to competition from
existing users and limited hydraulic capacity. Also, the zone is not the lowest quality water available for
brackish development at the PRF, which would be a consideration in the SWFWMD WUP process
(CH2M Hill 2011).

The Suwannee permeable zone of the UFA extends from approximately 550 to 850 feet below land
surface and is more mineralized with TDS concentrations on the order of 1,000 mg/L. Under high-rate
withdrawal, however, this zone has shown a tendency for significant increases in salinity. The
development of the Suwannee permeable zone for brackish ground water supply may impact the water
quality of the Authority’s ASR system because continuous pumping from this zone could move the
potable water storage “bubble” away from the ASR wells. For these reasons, the Suwannee was not
recommended for the RO production well as long as the Suwannee is used as the primary ASR storage
interval at the PRF (CH2M Hill 2011).
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The upper permeable unit of the Avon Park was the third potential brackish ground water source
evaluated. The Avon Park permeable unit extends from about 1,300 to 1,500 feet below land surface at
the PRF and contains TDS concentrations ranging between 5,000 and 6,000 mg/L. The Avon Park
permeable unit is highly productive with limited users in the region. Production wells completed into this
unit can produce from 3 to 5 MGD. The Avon Park is not utilized on-site; however, one ASR test well
(AP-1) was constructed on site to evaluate the potential of using the Avon Park as a possible ASR zone.
Very limited testing was conducted and the well was never placed into any type of service. However,
limited information obtained during the drilling and limited testing of the well confirms the Avon Park
water quality and high-production capability on site. Although the long-term salinity concentrations in
water from this zone are expected to increase from current levels, they are not expected to increase to a
degree that would make treatment of this resource economically infeasible (CH2M Hill 2011).

Permitting viability of the targeted aquifer units was evaluated using SWFWMD’s Water Use Permitting
Basis of Review Criteria and the District Wide Regional Model Version 2.1 (DWRM 2.1). Numerous
ground water withdrawal scenarios were modeled using various combinations of aquifer units and
withdrawal quantities to evaluate potential impacts to water levels and protected resources such as
wetlands, surface water bodies and minimum flows and levels (MFLs), in addition to existing legal users.
If all or most of the proposed 6.2 MGD is withdrawn from the UFA, impacts to existing users are
expected to be minimal to non-existent, and no impacts to surface water bodies, wetlands or established
MFLs are projected. Model scenarios suggest that impacts to the SWUCA MIA are minimal under the
proposed withdrawal volumes, and if impacts to the MIA present a challenge during water use permitting,
mitigation strategies are available to offset drawdown in the MIA that are not considered too cumbersome
or costly to prevent development of brackish ground water at the PRF (CH2M Hill 2011).

The conclusion of the 2011 study was that the development of brackish ground water at the PRF is a
feasible water supply alternative that should be considered to meet the Authority’s future water demands.
The Avon Park permeable zone is recommended as the primary ground water source. However,
development of the IAS should also be pursued as a supplement to the Avon Park to provide blending
opportunities, which could optimize treatment flexibility and tolerance to potential water quality changes
in the Avon Park zone. Finally, the ground water resources at the PRF are capable of supplying raw
water in excess of the proposed 6.2 MGD supply, and the water quality is suitable for membrane
treatment (CH2M Hill 2011).

Based on these findings the Authority initiated a conceptual design of a 5.0 MGD brackish wellfield and
RO WTP at the PRF. The design proposed would treat 5.0 MGD from the Avon Park Formation, which
would produce 4.0 MGD of low TDS permeate while operating at an 80 percent recovery rate.
Approximately 1-2 MGD of water from the IAS would be blended with the RO permeate to increase
finished water stability before degasification and chemical post-treatment. The use of the bypass blended
water will improve finished water quality while reducing treatment cost and improving overall recovery
of the facility to between 83 or 86 percent (CH2M Hill 2013).

In November 2013, CH2M Hill estimated total construction cost of the brackish wellfield, including the
disposal injection well and engineering costs, was approximately $34.2 million. These costs have been
updated to $34.3 million based on estimated price increases as reported in Engineering News-Record
Construction Cost Index from November 2013 to March 2014. Utilizing a finished water capacity of 5.0
MGD, the capital cost per thousand gallons based on amortizing the $34.3 million over 30-year duration
at five percent is $1.21. CH2M Hill calculated that the annual operation and maintenance (O&M) cost is
projected to be $1.05 million assuming an average operating factor of 75 percent or 3.75 MGD, which is
equivalent to $0.77 per thousand gallons of finished water product. The O&M cost is lower than most
RO wellfields as it does not include labor because existing plant staffing was assumed to be adequate to
operate the facility remotely from the existing control room.
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In order to directly compare various options in this report, O&M costs have been developed for all
sources operating at full production capacity. For this facility, the $1.05 million for annual O&M at 75
percent capacity was increased linearly to reflect operation at 100 percent capacity, which resulted in an
estimated annual O&M cost of $1.40 million. This approach yields the same cost per thousand gallons
for O&M as reported by CH2M Hill.

The total cost is projected to be $1.98 per thousand gallons of finished water produced. Table 6.1
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.

Table 6.1 Yield and Probable Cost Estimates for a 5.0 MGD (Finished Water) Brackish Ground
Water RO Facility at the Peace River Facility

. Total Capital Capital Cost 0&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD s gallon gallon
$ million water gallon water
water water
Peace River 50 | $343 $6.86 $1.21 $0.77 $1.98
Facility Wellfield ' ' ' ' ' ’

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.

6.2.2 Punta Gorda Waellfield

The City of Punta Gorda relies on the Shell Creek reservoir for its water supply. The city is permitted
through July 2027 to withdraw up to 8.088 MGD average day and 11.728 MGD peak month from Shell
Creek. During periods of low TDS or high stream flow conditions, the city utilizes permitted ASR wells
to provide supplemental storage capacity for later recovery. The ASR wells are used to store excess
treated water when it is available at recharge rates of up to 1.4 MGD in each well and then recover that
water, when needed, to augment the raw water supply from the reservoir. Recovery rates from ASR
wells are operationally limited to about 1 MGD for each for a total recovery limit of 2 MGD.

Additional quantities and emergency supply for the city are now available from the regional system. In
October 2012, Punta Gorda’s distribution system was interconnected to the PRF through the 9-mile, 24-
inch Phase 1A regional pipeline and a booster pumping and storage facility on US 17 east of the city. The
Phase 1A facilities have the capacity to deliver up to 6 MGD from the Authority to the city and the flow
can be reversed to allow the city to provide the Authority supply in times of need. Further, the city
completed improvements to the Hendrickson Dam embankments and downstream creek bed along with
replacement of the spillway in 2010 to ensure continued reliable operation and safety of the Shell Creek
reservoir and associated water supply system.

Another significant development occurred in 2010, when SWFWMD proposed MFLs for the Lower
Peace River, and Shell and Prairie Creeks. Although the MFLs have not been adopted yet for the Shell
and Prairie Creeks, the proposed MFLs could limit future withdrawal quantities during low flow
conditions and subsequently reduce the allowable withdrawal from the Shell Creek Reservoir.

As a result of and in parallel with these developments, Punta Gorda investigated the feasibility of using
brackish ground water as an alternative water supply as part of its 2009 Water Supply Master Plan
Update. The preliminary assessment concluded that development of a brackish ground water wellfield to
supply up to 8.75 MGD (raw water) on an average day and 11.25 MGD for a peak month as a future
water source warranted further consideration by the city (Carollo 2009).
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Ground water from the IAS and UFA are the targeted sources for a future brackish water wellfield near
the city’s Shell Creek WTP. The IAS and the upper portion of the UFA (Suwannee Limestone) are the
preferred production zones for RO feed water based on water quality, hydraulics and costs. Use of the
Suwannee Limestone as the raw water source would also support the conversion of the two ASR wells
into RO feed water production wells. The Avon Park formation contains water with higher mineral
concentrations than the Suwannee or IAS zones but is also potentially a viable raw water supply source
for membrane processing. As part of the development of the brackish ground water RO system, the city
is renewing the operating permits for the two ASR wells, however, the city intends to convert these wells
in the future to brackish water supply wells to provide feed water to the RO treatment facility.

Following the completion of 2009 master plan, Punta Gorda City Council voted to move forward with the
design and building of a 3.0 MGD RO treatment plant, and in May 2010, Tetra Tech completed the Water
Treatment Cost Analysis Report for the City of Punta Gorda for a brackish water supply system
consisting of wells and a RO WTP. The first phase of the project was for 3.0 MGD of production and
treatment capacity. Through subsequent expansion the RO WTP could be capable of treating 8.0 MGD.
The project also includes a deep injection well for disposal of the RO concentrate. This facility would be
located adjacent to the city’s existing Shell Creek WTP and will operate in parallel with those facilities.

However, in May 2010 the City Council voted to delay the project citing the decline in water usage and
associated revenues resulting from the housing market decline.

More recently (May 2013), the City Council voted to resume the RO project with the goal of having a 4.0
MGD facility online by December of 2019 (personal communication, Tom Jackson, Punta Gorda, April
2014). The project is intended improve overall treated water quality and improve water supply reliability.

As presented in the Water Treatment Cost Analysis Report prepared by Tetra Tech for the City of Punta
Gorda the total anticipated capital costs for the first phase of this project, which is to build and operate a
proposed 3.0 MGD brackish water wellfield and associated RO WTP and disposal well, is $29.0 million.
These costs have been updated to $32.4 million based on estimated price increases as reported in
Engineering News-Record Construction Cost Index from May 2010 to March 2014. Utilizing a finished
water capacity of 3.0 MGD, the capital cost per thousand gallons based on amortizing the $32.4 million
over 30-year duration at five percent is $1.91. As mentioned previously, the city is now pursuing 4.0
MGD from the proposed facility and has made modifications to achieve the 4.0 MGD while maintaining
the previous capital cost estimate (personal communication with Tom Jackson, City of Punta Gorda
Utility Director June 2014). By doing so, the capital cost per thousand gallons has dropped to $1.43.

The annual O&M cost was originally projected to be $0.78 million by Tetra Tech assuming an average
production rate of 2.05 MGD, which is equivalent to $1.04 per thousand gallons of finished water
product. However, in order to directly compare various options in this report, O&M costs have been
developed for all sources operating at full capacity. For this facility, the $1.05 million for annual O&M
was increased using the same annual cost per thousand gallons multipliers for chemicals, power, labor,
membrane replacement and other items used by Tetra Tech in 2010. These costs were also increased
assuming two-percent annual inflation in O&M costs for the four-year period from May 2010 to June
2014, which resulted in an estimated annual O&M cost of $1.64 million, which is equivalent to $1.12 per
thousand gallons. In a recent analysis (March 10, 2014) by the city’s consultant the O&M costs of
operating the RO Facility in conjunction with the existing Shell Creek WTP was identified as
$2.56/thousand gallons. This is significantly higher than other membrane facilities evaluated here and as
such it has not been used in the comparative cost analysis included herein. The total cost is projected to be
$2.55 per thousand gallons of finished water produced.

Table 6.2 summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location
of the proposed facility. Although this facility is being developed to meet the City of Punta Gorda’s
needs the Authority should explore further partnership with the city to potentially share excess capacity
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associated with the construction of this facility. Such a relationship could be of mutual benefit to both
parties.

Table 6.2 Yield and Probable Cost Estimates for a 4.0 MGD (Finished Water) Brackish Ground
Water RO Facility near the Shell Creek Reservoir in Punta Gorda

. Total Capital Capital Cost O&M Total Cost

. Yield $/1,000 $/1,000

Alternative Cost $/gallon $/1,000
MGD . gallon gallon
$ million water gallon water
water water
Punta Gorda
4.0 324 8.10 1.43 1.12 2.55
Wellfield $ 5 $ $ $

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50.
6.2.3 Buffalo Creek Wellfield

Manatee County is planning to develop the 3.0 MGD Buffalo Creek Wellfield and associated RO WTP
by 2024 (the ultimate timing of development will depend on water demand requirements and other
considerations). The proposed WTP will be located adjacent to the Buffalo Creek golf course, near the
county’s North WRF and will be sourced by ground water from the Tampa/Suwannee limestone zone of
the UFA, and the IAS. In order to produce 3.0 MGD of finished water, approximately 3.95 MGD of raw
water will be supplied to the WTP from five UFA wells and eight IAS wells. The proposed wells,
building, gathering lines and service pumps are sized to allow for expansion of the facility to 5.0 MGD.
The 3.0 MGD of finished water will be made up of approximately 2.1 MGD of RO membrane permeate,
and approximately 0.9 MGD of filtered raw water that will bypass the RO treatment process. The
concentrate from the proposed WTP will be transferred to a location near the North WRF’s golf course
reclaimed water storage pond, where it is blended with the effluent stream from the North WRF. The
blended concentrate/reclaimed water stream will then be transferred into the North WRF’s golf course
reclaimed water storage pond for beneficial reuse (McKim and Creed 2008).

McKim and Creed estimated that the total construction cost of the Buffalo Creek Wellfield and RO WTP
was approximately $21.4 million. These costs have been updated to approximately $25.5 million based
on estimated price increases as reported in Engineering News-Record Construction Cost Index from May
2008 to March 2014. Utilizing a finished water capacity of 3.0 MGD, the capital cost per thousand
gallons based on amortizing the $25.5 million over 30-year duration at five percent is $1.50. The annual
O&M cost was originally projected to be $1.135 million by McKim and Creed in 2008 assuming an
average operating factor of 100 percent or 3.00 MGD, which is equivalent to $1.04 per thousand gallons
of finished water product. These costs have been updated assuming two-percent annual inflation in O&M
costs for the six-year period from May 2008 to June 2014, which resulted in an estimated annual O&M
cost of $1.28 million, which is equivalent to $1.17 per thousand gallons.

The total cost is projected to be $2.67 per thousand gallons of finished water produced. Table 6.3
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility. As discussed in Section 3, because this facility is already permitted and is assumed to
be operational in 2024, the planned finished water capacity is included as existing capacity in Section 3
and not as additional potential supply in this Section.
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Table 6.3 Yield and Probable Cost Estimates for the Proposed 3.0 MGD (Finished Water) Buffalo
Creek Brackish Ground Water Wellfield and RO Facility in Manatee County

. Total Capital Capital Cost O0&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD o gallon gallon
$ million water gallon water
water water
Buffalo Creek
3.0 25.5 8.50 1.50 1.17 2.67
Wellfield $ $ $ $ $

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.

6.2.4 DeSoto County DCI Wellfield

In June 2009 the Authority entered into a memorandum of understanding (MOU) with DeSoto County to
evaluate development of up to 5.0 MGD of brackish ground water supply capacity at the DeSoto County
Department of Juvenile Justice (DJJ) and/or the DCI facilities, and interconnection to the regional system.
The county currently operates a local ground water supply facility at the DCI facility. The supply
facilities at the DJJ site were decommissioned in 2012. These locations have the potential for expansion
to serve local and regional needs. Both locations offer potential to develop additional supply through
reduction in permitted agricultural water use as a result of agricultural lands future transition to residential
land-use. The MOU remains in effective through July 31, 2017.

There is no existing preliminary design and construction cost analysis for the proposed DJJ and/or DCI
brackish wellfield(s), therefore planning level costs were developed based on costs included in
Preliminary Investigation of Brackish Ground Water Development Opportunities at the Peace River
Facility — Conceptual Design of Reverse Osmosis Facilities prepared for the Authority by CH2M Hill in
2013. These costs should be viewed as preliminary and not as robust as the planning level costs presented
above for the PRF, Punta Gorda and Buffalo Creek brackish facilities, all of which had previous detail
conceptual design and cost analyses.

For purposes of this report, it is assumed that a 5.0 MGD finished water capacity wellfield and associated
RO WTP would be developed on county owned property at or near the DCI facility and would be sourced
by ground water from the Tampa/Suwannee limestone zone of the UFA, and the IAS. The DCI facility
was chosen over the DIJJ facility for planning purposes due to the existing ground water production
operation at that location. The proposed design is for the RO WTP to treat 5.0 MGD from the
Tampa/Suwannee limestone of the UFA, which would produce 4.0 MGD of low TDS permeate while
operating at an 80 percent recovery rate. Approximately 1-2 MGD of water from the IAS would be
blended with the RO permeate to increase finished water stability before degasification and chemical
post-treatment. The use of the bypass blended water improves finished water quality while reducing
treatment cost and could improve the overall recovery of the facility to between 83 or 86 percent.

The estimated total construction cost of the DCI Wellfield and RO WTP is approximately $40.1 million.
These costs are based on costs for a similar facility at the PRF but include an additional $6.3 million for a
ten-mile, 16-inch transmission main with a booster pump to interconnect to the regional system via the
county’s existing transmission mains, and $0.5 million reduction in well construction costs due to wells
being completed to the Suwannee/Tampa limestone versus the Avon Park Formation. Utilizing a finished
water capacity of 5.0 MGD, the capital cost per thousand gallons based on amortizing the $40.1 million
over 30-year duration at five percent is $1.42. The annual O&M cost is projected to be $1.625 million
when the plant is operating at full capacity, which is equivalent to $0.89 per 1,000 gallons of finished
water product. These costs are based on costs for a similar facility at the PRF but include an additional
$0.225 million annually for personnel costs at the new facility.
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The total cost is projected to be $2.31 per thousand gallons of finished water produced. Table 6.4
summarizes yield and estimated costs for this facility and Figure 6.1 illustrates its general location.

Table 6.4 Yield and Probable Cost Estimates for the Proposed 5.0 MGD (Finished Water) DeSoto
County Brackish Ground Water Wellfield at or near the DeSoto Correctional Institution (DCI)

. Total Capital Capital Cost O&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD . gallon gallon
$ million water gallon water
water water
DeSoto County
5.0 40.1 8.02 1.42 0.89 2.31
DCI Wellfield $ $ $ $ $

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.
6.2.5 West Village Wellfield

In April 2011, the SWFWMD issued a permit to the City of North Port that included the future West
Village Wellfield that the City expects to bring online by 2024 (the ultimate timing of development will
depend on water demand requirements and other considerations). The authorized annual average and
peak month quantity for this facility is 2.7 MGD.

The wells for this wellfield have already been constructed and dedicated to the city without pumps,
motors or gathering pipelines, and will remain unproductive until the West Villages RO WTP is
completed (planned for 2024). There is no existing preliminary design and construction cost analysis for
the remainder of the proposed West Village Wellfield, therefore planning level costs were developed
based on costs included in Tetra Tech’s 2010 Water Treatment Cost Analysis Report for a brackish
ground water RO facility near the City of Punta Gorda’s existing Shell Creek WTP. The proposed West
Village Wellfield is in a similar geologic setting to the proposed Punta Gorda Wellfield and therefore
costs of development are expected to be similar. The costs described below should be viewed as
preliminary and not as robust as the planning level costs presented above for the PRF, Punta Gorda and
Buffalo Creek Wellfields, all of which had previous detail conceptual design and cost analysis completed.

For purposes of this report, it is assumed that a 2.70 MGD wellfield and associated RO WTP with 25
percent treatment losses will be constructed to produce 2.025 MGD of finished water capacity. Ground
water from the Tampa/Suwannee limestone zone of the UFA, and the IAS, would provide the source
water for the facility, and a deep injection well would be built to dispose of the RO concentrate.

The estimated total construction cost of the West Village Wellfield and RO WTP is approximately $16.5
million. These costs are based on proportional costs (2.025 versus 4.000 MGD of finished water
capacity) relative to the Punta Gorda Wellfield and result in a cost per thousand gallons of water produced
of $1.43. There will be some savings in these costs as the production wells are already constructed. The
O&M cost is projected to be $0.83 million when the plant is operating at full capacity, which is
equivalent to $1.12 per 1,000 gallons of finished water product.

The total cost is projected to be $2.55 per thousand gallons of finished water produced. Table 6.5
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.
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Table 6.5 Yield and Probable Cost Estimates for the Proposed 2.025 MGD (Finished Water) West
Village Brackish Ground Water Wellfield in the West Village Improvement District

. Total Capital Capital Cost O&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD -, gallon gallon
$ million water gallon water
water water
West Village
2.025 16.5 8.15 1.43 1.12 $2.55
Wellfield $ $ $ $

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.

6.2.6 Cow Pen Slough Surface Water Development Facility

The Dona Bay watershed is drained by three historical tidal creeks: Fox, Shakett and Salt, as well as the
constructed Cow Pen Canal that drained and diverted the original Cow Pen Slough tributary from the
Myakka River watershed to Dona Bay. The construction of the Cow Pen Canal in the 1960s increased the
Dona Bay watershed from approximately 16 to 74 square miles and brought a significant increase in
freshwater volumes to Dona Bay. As a result, Dona Bay has experienced dramatic variability in seasonal
salinities and an associated decline in the flora and fauna that historically were found there.

Sarasota County in cooperation with the SWFWMD completed the Dona Bay Watershed Management
Plan (WMP) in 2007, which included an evaluation of opportunities to divert water from Cow Pen Slough
to partially restore the hydrology and original salinity regime of Dona Bay and to provide water for a
public water supply. The diversion of water is intended to reduce the fresh water flow into Dona Bay to
more closely mimic historical conditions. Because of the seasonal variations in flow in the canal, the
water would be stored in reservoirs to provide a reliable year round drinking water supply. The diversion
of freshwater flow for a drinking water supply and the rehydration of former Cow Pen Slough wetlands
are part of the planned hydrologic restoration of Dona Bay.

The Dona Bay WMP provided an analysis of restoration alternatives for the Dona Bay system and
included hydrologic analyses and yield estimates for two potential water supply reservoirs. The
hydrologic analysis was updated as part of the Authority’s Source Water Feasibility Study for the Upper
Myakka River, Shell and Prairie Creeks and Dona Bay Watersheds (PBS&J 2009), which confirmed that
there is excess water in the watershed upstream of the upper weir in Cow Pen Slough canal available for a
water supply. These evaluations indicate that the analyses used in the Dona Bay WMP are consistent
with the MFL approach used by the SWFWMD and that the Cow Pen Slough system in conjunction with
two adjacent proposed reservoirs could yield up to 15.0 MGD (PBS&J 2009). Sarasota County has
continued to evaluate alternatives for the restoration and water supply development of Cow Pen
Slough/Dona Bay, and plans are to implement the project in three primary phases.

Phases 1A and 1B includes a new diversion structure in the Cow Pen Slough canal, the construction of a
20-acre diversion cell, an 80-acre linear conveyance and storage facility to direct flows into 180 acres of
existing storage lakes and 83 acres of wetlands east of the canal, and a 72-inch pipeline to transfer water
to the Venice Minerals borrow pit site, the future Venice Minerals reservoir site. The county has reported
that the conceptual level probable cost is approximately $20 million for the new diversion structure in the
Cow Pen Slough canal and the construction of the conveyance system components to the Venice Minerals
reservoir site. Phase 1A is under design and will be constructed as part of the water quality improvements
needed to reduce the environmental impacts to Dona Bay from the construction of Cow Pen Slough.

Phase 1B includes completion of the future Venice Minerals reservoir site, a pumping station at the
reservoir, and a raw water main to the Carlton Reserve where a new surface WTP will be constructed.
Due to elevated TDS levels during dry weather, a membrane treatment process will be needed to meet
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secondary drinking water standards. Phase 1 includes the combination of Phases 1A and 1B and is
estimated to yield 5.0 MGD. Phases II and III will involve WTP and reservoir expansions, and both are
planned to yield 5.0 MGD of additional finished water capacity, resulting in an ultimate supply of 15.0
MGD on an annual average basis.

In 2009, PBS&J estimated the total probable costs for the water supply portion of Phase 1 at $88 million.
This included $16 to $25 million for the improvements needed at the Venice Minerals reservoir site,
$39.3 to $52.0 million for the new surface WTP at the Carlton Reserve, and $14 million for the new
diversion structure in the Cow Pen Slough canal and construction of a transmission main from the
diversion structure to the Venice Minerals reservoir site. The balance of the funds was for other items
including a transmission main to deliver water from the Venice Minerals reservoir site to the new WTP.

In 2014, Carollo completed a Treatability Analysis for the Cow Pen Slough and Intermediate Aquifer
Water Sources for Sarasota County. One of the key findings was that compared to water diverted from
Cow Pen Slough, the IAS contains higher concentrations of TDS and sulfate. These parameters, along
with the presence of aluminum and fluoride, make it undesirable to blend raw ground water from the IAS
with surface water in the reservoir to increase reliability, a concept that was forwarded by PBS&J in
2009. The second was that the probable cost for the four treatment trains described for the proposed new
WTP ranged from $33.6 to $47.2 million, which was somewhat less than estimated costs prepared by
PBS&J that ranged from $39.3 to 52.0 million. Finally, the excess flow in Cow Pen Slough and the water
quality conveyance project as currently designed combined with the existing storage in the Venice
Minerals pit would reduce the reservoir needs for the first 5.0 MGD of potable water supply. Therefore,
the more recent WTP costs combined with the lower reservoir costs developed by PBS&J are utilized to
compare the potential costs of Cow Pen Slough Phase 1 to other potential supplies in this report. Costs
for Phases II and III have yet to be developed.

Estimated total capital cost of the reservoir component of the water supply elements in Phase 1 of the
Cow Pen Slough project was $16 million as reported by PBS&J. These costs have been updated to $18.5
million based on estimated price increases as reported in Engineering News-Record Construction Cost
Index from August 2009 to March 2014. Combining the most current WTP costs of $47.2 million with
the new indexed reservoir costs of $18.5 million, results in an estimated total cost of $65.7 million.
Utilizing a finished water capacity of 5.0 MGD, the capital cost per thousand gallons based on amortizing
the $65.7 million over 30-year duration at five percent is $2.32. In 2014, Carollo estimated O&M costs
associated with the proposed water treatment trains at the new facility to be between $1.02 and $1.21.
These O&M costs assumed the proposed WTP was producing 4.0 MGD of finished water on an annual
average basis.

The total cost is projected to be $3.53 per thousand gallons of finished water produced. Table 6.6
summarizes yield and estimated costs for this facility. Because these costs include upsizing of elements
of the infrastructure in Phase 1 to meet infrastructure needs in Phases II and III, the overall project cost
per thousand should decline as additional planned expansion occurs due to the benefits of economy of
scale. Figure 6.1 illustrates the general location of the proposed facility.
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Table 6.6 Yield and Probable Cost Estimates for the Proposed 5.0 MGD (Finished Water) Cow Pen
Slough Surface Water Development Facility

. Total Capital Capital Cost 0&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD o gallon gallon
$ million water gallon water
water water
Cow Pen Slough
Surface Water | g, | 657 | 1314 52.32 $1.21 §3.53
Development
Facility - Phase 1

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.
6.2.7 Shell and Prairie Creeks Surface Water Development System

Three major tributaries discharge into the lower Peace River: Joshua Creek, Horse Creek and Shell
Creek. Shell Creek is the largest of these three tributaries, and with Prairie Creek, makes up the Shell and
Prairie Creek watershed. The watershed is approximately 434 square miles in size with Prairie Creek
accounting for 265 square miles and Shell Creek for 102 square miles. Together this combined watershed
is nearly twice as large as the Horse Creek watershed (245 square miles) and more than three times as
large as the Joshua Creek watershed (121 square miles). Shell and Prairie Creeks merge just upstream of
Punta Gorda’s Shell Creek Reservoir, which was created by the construction of the Hendrickson Dam in
1965. The Shell Creek Reservoir, which provides approximately 0.35 billion gallons of storage, serves as
Punta Gorda’s primary water supply source.

There have been a number of investigations exploring the potential of developing surface water supplies
in the Shell and Prairie Creek watersheds over the past 15 years, including its inclusion as a potential
regional water supply source in the Authority’s 2006 IRWSMP. Subsequently, the Authority
commissioned the Source Water Feasibility Study for the Upper Myakka River, Shell and Prairie Creeks
and Dona Bay Watersheds (PBS&J 2009). This investigation utilized reservoir optimization modeling to
estimate potential yield and costs for various reservoir and conjunctive use scenarios. Proposed MFLs, as
well as Punta Gorda’s existing average annual and peak month permitted withdrawals of 8.088 and
11.728 MGD, respectively, from the Shell Creek Reservoir were considered in all scenarios. The 2009
evaluation also recognized that water in this system has historically exceeded the secondary drinking
water standard for TDS, ranging from about 500 to 1000 mg/L much of the year, and as such will affect
the selected treatment method. Ground water withdrawals for conjunctive use took into consideration
MFLs associated with the SWFWMD’s MIA, existing legal users and environmental features.

From 13 potential reservoir sites identified in the initial screening in the Shell and Prairie Creek
watershed, the three most promising sites (SP-1, SP-2 and SP-4) were selected (see PBS&J 2009). Since
Prairie Creek has a larger drainage area and better water quality than Shell Creek, the intake locations
were selected along Prairie Creek. The location farther downstream has a larger drainage area and
supported an estimated yield of 20 MGD versus 12 MGD for the upstream intake. Intake and storage
capacity were adjusted in the analysis to achieve a 100 percent reliable yield based on flow records and
estimated system losses such as net evaporation. The yield calculations used for this supply project are
based on an intake capacity of 100 cfs and a reservoir capacity of up to 6.5 billion gallons.

The diversions utilized by PBS&J assumed that the SWFWMD would adopt MFLs for Shell Creek
allowing the diversions listed below which are based on flows measured at United States Geological
Survey (USGS) gage 02298202 (Shell Creek near Punta Gorda). SWFWMD’s current MFL schedule
shows MFL’s for Shell Creek are proposed to be adopted in 2018.
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e 10 percent below and 23 percent above a median flow of 84 cfs from April 20 to June 25 (Block
1);

e 18 percent below and 42 percent above a median flow of 98 cfs from October 27 to April 19
(Block 2); and,

e 35 percent below and 83 percent above a median flow of 424 cfs from June 26 to October 26
(Block 3).

For purposes of this report the analysis completed by PBS&J is considered a good planning level effort
and the basis for the planning level costs and yield below. It is recommended that this analysis be
updated once the SWFWMD adopts MFLs for Shell Creek.

The cost and yield shown below is for option SP 2A in PBS&J’s 2009 report and although it is not the
least cost option it eliminates the uncertainty associated with transporting the raw water for treatment via
Shell Creek and significant conjunctive use of ground water. Both of these elements may prove viable
and if so could ultimately lower the cost of this option that includes the following:

6.5 billion gallon reservoir in the lower watershed;

100 cfs maximum intake structure located near the confluence of Shell and Prairie Creeks;

20 MGD RO WTP near the City of Punta Gorda’s existing Shell Creek WTP;

five-miles of a 36-inch transmission main to deliver water for treatment at a new RO WTP; and,
A disposal well system near the site of the new WTP.

PBS&J estimated the total capital cost of this surface water system to be $353.5 million. These costs
have been updated to $399.5 million based on estimated price increases as reported in Engineering News-
Record Construction Cost Index from August 2009 to March 2014. Utilizing a finished water capacity of
20.0 MGD, the capital cost per thousand gallons based on amortizing the $399.4 million over 30-year
duration at five percent is $3.53. PBS&J estimated that the annual O&M cost is projected to be $9.1
million assuming the facility is operating at full capacity, which is equivalent to $1.24 per thousand
gallons of finished water. Updating these O&M costs assuming an annual inflation rate of two percent
yields a cost of $1.37 per thousand gallons of finished water.

The total cost is projected to be $4.90 per thousand gallons of finished water produced. Table 6.7
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.
Table 6.7 Yield and Probable Cost Estimates for the Proposed 20.0 MGD (Finished Water) Shell
and Prairie Creeks Surface Water Development Facility

. Total Capital Capital Cost O&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD o gallon gallon
$ million water gallon water
water water
Shell and Prairie
Creeks Surface
Water 20 $399.4 $19.97 $3.53 $1.37 $4.90
Development
Facility

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.
6.2.8 Upper Myakka River Surface Water Development System

The upper Myakka River watershed is defined as the area upstream of SR 72 and covers approximately
230 square miles in the overall 600-square mile Myakka River watershed. The major tributaries to the
upper Myakka River include Howard Creek, Mossy Island Slough, Tatum Sawgrass Slough, Owen Creek,
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Ogleby Creek, Maple Creek, Long Creek and Wingate Creek. The Myakka River is the second largest
source of freshwater inflow into Charlotte Harbor.

Over the past several decades, runoff from irrigated agricultural lands has increased the dry season flows
in the upper Myakka River, which historically had little to no flow during the dry season. For example,
from 1940-1969 flows for the river reach from the USGS Myakka River at Myakka City gage (SR 70),
downstream to the Myakka River near Sarasota, FL gage (SR 70) the median year had 35 days with no
flow. In contrast, the median year between 1970 and 2013 had no days when there was no flow. These
“excess flows” have been identified and evaluated as a potential water supply source. Capturing these
excess flows should improve water level fluctuations in swamp and reverse some of the impacts that have
occurred to this regional wetland system.

There have been a number of investigations exploring the potential of developing surface water supplies
in the upper Myakka River watershed over the past decade or more, including its inclusion as a primary
potential regional water supply in the Authority’s 2006 IRWSMP. Subsequently, the Authority
commissioned the Source Water Feasibility Study for the Upper Myakka River, Shell and Prairie Creeks
and Dona Bay Watersheds (PBS&J 2009). As with Cow Pen Slough, and Shell and Prairie Creeks,
reservoir optimization modeling was utilized to estimate potential yield for various reservoirs as well as
conjunctive use in the upper Myakka River watershed, and took into consideration recently adopted
MFLs. Ground water withdrawals for conjunctive use took into consideration MFLs associated with the
SWFWMD’s MIA, as well as potential impacts to existing legal users and environmental features.

The initial screening of reservoirs in the upper Myakka River watershed yielded three potential sites for
the detailed evaluation process. These three sites are very similar in nature. The primary differences are
related to intake and transmission main lengths and potential mitigation requirements for scrub jay
habitat.

The yield analysis for the three alternative reservoir sites included both “excess water” and “available
water”. The excess water is water contributed to the system from agricultural irrigation and runoff and
was determined by the SWFWMD’s water budget model. All of the excess water can be used as a water
supply source. The quantity of available water that may be used for a water supply source is determined
by analysis of long-term flows and limitations associated with the established MFLs for the upper
Myakka River for the seasonal periods of the year. Intake and storage capacity were adjusted in the
analysis to achieve a 100 percent reliable yield based on flow records and estimated system losses such as
net evaporation. Based on an intake capacity of 60 cfs and reservoir storage of 5.9 to 6.2 billion gallons,
the yield of the upper Myakka system would be 10 to 11 MGD (PBS&J 2009).

Water quality is an issue in the upper Myakka River watershed. TDS concentrations in the tributaries to
the Flatford Swamp exceed secondary drinking water standards, and as such a membrane treatment
process will be required to meet drinking water standards. Disposal of the mineralized concentrate from
the membrane process is typically by deep well injection or disposal at a waste water treatment facility,
neither of which is available or viable in the areas selected for the reservoirs. If an upper Myakka River
option is pursued, a raw water main will most likely be required to supply a new membrane treatment
facility nearer the coast where deep well injection is viable for RO concentrate disposal. Several
alignments were evaluated for a transmission main from the reservoir sites to a connection with the
regional system at University Parkway.

During the course of the development of the reservoir and intake sizing and related yield estimates, it
became apparent that the upper Myakka stream flows were extremely variable with extended periods of
little to no flow and short periods of high flows in response to local rainfall. Developing reliable water
supplies on systems like this requires a significant upsizing of storage and intake pumping facilities,
which leads to higher facility costs and long idle periods.
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In an effort to find ways to reduce facilities costs, an example scenario of conjunctive use was evaluated.
A hydrologic model was prepared which looked at the effect of introducing ground water into the system
to supplement times when no flow could be taken from the streams. The analysis looked at varying
ground water input, intake pumping size, total required water yield and the reservoir level at which
ground water was introduced. The output was the required reservoir size needed to provide full reliability
(PBS&J 2009).

The results of this analysis showed that reservoir sizes could be dramatically reduced if the surface water
source was developed in conjunction with relatively small average annual quantities of ground water.
The supplemental ground water could come from multiple sources throughout the interconnected regional
system and again emphasizes the importance of sharing of excess capacity.

Further, the potential reservoir sites in the upper Myakka River watershed are very near the MIA of the
SWUCA so obtaining a permit for a new ground water source would be difficult. However, there are
opportunities to convert existing ground water permits in the area, such as when an agricultural operation
is converted to a residential development if a net benefit can be demonstrated. A conjunctive use
alternative that provides an annual average of 1.8 MGD of ground water and a peak of 10 MGD during
drought periods is included for each of the potential sites. This alternative reduces the size of the required
reservoir by about 50 percent for the same yield and reliability (PBS&J 2009).

Planning level costs were estimated for developing supplemental water supply for various scenarios in the
Upper Myakka watershed. Cost estimates focused on multiple diversion rates and off stream reservoir
volumes, development of a conjunctive use ground-water supply, intake structures, pump stations,
conveyance, transmission and several water treatment alternatives. The cost and yield shown below is for
option UM-1 in PBS&J’s 2009 and includes conjunctive use. This was the least cost option in the 2009
report and includes the following:

6.2 billion gallon reservoir in the vicinity of the Flatford Swamp;

60 cfs maximum intake structure;

10 MGD RO WTP (for the surface water) near the gulf coast;

20-miles of a 30-inch transmission main to deliver water for treatment at a new RO WTP; and,
A disposal well system near the site of the new WTP.

PBS&J estimated the total capital cost of this surface water system with conjunctive use to be $244.4
million. These costs have been updated to $276.2 million based on estimated price increases as reported
in Engineering News-Record Construction Cost Index from August 2009 to March 2014. Utilizing a
finished water capacity of 10.0 MGD, the capital cost per thousand gallons based on amortizing the
$276.2 million over 30-year duration at five percent is $4.87. PBS&J estimated that the annual O&M
cost is projected to be $5.0 million assuming the facility is operating at full capacity, which is equivalent
to $1.36 per thousand gallons of finished water. Updating these O&M costs assuming an annual inflation
rate of two percent yields a cost of $1.50 per thousand gallons of finished water.

The total cost is projected to be $6.37 per thousand gallons of finished water produced. Table 6.8
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.
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Table 6.8 Yield and Probable Cost Estimates for the Proposed 10.0 MGD (Finished Water) Upper
Myakka River Surface Water Development Facility

. Total Capital Capital Cost O0&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD . gallon gallon
$ million water gallon water
water water
Upper Myakka
River Surface
Water 10 $276 $27.57 $4.87 $1.50 $6.37
Development
Facility

Note: These are planning/design level cost estimates which have an anticipated accuracy of -30 to +50
percent.

SWFWMD continues to pursue water supply options associated with potential restoration of the upper
Myakka River. One of the latest developments was the completion of the Flatford Swamp Hydrologic
Restoration Feasibility Study for the SWFWMD in partnership with Mosaic, which included a cost and
benefit analysis of alternative configurations intended for delivery of water from Flatford Swamp to
Mosaic property for use in mining operations. This investigation concluded that 6 to 10 MGD of excess
water can successfully be intercepted and diverted for purposes of mining operations (Ardaman 2013).
Discussions continue with Mosaic on whether to move forward into preliminary design evaluating the
benefits of the project. If this project is implemented it would effectively eliminate the upper Myakka as
a potential supply for the Authority for the duration of the water need by Mosaic.

6.2.9 Peace River Facility Expansion

As described previously, there has been extensive investigation into developing a brackish wellfield and
associated RO treatment facility at the PRF. Another potential source of supply could be a further
expansion of the PRF surface water storage and water treatment facilities to capture additional flows from
the lower Peace River. In its 2010 Regional Water Supply Plan, the SWFWMD stated that based on
minimum flow criteria, and taking into account all existing permitted uses, there could be as much as 80
MGD of additional water supply available from the Peace River. Economically capturing all potentially
available yield from the river is highly unlikely as it would require tremendous storage and diversion
infrastructure due to the highly variable flows in the river. However, the PRF is ideally located to capture
and utilize a larger portion of available supply from the river than current infrastructure allows.

Over the past several years, the Authority, in cooperation with the SWFWMD has developed a facilities
optimization model that allows assessment of system yield and reliability under certain environmental and
infrastructure constraints, utilizing long-term flow records of the lower Peace River. The model is termed
the Peace River Operations Platform Assessment Tool (PRO-PAT) and was utilized to determine
expected reliability for an array of yields, based on additional surface water storage, water treatment and
intake structure capacity. Additional yields evaluated were 5, 10 and 15 MGD average annual finished
water capacity. Reservoir storage varied from the existing 6.5 billion gallons to 10.5 and 12.5 billion
gallons and river diversion infrastructure varied from the existing 120 MGD to 150 and 200 MGD. The
WTP capacity varied from the existing 48 MGD to 54, 60 and 66 MGD. The increase from 51 MGD
(current) to 54 MGD was related to improvements and re-rating of the PRF WTP anticipated in 2017.
Increases to 60 and 66 MGD represent WTP expansions. A total of 144 model scenarios were run by the
Authority staff in June 2014.

Scenario 144 evaluated increasing the average annual finished water capacity by 15 MGD and included
constructing an additional six billion gallons of reservoir storage, upsizing the river diversion
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infrastructure to 200 MGD, improvements and re-rating the WTP to 54 MGD then upsizing by an
additional 12 MGD, resulting in a finished water capacity of 66 MGD. Based on historical flows of the
Peace River, constraints of the MFLs adopted for the lower Peace River, river water quality
considerations, and conjunctive operation of the surface water reservoirs and ASR system at the PRF, the
PRO-PAT model calculated that the 15 MGD of additional finished water capacity would have a
reliability approaching 98 percent. This appears to be an attractive future option for the Authority.

Costs from the previous expansion were utilized to develop planning level cost estimates for design,
permitting, and construction of the 15 MGD finished water capacity expansion described above. The
previous costs were updated based on estimated price increases as reported in Engineering News-Record
Construction Cost Index from February 2010 to March 2014. This included $90.6 million for the
additional 6 billion gallons of reservoir storage, $51.5 million for the 12 MGD expansion of water
treatment capacity, $8 million for upsizing the intake diversion infrastructure on the Peace River, and $8
million for four miles of 54-inch transmission main to transport river diversions to the expanded surface
water storage. This resulted in a total capital cost estimate of $158.1 million. Utilizing a finished water
capacity of 15.0 MGD, the capital cost per thousand gallons based on amortizing the $158.1 million over
30-year duration at five percent is $1.86. Utilizing historical O&M cost data from the Authority’s O&M
cost to operate the expanded PRF at 48 MGD annual average finished water capacity is estimated to be
$1.37 per thousand gallons.

The total cost is projected to be $3.23 per thousand gallons of finished water produced. Table 6.9
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.

Table 6.9 Yield and Probable Cost Estimates for the Proposed 15.0 MGD (Finished Water) Peace
River Facility Expansion

. Total Capital Capital Cost O&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD . gallon gallon
$ million water gallon water

water water
Peace River

Facility 15.0 158.1 $10.54 $1.86 $1.37 $3.23
Expansion

Note: These are planning/design level cost estimates which have an anticipated accuracy of -30 to +50
percent.

6.2.10 Blackburn Canal Surface Water Development Facility

The Roberts Bay estuary is located in Sarasota County south of Dona Bay. Its watershed is drained by
the tidal Curry Creek, which has been dredged and extended to the Myakka River by the construction of
the Blackburn Canal. As such, Myakka River flows have been diverted from the Myakka River
watershed to Curry Creek and Roberts Bay.

The Blackburn Canal was constructed in the late 1950’s and early 1960’s by private property interests to
relieve flooding on the Myakka River. The Blackburn Canal intercepts the Myakka River between the
present day Border Road and 1-75 bridges. It extends approximately six miles from its confluence with
the Myakka River to Curry Creek and Roberts Bay, and according to the original engineering report
prepared by DeLew, Cather and Brill, the canal was designed to convey approximately 800 cfs for the 50-
year frequency flood event. This canal was excavated at or below sea level from the Myakka River, west
to Curry Creek. Curry Creek, once a relatively short, natural coastal creek, was straightened and
deepened to provide for an adequate hydraulic connection with the Blackburn Canal. As a result, Roberts
Bay has experienced dramatic declines in seasonal salinities and native biological flora and fauna.
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In previous work performed in association with the Curry Creek floodplain study update, it was estimated
that approximately seven percent of the freshwater flows by volume in the Myakka River were diverted to
Curry Creek and Roberts Bay by the Blackburn Canal. With a contributing area of approximately 278.2
square miles and an average annual runoff of 15.26 inches, the estimated average annual volume of
freshwater diverted to Roberts Bay from the Myakka River based upon seven percent diversion
percentage would be 15,851 acre-feet. However, this annual runoff volume will vary significantly from
year to year based upon seasonal rainfall patterns (Kimley-Horn 2006).

The establishment of MFL criteria for the lower Myakka River by SWFWMD in 2011 recognized and
confirmed that Blackburn Canal was a significant hydrologic modification that primarily acts to divert
freshwater inflow from the Myakka River estuary to Curry Creek and Roberts Bay. Based upon stream
gauge information in Blackburn Canal, the MFL study estimated that the average flow between 2004 and
2009 was between 24.5 and 28.1 cfs, or between 11.2 and 18.7 percent of flow at the Myakka River gage
near State Road 72. Therefore, the diversion of water from Blackburn Canal as an alternative water
supply is believed to be consistent with the lower Myakka River MFL and would provide environmental
benefits associated with hydrologic/flow restoration of Curry Creek and Roberts Bay.

The challenge would be capturing and storing the excess freshwater between the Myakka River and Curry
Creek/Roberts Bay. Staged salinity barriers could be investigated to enhance hydrologic low flow
conditions in the lower Myakka River and Curry Creek/Roberts Bay, and provide a freshwater “wet well”
within Blackburn Canal for withdrawal of excess freshwater. It is anticipated that captured excess
freshwater would need to be pumped to a storage facility that may or may not be hydraulically connected
to the storage facilities planned by the Dona Bay WMP. From an alternative water supply perspective, it
would seem environmentally beneficial for offline storage areas to be filled before releasing excess
freshwater water to Curry Creek/Roberts Bay.

Based upon the above, Blackburn Canal could be pursued as an alternative water source for the future and
could also reduce excess freshwater and total nitrogen loads to Curry Creek/Roberts Bay. Estimates are
the Blackburn Canal has increased the volume of freshwater to Curry Creek/Roberts Bay by a factor of
approximately two and half times. A similar analysis for the impact of the Cow Pen Slough canal
indicated an increase by about a factor of five to Dona Bay. Therefore, a rough estimate of the potential
yield from the Blackburn Canal system is between 2.5 and 7.5 MGD, depending on the ability to capture
and store the excess surface water.

There is no existing preliminary design and construction cost analysis for the proposed Blackburn Canal
surface water system, therefore planning level costs were developed based on those included for the
previously discussed Cow Pen Slough surface water development facility and the recent expansions
(2009) to the PRF. These costs should be viewed as preliminary and not as robust as the planning level
costs presented above for the Cow Pen Slough, Upper Myakka and Shell and Prairie Creek systems, all of
which had previous detail conceptual design and cost analysis completed, or the expansion of the PRF
that had actual costs for expansion in 2009 to aid in future cost estimates. It is recommended that the
Authority undertake a detailed conceptual design and cost analysis of this potential supply at some point
in the future to aid in planning efforts.

For purposes of this report, it is assumed that a 5.0 MGD finished water capacity surface water reservoir
and associated RO WTP would be developed on publicly owned property in the vicinity of the Blackburn
Canal. The intake design, WTP and deep injection well to dispose of the treated concentrate would be
similar that that proposed for the Cow Pen Slough system and the PRF expansion. Based on these
comparisons, the estimated total construction cost of the Blackburn Canal Facility is approximately
$104.8 million. These costs are based on a 3 billion gallon reservoir ($45.3 million) with similar cost as
the recently completed 6 billion gallon reservoir at the PRF, a 5.0 MGD finish water capacity WTP ($40.4
million) similar to one of the WTP facilities recently evaluated to treat diversions from Cow Pen Slough,
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a 30 MGD surface water intake structure ($3.0 million) on Blackburn Canal, a deep injection well ($3.8
million) to dispose of the RO concentrate, purchase of 600 acres for a reservoir site ($6.0 million), and a
ten-mile, 16-inch transmission main with a booster pump ($6.3 million) to interconnect to the regional
system. Utilizing a finished water capacity of 5.0 MGD, the capital cost per thousand gallons based on
amortizing the $104.8 million over 30-year duration at five percent is $3.70. The annual O&M costs are
expected to be similar to those associated with the Cow Pen Slough Phase 1 project, which is $1.21 per
thousand gallons of finished water product. The assumptions made for facility components are subject to
change pending a detailed conceptual design, which will impact the overall projected costs.

The total cost is projected to be $4.91 per thousand gallons of finished water produced. Table 6.10
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.
Table 6.10 Yield and Probable Cost Estimates for the Proposed 5.0 MGD (Finished Water)
Blackburn Canal Surface Water Development Facility

. Total Capital Capital Cost 0&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD . gallon gallon
$ million water gallon water
water water
Blackburn Canal
Surface Water 5.0 $104.8 $20.96 $3.70 $1.21 $4.91
Development
Facility

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.
6.2.11 Seawater Desalination Facilities

In 2005 the SWFWMD commissioned a series of seawater desalination feasibility analyses along the
west-coast of Florida and the findings were included in SWFWMD’s 2006 and 2010 Regional Water
Supply Plans. The evaluation of seawater desalination as a source for the region focused on locating
suitable areas that (1) would be compatible with adjacent land uses, (2) would be near existing potable
water transmission infrastructure, and (3) could be permitted for disposal of the concentrate. Two sites
were identified by Greely and Hansen in 2005 for SWFWMD that meet these criteria in the Authority’s
four-county area: the Port Manatee site in Manatee County and a site in an industrial area near the Venice
airport in Sarasota County. Each option was conceptualized as having a production capacity of up to 20
MGD.

Port Manatee

This option is for the development of a desalination facility at or near Port Manatee in northwestern
Manatee County, on Tampa Bay. The site was chosen because of its industrial nature, proximity to a
deep-water channel that could accommodate intake and discharge facilities, and potential to obtain a
permit to discharge concentrate. An additional advantage of the site is that it is located approximately 0.5
miles from a point of connection to two large potable water transmission lines that are part of Manatee
County’s water system. The facility would be designed to withdraw up to 440 MGD of seawater, of
which 40 MGD would be feed water for the desalination process. Twenty MGD of finished water would
be produced and 20 MGD of concentrate would be diluted with up to 400 MGD of seawater (20 to 1
ratio) and discharged to the gulf. Because the concentrate would be discharged in Class III waters outside
aquatic preserves or areas designated as Outstanding Florida Waters, the potential for obtaining a permit
for the discharge would be improved. The proximity of this site to the mouth of Tampa Bay may be
advantageous with respect to concentrate disposal because the large volumes of water entering and
leaving the bay during a normal tidal cycle would provide the volume of water necessary for dilution
(SWFWMD 2005).
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In 2005, Greely and Hansen estimated the total capital cost of a seawater desalination facility at Port
Manatee to be $157.3 million. These costs have been updated to $200.0 million based on estimated price
increases as reported in Engineering News-Record Construction Cost Index from November 2005 to
March 2014. Utilizing a finished water capacity of 20.0 MGD, the capital cost per thousand gallons
based on amortizing the $200.0 million over 30-year duration at five percent is $1.76. Greely and Hansen
estimated that the annual O&M cost is projected to be $20.4 million assuming the facility is operating at
full capacity, which is equivalent to $2.79 per thousand gallons of finished water. Updating these O&M
costs assuming an annual inflation rate of two percent yields a cost of $3.34 per thousand gallons of
finished water.

The total cost is projected to be $5.10 per thousand gallons of finished water produced. Table 6.11
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.

Table 6.11 Yield and Probable Cost Estimates for a Seawater Desalination Facility at or Near Port

Manatee
. Total Capital Capital Cost 0&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD o gallon gallon
$ million water gallon water
water water
Seawater
Desalination
Facility At or 20.0 $200.0 $10.00 $1.76 $3.34 $5.10
Near Port
Manatee

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 percent.

Near Venice Airport

This option is for a desalination facility located in the general vicinity of the Venice airport. The site was
chosen because it is in close proximity to areas of high water demand, has access to potential intake and
discharge sites in the Intracoastal Waterway and Gulf of Mexico, and is near a permitted surface water
discharge site. The site is also located near a water treatment plant that is interconnected to the Sarasota
County Water System, which could serve as the point of distribution for the product water. The intake
would be located in the Intracoastal Waterway, which would increase circulation in a portion of the
waterway that has exhibited poor water quality. The concentrate would be sent through a pipeline to
discharge in the Gulf of Mexico. To properly manage the disposal of concentrate, the intake would be
designed to withdraw up to 440 MGD from the Intracoastal Waterway, of which 40 MGD would be feed
water for the desalination process. The process would result in 20 MGD of concentrate that would be
diluted with up to 400 MGD of seawater (20 to 1 ratio) and discharged to the gulf (SWFWMD 2005).

In 2005, Greely and Hansen estimated the total capital cost of a seawater desalination facility near the
Venice Airport to be $152.9 million. These costs have been updated to $194.2 million based on estimated
price increases as reported in Engineering News-Record Construction Cost Index from November 2005 to
March 2014. Utilizing a finished water capacity of 20.0 MGD, the capital cost per thousand gallons
based on amortizing the $194.2 million over 30-year duration at five percent is $1.71. Greely and Hansen
estimated that the annual O&M cost is projected to be $20.3 million assuming the facility is operating at
full capacity, which is equivalent to $2.78 per thousand gallons of finished water. Updating these O&M
costs assuming an annual inflation rate of two percent yields a cost of $3.33 per thousand gallons of
finished water.
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The total cost is projected to be $5.04 per thousand gallons of finished water produced. Table 6.12
summarizes yield and estimated costs for this facility. Figure 6.1 illustrates the general location of the
proposed facility.

Table 6.12 Yield and Probable Cost Estimates for a Seawater Desalination Facility Near Venice

. Total Capital Capital Cost O&M Total Cost
. Yield $/1,000 $/1,000
Alternative Cost $/gallon $/1,000
MGD s gallon gallon
$ million water gallon water
water water
Seawater
Desalination
Facility 20.0 $194.2 $9.71 $1.71 $3.33 $5.04
Near Venice
Airport

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 to
percent.

6.3 Additional Supplies Utilizing Net Benefit

The concept of “Net Benefit” is derived from the SWFWMD SWUCA Recovery Strategy and WUP
Rules. The purpose of these Net Benefit provisions is to provide WUP applicants flexibility in situations
where existing rules will not otherwise allow new ground water quantities. There are two key types of
Net Benefit that could yield substantial quantities to the Authority, its member governments, and existing
customers and partners over time: ground water replacement credits and land use transitions.

A ground water replacement credit is created when an applicant (supplier) provides an alternative supply
to offset actual ground water withdrawals by an existing permit holder (receiver). The credit is a
percentage of the amount of ground water withdrawal offset and is available to the supplier, receiver or
even potentially a third party. This mechanism was critical to Manatee County securing a permit for the
3.0 MGD Buffalo Creek Wellfield. Ground water credits were “earned” in association with the Manatee
County Reclaimed Water System, which is providing reclaimed water to agricultural uses.

Land use transitions occur when an applicant utilizes the retirement of an existing WUP that has been
using ground water. This concept was discussed in the Authority’s 2009 Source Water Feasibility Study,
specifically as it pertained to obtaining additional ground water supplies in DeSoto County. Sarasota
County has also indicated that they may potentially use this approach to secure additional ground water
supplies near its University Parkway Wellfield. The potential of such transitions is significant. For
example, in 2012 the estimated ground water use for purposes other than public supply in Charlotte,
DeSoto, Manatee and Sarasota Counties was over 180 MGD (source: SWFWMD 2012 Water Use
Estimates Report). 1If just a fraction of this use transitions over time it would represent a significant
quantity of potential available supply.

6.4 Summary of Potential Sources of Supply

As described previously, there have been numerous investigations evaluating potential future sources of
water supply in the Authority’s four-county area since the Authority initiated its 2006 IRWSMP. These
investigations were used as the basis for updating potential future sources. Summarized below in Table
6.13 are yields and planning level probable cost estimates.
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Table 6.13 Summary of Yield and Probable Cost Estimates for Potential Future Sources of Supply

. . O&M
' Yield Total Cost Capital Capital Cost $/1,000 Total Cost
Alternative A~ $/gallon $/1,000 $/1,000
MGD $ million gallon
water gallon water gallon water
water
Peace River Facility
Brackish Wellfield 5 $34.3 $6.86 $1.21 $0.77 $1.98
Punta Gorda Brackish
Wellfield 4(1) $32.4 $8.10 $1.43 $1.12 $2.55
Manatee County
Buffalo Creek 3(2) $25.5 $8.50 $1.50 $1.17 $2.67
Brackish Wellfield
DeSoto Brackish
Wellfield Near DCI 5 $40.1 $8.02 $1.42 $0.89 $2.31
West Village Brackish
Wellfield 2(2) $16.5 $8.15 $1.43 $1.12 $2.55
Cow Pen Slough
Surface Water Facility 5 $65.7 $13.14 $2.32 $1.21 $3.53
Phase 1
Cow Pen Slough
Surface Water Facility 10 TBD TBD TBD TBD TBD
Expansion
Shell and Prairie
Creeks Surface Water 20 $399.4 $19.97 $3.53 $1.37 $4.90
Facility
Upper Myakka
Surface Water Facility 10 $276.0 $27.57 $4.87 $1.50 $6.37
Peace River Facility
Surface Water System 15 $158.1 $10.54 $1.86 $1.37 $3.23
Expansion
Blackburn Canal
Surface Water System 5 $104.8 $20.96 $3.70 $1.21 $4.91
Seawater Desalination
Facility Near Port 20 $200.0 $10.00 $1.76 $3.34 $5.10
Manatee
Seawater Desalination
Facility Near Venice 20 $194.2 $9.71 $1.71 $3.33 $5.04
Airport
Total 119 (2)

Note: These are planning level cost estimates which have an anticipated accuracy of -30 to +50 to percent. Sources highlighted
in darker blue are considered the most attractive between now and 2035. (1) The City of Punta Gorda’s Brackish Wellfield,
shown in brown, is being built to meet the city’s needs but there may be an opportunity to develop that supply in some form of
cooperation with the Authority. Because the 4 MGD listed under the City of Punta Gorda’s Brackish Wellfield is planned for the
city’s use at this time it is not included in the total MGD of new supplies potentially available. (2) Sources in lighter blue,
Manatee County’s planned Buffalo Creek Brackish Wellfield and the City of North Port’s West Village Brackish Wellfield, are
already permitted and included in Chapter 3 as existing permitted finished water capacity, and therefore not included in the total
MGD of new supplies potentially available, either.

As demonstrated, nearly a dozen potential sources were identified and have the potential of providing 124
MGD of additional water supply; although the quantities associated with two of these sources (the
Buffalo Creek and West Village Wellfields) are not included in the total of potential quantity of new
supply (119 MGD), as they are already included in Chapter 3 as existing permitted finished water
capacity. These supplies range in costs from $1.98 per thousand gallons for the development of a RO
wellfield at the PRF, to $6.37 per thousand gallons for a surface water supply in the Upper Myakka
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watershed. These potential sources of supplies are in various stages of development. For example, Punta
Gorda is projecting its brackish supply will be online by 2019, while sources such as seawater
desalination facilities may not be feasible for decades to come in this region.

This grouping of potential supplies provides the decision makers outstanding options to meet projected
water supply deficits. The most attractive new water supply options appear to be development of a RO
wellfield at the PRF and the DCI facility, incremental development of the Cow Pen Slough Surface Water
Facility, and expansion of the surface water system at the PRF. There is also an opportunity to partner
with the City of Punta Gorda as they develop their reverse osmosis (RO) wellfield. Currently, all of the
capacity of this wellfield is intended for use in the City of Punta Gorda; therefore, the 4 MGD associated
with this wellfield is not included in the total potential new quantities in Table ES.3 below. However, the
Authority may wish to continue discussions with the City of Punta Gorda to explore opportunities to
develop this wellfield that would result in additional new supplies to both the city and the Authority.

Collectively, these most attractive options in Table 6.13 can provide over 40 MGD of additional cost
effective and sustainable supplies:

PRF RO Wellfield - 5 MGD

DCI RO Wellfield — 5 MGD

PRF Surface Water System Expansion - 15 MGD

Cow Pen Slough Surface Water System - 15 MGD
Partnership with the City of Punta Gorda — 2 to 4 MGD

Further, these potential supplies can be augmented with water supply development options afforded under
the use of SWFWMD'’s innovative net benefit provision.

The most expensive of these attractive supplies is expected to be $3.53 per thousand gallons, which is
cost competitive compared to the development of other new municipal water supplies. These options,
together with the fact that based on current projections, new supplies aren’t needed until approximately
2023, allow the Authority time to deliberate the options and make well informed and careful decisions on
future supplies.

6.5 Recommendations

e Plan on the development of 25 MGD of additional average annual finished water capacity from the
group of most attractive potential supplies discussed above. These supplies are anticipated to be
developed by the Authority or individual Customers, or the combination of the Authority and one or
more of its Customers and Partners.

o Although the new Punta Gorda RO facility is being developed to meet the City of Punta Gorda’s
needs, the Authority should explore partnership with the city to expand capacity or share capacity
associated with the facility as needs arise.

e Prior to development of new supplies, consideration should be given to cost effective increases in
supply capacity at existing facilities such as the proposed Phase II capacity increase at the PRF and
refurbishment and potential capacity expansion at Sarasota County’s Carlton WTP.
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7.0 Opportunities to Share Excess
Capacity

The ability to share excess water capacity through the
region’s existing and future expanded regional water
transmission main system can greatly facilitate meeting
existing and future water demands in a cost effective
manner, and delay the need for the next round of
capital investment to develop additional supplies. In
addition, excess capacity available to the region
provides rotational supply in the event of an
emergency, loss of use at a facility, drought or
environmental management needs. It also provides a
supply buffer by allowing adequate time for the
development of new water supplies when water demand grows faster than expected.

The idea of sharing regional water supply capacities is already contained within the Authority’s 2005
MWSC. This contract provides for excess water supplies to be temporarily made available to other
Authority Customers through a redistribution pool. Beyond the sharing of Authority and Customer
supplies, the sharing of other supplies distributed across the region through interconnections with Partner
utilities including the City of Punta Gorda and the EWD have been implemented in part through
SWFWMD WUP 200012926.002 (a.k.a. the ”Operational Flexibility” WUP or OFWUP, formerly known
as the Gap WUP or Conjunctive Use WUP).

The OFWUP, however, authorizes the conjunctive use of interconnected sources, on a short-term basis
only, for operational flexibility when regional supplies from the PRF are insufficient or temporarily
unavailable. The OFWUP authorizes sharing of water among four interconnected conjunctive water
supply sources belonging to Sarasota County, Punta Gorda, EWD and the Authority. A fifth supply in
DeSoto County is also authorized and the infrastructure necessary to take advantage of this supply is
scheduled to be completed in 2015. The OFWUP, which expires September 10, 2033, authorizes average
annual and peak month use of 7.251 and 11.600 MGD, respectively. These quantities are considered
separately than the potential excess capacities described below due to their temporary nature.

The concept and potential benefits of sharing unused capacity of multiple utilities across the region
through regional interconnects was discussed with the Regional Water Alliance at the 2011 and 2012
Water Summits. In contrast with the shorter duration use of the OFWUP, the concept discussed with the
Alliance was to be a more frequent and long-term conjunctive use of unused capacity until that capacity
was needed to meet the supplying utility’s own demands. It is envisioned that this approach would better
leverage existing supplies and postpone the need to develop new and more expensive supply sources.
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7.1 Projected Excess Capacities

Table 7.1 summarizes the projected annual average excess capacities that could be shared throughout the
region under the best case scenario. Excess capacities are calculated by subtracting the projected average
annual daily demands included for individual utilities in Chapter 2 of this report, from the annual average
finished water supply capacities described in Chapter 3. Much of the projected excess capacty included
in Table 7.1 is needed to address the region’s need to maintain adequate rotational capacity (six percent)
and comply with the guideline of developing new supply when peak year water demand exceeds ninety
percent of existing finished water supply capacity. These two water supply BMPs, are discussed in detail
in Chapter 4.

Table 7.1 Annual Daily Excess Capacity in MGD for Authority Customers and Partners

Projected
2015 2020 2025 2030 2035
Finished Capacity 16.10 16.10 16.10 16.10 16.10
Charlotte County (1) Water Use 11.91 12.85 13.75 14.48 15.02
Excess Capacity 4.19 3.25 2.35 1.62 1.08
Finished Capacity 0.68 0.68 0.68 0.68 0.68
Desoto County (2) Water Use 0.69 0.74 0.82 0.95 1.15
Excess Capacity -0.01 -0.06 -0.14 -0.27 -0.47
Finished Capacity 46.85 47.85 55.85 55.85 55.85
Manatee County (3)(4) Water Use 38.27 40.28 42.93 46.15 50.17
Excess Capacity 8.58 7.57 12.92 9.70 5.68
Finished Capacity 30.39 31.23 25.73 25.73 25.73
Sarasota County (5) Water Use 20.90 23.50 25.50 27.00 28.40
Excess Capacity 9.49 7.73 0.23 -1.27 -2.67
Finished Capacity 6.00 6.17 8.19 8.19 8.19
North Port (6) Water Use 3.03 5.10 7.95 11.41 14.81
Excess Capacity 2.97 1.07 0.24 -3.22 -6.62
Finished Capacity 8.09 8.09 8.09 8.09 8.09
Punta Gorda Water Use 441 494 570 657 758
Excess Capacity 3.68 3.15 2.39 1.52 0.51
Finished Capacity 4.16 4.16 4.16 4.16 4.16
Englewood Water Water Use 242 | 260 | 280 | 3.02 | 325

District

Excess Capacity 1.74 1.56 1.36 1.14 0.91
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Projected
2015 2020 2025 2030 2035
Aggregate Projected Excess Capacity (7) 30.65 | 2433 | 19.49 | 13.98 8.18
Six Percent Reserve Capacity 4.49 4.95 5.46 6.00 6.57

New Supply When Demand Exceeds 90% Supply | 7.48 8.24 9.09 10.0 10.96

Additional Available Excess Capacity 18.68 | 11.14 4.94 0 0

Note: (1) Charlotte County’s Burnt Store facility is an isolated system and therefore excluded; (2) DeSoto County’s DCI facility
is an isolated facility and therefore excluded; (3) Manatee County capacity and demand reduced by delivery obligation to
Sarasota County. (4) Finished capacity includes the 3.0 MGD Buffalo Creek RO Wellfield that is already permitted but not
anticipated to be online until 2024. (5) Sarasota County capacity reflects contract capacity from Manatee County. (6) Finished
capacity includes the 2.03 MGD West Village RO Wellfield that is already permitted but not anticipated to be online until 2024;
(7) OFWUP quantities are excluded from this Table due to their temporary nature and other limiting constraints.

The total projected excess capacities shown in Table 7.1 overestimate quantities that could be shared, at
least for the earlier planning periods, due to existing limitations of the region’s water supply transmission
main system. Chapter 8 focuses on opportunities to eliminate these limitations. It should also be noted
that Table 7.1 includes the City of Punta Gorda’s and EWD’s finished water capacities, which were not
included in the timing of the development of new supplies discussed in Chapter 4. The ability to share
supplies on a more permanent basis than allowed for under the existing OFWUP, could be another option
to allow for the extension of timeframe as to when the next water supply is needed by the Authority and
its Customers.

7.2 Opportunities to Share Excess Capacity

Overall, there is projected to be over 30 MGD of excess capacity in 2015, with nearly 12 of the 30 MGD
needed for reserve capacity (six percent) or to comply with the development of new supplies when
demand exceeds ninety percent of existing capacity. Subtracting this nearly 12 MGD leaves nearly 19
MGD of projected excess capacity available to potentially share in 2015. This represents a significant
opportunity for the Authority, Customers and Partners. As expected, projected excess capacity declines
over time as growth leads to additional customer demands and by 2030 all the projected excess capacity is
needed for reserve capacity. However, these declines will be partly offset by the addition of new
supplies. Listed below is a description of projected excess capacity for the Authority Customers and
Partners.

7.2.1 Charlotte County

By 2015, Charlotte County’s average daily water use in a peak demand year is projected to be 11.91
MGD. With an available 16.10 MGD in finished water supply capacity the projected excess capacity in
2015 is 4.19 MGD. These calculations exclude the Burnt Store facility and service area. The majority of
Charlotte County’s projected excess capacity is water that could be produced by the Authority and
potentially shared with other customers. Other than confirming that availability with Charlotte County
there should be no limitations to accessing this water in that it is simply annual average daily permitted
quantities associated with the PRF that are not being used by the county.
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As indicated in Table 7.1, projected increases in future demand in Charlotte County results in a
diminishment of projected excess capacity over time.

7.2.2 DeSoto County

As indicated in Table 7.1, as early as 2015 there is no projected excess capacity available from Desoto
County in a peak demand year. The DeSoto County projections exclude the finished water capacity and
water use associated with the DCI facility.

7.2.3 Manatee County

Manatee County does not currently receive water by contract from the Authority; however, the county
exports water to meet some or all municipal water demands in Palmetto, Longboat Key and Bradenton,
and also supplies water by contract to Sarasota County. In this way Manatee County already makes its
excess supplies available to others in the region and has done so for many years. By 2015, Manatee
County’s average daily water use in a peak demand year is projected to be 38.27 MGD. With an
available 46.85 MGD in finished water supply capacity the projected excess capacity in 2015 is 8.58
MGD. Projected excess capacity continues to increase through 2025 as the water supply contract with
Sarasota County phases out. However, as indicated in Table 7.1, projected increases in future demand in
Manatee County results in a decline in projected excess capacity after 2025. In response to a 2009
Questionnaire, Manatee County indicated that although it appears that substantial excess capacity exists,
especially in the June through January time periods, these volumes are critical for recharging the county’s
ASR system. This may affect quantities available for regional conjunctive use.

7.2.4 Sarasota County

By 2015, Sarasota County’s average daily water use in a peak demand year is projected to be 20.90
MGD. With an available 30.39 MGD in finished water supply capacity the projected excess capacity in
2015 is 9.49 MGD. As indicated in Table 7.1, projected increases in future demand in Sarasota County
and the expirations of its contract to purchase water from Manatee County in 2025 results in a significant
decline in projected excess capacity after March of 2025.

7.2.5 City of North Port

By 2015, North Port’s average daily water use in a peak demand year is projected to be 3.03 MGD. With
an available 6.0 MGD in finished water supply capacity the projected excess capacity in 2015 is 2.97
MGD. With multiple interconnections to the regional system there appear to be opportunities to utilize
this excess capacity. Projected increases in future demand in North Port results in there not being any
projected excess capacity from the City beyond 2025.

7.2.6 City of Punta Gorda

By 2015, Punta Gorda’s average daily water use in a peak demand year is projected to be 4.41 MGD.
With an available 8.09 MGD in finished water supply capacity the projected excess capacity in 2015 is
3.68 MGD. As with Sarasota County, these quantities do not include the OFWUP quantities that Punta
Gorda is currently making available to the region. Additional volumes of surface water from Shell Creek
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are available under appropriate hydrologic conditions in accordance with special conditions of the permit.
The city is capable of supplying water to the region through the Phase 1A interconnection (Kings
Highway/Shell Creek Loop), which became operational in 2012. As indicated in Table 7.1, projected
increases in future demand in Punta Gorda results in a decline of projected excess capacity, which is
projected to be less than 1 MGD by 2035.

7.2.7 Englewood Water District

By 2015, EWD’s average daily water use in a peak demand year is projected to be 2.42 MGD. With an
available finished water supply capacity of 4.16 MGD, the projected excess capacity in 2015 is 1.74
MGD. Excess capacity from the EWD has already been made available to the region through the
OFWUP. EWD supplies are currently available through a 12-inch transmission main interconnection
between EWD and Charlotte County. Under the OFWUP, up to 2.0 MGD of finished water may be
supplied to the region on an annual average and peak month basis. Unlike Sarasota County’s Carlton
Wellfield or Punta Gorda’s Shell Creek Reservoir Facility, the OFWUP quantities identified for EWD are
not in addition to those contained within EWD’s WUP. Rather, the quantities authorized under the
OFWUP represent excess finished water capacity that is authorized to be provided by the EWD to the
region as long as EWD’s permitted capacities authorized under EWD’s SWFWMD WUP 20004866.001
are not exceeded. As indicated in Table 7.1, projected increases in future demand in the EWD results in a
decline of projected excess capacity, which is projected to be less than 1.0 MGD by 2035. Although
much of EWD’s projected excess capacity is obligated under certain conditions per the OFWUP, there
remain opportunities to share part of this capacity on a more permanent basis.

7.3 Recommendations

e The Authority should seek to expand the role of the OFWUP beyond the current quantities and
restrictions on use. While some quantities may be reserved only for emergency use, such as the extra
5 MGD at Carlton, including regional access to excess production capacity within the original WUP’s
for Authority, Customer and Partner facilities can provide significant benefits to the region and local
users through optimal use of existing infrastructure and supplies.
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8.0 System Interconnects

The Authority has long recognized the importance of a robust, regionally interconnected water supply
system that is comprised of sustainable, diversified and economical sources. This approach is compatible
with SWFWMD’s management of the water resources that encourages regionally interconnected public
supply systems to take advantage of Florida’s

variable climatic conditions and diversity of water

supplies. This approach also allows other water users

critical to the region’s economy, such as agriculture,

access to affordable water supplies allowing them to

compete on a global level, which yields tremendous

benefits to the region. The continued enhancement

of the Authority’s regionally interconnected system

is the centerpiece of continuing the region’s

leadership of ensuring reliable, sustainable and

affordable water to all users while protecting our

unique and invaluable water resources.

8.1 Background

In 2006 the Authority completed a Regional Integrated Loop System Feasibility/Routing Study (Loop
Study). The Loop Study, which was finalized by PBS&J January 2007, identified a regional potable
water transmission loop system, which interconnects individual water systems with regional supplies in
the Authority’s four-county service area. This allows movement of water from new and existing water
supply systems to areas of greatest demand. Major specific benefits of a regional loop system include:

provides for rotational capacity and ability to rest sources
provides for reserve capacity for emergency transfers
improves water system reliability and redundancy

better matches supply and demand on a regional basis
optimizes the financial investment on a regional basis

The Authority’s 2006 IRWSMP further emphasized the need and benefits of an interconnected regional
water supply system. As stated in the IRWSMP the benefits of an interconnected system support
improved regional water supply management capabilities. These benefits include:

Rotational Capacity for Resource Management - rotational capacity can be defined as additional capacity
to supply sufficient quantities of water from various sources such that production from other sources can
be reduced. One of the primary advantages of the ability to rotate production is to manage environmental
conditions. In the case of a wellfield, for example, resting some wells may reduce or alleviate
environmental stresses such as pumping effects on wetlands or aid in managing water quality in that
aquifer.

Operational Flexibility of Water Supply System - providing operational flexibility will allow the
Authority and its Customers to meet demands during both scheduled system maintenance and unforeseen
system disruptions. With an appropriately interconnected system, potentially catastrophic incidents can be
managed without the disruption of service.

Regional Level of Service - an interconnected regional system allows the Authority, its Customers and
Partners to more efficiently manage water supply resources within the region by imparting the flexibility
to develop new water supply sources based on the sustainability and economic viability of the water
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sources rather than on the physical location of the sources. Regionally interconnected systems provide
greater assurance to customers that water demands can be satisfied since water can be transported across
the region and augment management of the resources, such as allowing the rotation of water sources on a
seasonal basis.

A regional interconnected potable water system is not new to the area. Beginning in the 1980’s, studies
were performed and connections were made between adjacent water systems mostly to provide service
under emergency conditions such as pipeline breaks and/or pump and equipment failures. Since that time
numerous routinely operated interconnects between water systems have been added. Today, over 50
interconnects and delivery points exist between the region’s fifteen Water Alliance members, or between
the regional system and Water Alliance members. These interconnects are discussed in detail in
Appendix A, TM 6 — System Interconnects. As the region continues to grow and future water sources are
developed, it has become apparent that more permanent interconnects are required to meet annual and/or
seasonal demands within the region.

8.2 Regional Integrated Loop System

The 2006 Loop Study considered alternatives and engineering parameters in such a manner that the
framework for system interconnects was developed including pipeline routes, sizes, interconnection
points and potential schedules considering existing and future supply sources and demand centers. In
cooperation with the Authority, a phased plan for implementation was developed as well as construction
cost estimates for the various pipeline projects.

Individual meetings were held with Water Alliance members in July and August, 2005, to receive input
on their needs for connection to a regional system, the type of connection desired (emergency or routinely
operated connection), estimates of demands, surplus water availability, pressure considerations,
operational requirements and any water quality/compatibility concerns. Once initial connection points
were determined, general corridors for interconnecting pipelines between these points were defined.

In general, the corridors were grouped into the following interconnect categories:

e Phasel: Authority’s PRF to Punta Gorda’s WTP

e Phase I Authority’s PRF to North Port’s WTP

e Phase IIA: North Port’s WTP to Sarasota County’s Carlton WTP

e Phase IIB: North Port’s WTP to EWD’s system at Keyway Road and S.R. 776

e Phase IIL: Sarasota County’s Carlton WTP to the northern part of Sarasota
County’s system at [-75 and the FP&L electrical transmission corridor

e Phase IVA: [-75/FP&L location to Manatee County’s system at University Parkway
and Lockwood Ridge Road

e Phase [VB: [-75/FP&L location to Manatee County’s WTP

Within each of these categories (or phased areas) several alternative routes were identified as viable and
evaluated considering length, environmental impacts, property acquisition, permitting requirements, local
government restrictions and consistency with existing and future projects. Preferred routes were then
recommended within each category, which included over 100 miles of recommended new transmission
mains throughout the region. Several modifications were subsequently made:

1. An additional regional pipeline was added:
e Phase IA - connection from the Authority’s 24-inch transmission main supplying Desoto and
Charlotte Counties along Kings Highway south through Charlotte County and then east to the
City of Punta Gorda’s Shell Creek WTP.
2. The Phase III interconnect pipeline was divided into two phases:

8-2
Peace River Manasota Regional Water Supply Authority
Integrated Water Supply Master Plan Update
April 2015



System Interconnects

e Phase IIIA - connection from Sarasota County’s Carlton WTP east and then north along Cow
Pen Slough to the Preymore/SR 681 connection point. A provision for a future connection
with the City of Venice was also added to this Phase. This future connection would also
provide for chemical addition and mixing to ensure compatibility between the Authority’s
water (chloraminated) and the City of Venice’s water (free chlorine).

e Phase IIIB - connection from the Preymore/SR 681 connection point along Cow Pen Slough
north to the FP&L electric transmission corridor (Phase I1IB).

3. Phase II originally was envisioned to connect the City of North Port’s WTP with the Peace River
WTP (Approximately 16 miles). The project was divided into two shorter phases:
e Phase IIA - traveling southwest from the Peace River WTP to approximately the Charlotte
County line near Serris Boulevard in North Port.

e Phase IIB - traveling west from the Charlotte County line near Serris Boulevard to the City of
North Port’s WTP.

Note that with this IRWSMP update the previously (2006) named Phases IIA and IIB pipelines have been
changed to IIC and IID, respectively.

Several of the original interconnect pipelines have been constructed and are now operational. These are
shown in Table 8.1.

Table 8.1 Constructed Pipeline Segments

Total Pipeline
Phase Number et Diameter Route Start and Stop
Phase IA 48.800 From Peace River’s 24-Inch Line along Kings Highway
Completed in F,ee ¢ 24/30 Inch to Punta Gorda Distribution System
2012 (6 MGD, 0.5 Million Gallon Storage Tank)
Phase HA. 36,527 From Peace River WTP to Charlotte County Line (Serris
Completed in 42 Inch .
2013 Feet Meter Station)
Phase IITIA From Carlton WTP to the Preymore/SR681 Interconnect
. 44,790
Completed in Feet 48 Inch along Cow Pen Slough
2011 (18.5 MGD, 5 Million Gallon Storage Tank)

8.3 IRWSMP Update Revisions

The remaining original pipeline segments now have been further evaluated and modified. One alternative
has been added that would interconnect the Burnt Store WTP, and several others have been modified
and/or eliminated.

8.3.1 Phases IVA and IVB

The original study proposed to ultimately provide interconnection with Manatee County at the county’s
WTP on Lake Manatee (Phase IVB pipeline) and at the county’s 30-inch pipeline at Sarasota County’s
University Parkway WTP (Phase IVA pipeline). In 2008, during the Phase IIIA Basis of Design,
Manatee County indicated that future regional connections to the county’s system east of I-75 would be
more desirable further south at Lorraine Road/University Parkway and Lakewood Ranch
Boulevard/University Parkway Intersections.

Subsequent discussions have indicated that based upon planned improvements by Manatee and Sarasota
Counties, and the potential for continuing exchange of water between Manatee and Sarasota County in
this area; that the only required regional connection would be at the Lorraine Road/University Parkway
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Intersection. In addition, the need for a regional interconnects at the University WTP site for Manatee
County would not be required. These changes result in the elimination of Phases IVA and IVB.

8.3.2 PhaselIll B

Discussions with Sarasota and Manatee Counties resulted in the simplification of the previous Phase 11IB
pipeline to proceed north from the Phase IIIA northern terminus along Cow Pen Slough at the
Preymore/S.R. 681 interconnect and continue north crossing Clark Road (S.R. 72) and Fruitville Road
(S.R. 780), and then along Lorraine Road to University Parkway and connection into Manatee County’s
system. This northern portion along Lorraine Road is the same as a portion of the previous Phase IVB
alignment from the original Loop Study.

The revised Phase IIIB pipeline would also have connections for Sarasota County at Clark Road and
Fruitville Road with storage and booster pumping to support deliveries into Sarasota and Manatee
County’s systems. The previous Phase IIIB pipeline would now be designed and constructed in several
phases described as follows:

Phase I1IB: Phase IIIA terminus at Preymore/SR 681 to Clark Road
e Phase IIIC: Clark Road to Fruitville Road
Phase I1ID: Fruitville Road to University Parkway

8.3.3 Burnt Store (Phase VI)

In 2006, a conceptual design report was developed by CCU that evaluated the feasibility of
interconnecting water systems at Port Charlotte (Charlotte County) and the City of Punta Gorda with the
Burnt Store area of Charlotte County. A number of possible interconnect locations and pipeline routes
were studied and evaluated. The report recommended that new 24-inch water mains should be designed
and constructed from an existing Charlotte County 24-inch water main located along Kings Highway east
of I-75 to both the City of Punta Gorda’s Shell Creek WTP and the Burnt Store WTP located in southern
Charlotte County. A booster pump station and storage tank was also recommended. The County’s
existing 24-inch transmission main was directly tied to the Authority’s 24-inch Kings Highway
transmission main also located east of I-75. The project would thereby interconnect the Peace River
WTP, Shell Creek WTP (City of Punta Gorda), and the Burnt Store WTP providing regional flexibility
and improved reliability in the isolated Burnt Store service area.

Currently, water generated at the Burnt Store WTP is disinfected with free chlorine. The blending of this
water with Peace River and/or Shell Creek WTP waters will require a detailed evaluation and some
adjustments to ensure water quality compatibility.

The Phase IA project, completed in 2012, provided an interconnect between the PRF and the City of
Punta Gorda’s water system. The proposed Phase IV project now would interconnect the Burnt Store
WTP into the regional system near the recently completed Phase 1A Interconnect pumping station on US
17 east of Punta Gorda.

8.3.4 Revisions Summary

The updated, modified and new future regional pipeline segments (yet to be constructed) are listed in
Table 8.2 below. Figure 8.1 shows the existing, and recommended planned, modified and eliminated
pipelines discussed above. Table 8.3 lists easement widths and appropriate storage tank and booster
pump station capacities for each phase. Easements widths are for preliminary costing purposes and do
not necessarily reflect actual requirements for construction. Potential locations for pump stations and
storage for each pipeline phase is discussed in Appendix A, TM 6 —System Interconnects. At this
planning level point, these capacities are conservative and serve only as a baseline starting point for
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costing and further more detailed evaluations in the feasibility and preliminary designs of each segment.
Storage and booster station requirements may change significantly or be entirely eliminated.
Additionally, several phases (or segments) may be reconsidered or given a low priority based upon
planned local interconnections between utilities. Section 8.5 discusses this in more detail.

Table 8.2 Updated Future Regional Pipeline Segments

Pipeline
Phes thal L Diameter Route Start and Stop
Number (Linear Feet)
(Inches)
From Shell Creek WTP to Peace River Pipeline at Project
Phase I 33,355 24/30 Prairie (Along U.S. 17)
Phase 1IB 49,278 36/42 From Phase IIA pipeline to North Port’s WTP
(updated)
Phase 1IC 76,635 36 From North Port’s WTP to Sarasota County’s Carlton WTP
Phase 1D 66,305 24 From North Port’s WTP to Englewood Interconnect
From the Preymore/SR 681 Interconnect to
Phase I11B 22,300 48 Clark Rd (SR. 72)
Phase I1IC 33,200 42 From Clark Road (S.R. 72) to Fruitville Road (S.R. 780)
From Fruitville Road (S.R. 780) to Manatee County’s
Phase IID 19,000 24 system at Lorraine Road and Lakewood Ranch Blvd.
From Burnt Store WTP in southern Charlotte County, north
Phase IV 81311 24 along Burnt Store Road and Grove Boulevard to a
(New) ’ connection point with the Phase IA pipeline near Ridge
Road and Highway 17.
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Table 8.3 Easements and Capacities of Future Regional Pipeline Segments

Total Length | Pipeline Permanent A Storgge el A.V &
LRIl 5t Linear Feet | Diameter | Easement Width Wil ety ity IO
Million Gallons | Capacity (MGD)
Phase | 33,555 24/30” 35’ 2 3.5
Phase 11B 2> ) A s "
(updated) 49,278 367/42 40 5 8
Phase IIC 76,635 36” 35’ 3 6
Phase IID 66,305 24> 35’ 2 4
Phase I11B 22,300 48” 50° 5 7
Phase I1IC 33,200 42” 40° 10 10
Phase I1ID 19,000 24> 35’ 2 5
Phase IV bk >
(New) 81,311 24 35 2 4
8.4 Update of Probable Construction Cost

A preliminary estimate of probable construction costs are presented in the table following. This type of
pre-design estimate corresponds to the American Association of Cost Engineers guidelines for various
levels of accuracy of cost estimates. When final design and construction drawings and specifications
have been prepared, the level of accuracy will be much further refined. Costs are estimated February
2014 dollars.
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The estimate of probable construction cost is based on the recommended pipeline routes as shown in
Figure 8.1. Construction costs have been broken down into an itemized estimate of lineal feet of pipe and
appurtenances required for construction of each project phase. Costs for each segment include the cost
for each transmission main and appurtenances flow metering, a storage tank, booster pump station,
chemical feed facilities for trimming, and instrumentation and controls. Costs are based on historical
engineering and construction experience. The capital costs includes an allowance of 8 percent of
construction cost for mobilization costs, 15 percent for contingencies and 20 percent for engineering,
legal and administrative fees. Costs are included for easements for each pipeline and storage/pumping
facility near each point of connection. Property costs have been estimated using $63,000 per acre for
permanent pipeline easements, $13,000 per acre for a temporary construction easement, and $125,000 per
acre for a permanent easement for storage/pumping facilities.

Table 8.4 Estimate of Probable Costs (Future Phases)

Construction Cost Land Cost
. Storage, Pumping,
P;ﬁi :Zt Pipeline Metering, Pipeline Facilities TOTAL
p Instrumentation & Easements Sites
Chemical Feed

Phase 1 $9,405,000 $2,850,000 $350,000 $122,500 $12,727,500
Phase IIB $29,846,000 $10,800,000 $555,000 $750,000 $41,951,000
Phase IIC $39,820,000 $8,700,000 $412,000 $750,000 $49,682,000
Phase IID $27,300,000 $6,500,000 $299,000 $500,000 $34,599,000
Phase I1IB $13,871,000 $10,400,000 $1,946,000 $750,000 $26,967,000
Phase IIIC $18,924,000 $13,900,000 $2,378,000 $750,000 $35,952,000
Phase IT1ID $6,992,000 $6,700,000 $1,910,000 $500,000 $15,383,000
Phase IV $20,505,000 $6,500,000 In R.O.W. $500,000 $27,505,000
TOTAL $244,766,500

8.5 Other Existing Interconnections

Over 50 interconnects/delivery points exist between the region’s 15 Alliance members or between the
regional system and Alliance members. Of these, 38 are between local utilities; half of these (19) are 10-
inches in diameter or larger. Of these 19, 11 were considered to have regional significance in that they
could be operated either routinely or on an emergency basis and be able to provide sufficient utility to
cause reconsideration of construction or priority of one or more of the regional pipelines being
considered. These 11 are listed in Table 6-5. Capacities are estimated based upon assumed velocities of
three feet per second (fps). More detailed design level information and hydraulic evaluations would be
required to further validate the data shown.

Englewood has two existing interconnects. One is a 12-inch interconnect with Charlotte County and the
other with Sarasota County. The connection with Charlotte also has an associated pump station and has
been used to send flow (approximately 1.0 MGD) to western Charlotte County to increase system
pressure in that area. The other is with Sarasota County and is also a 12-inch emergency connection
allowing flows in either direction. If one or both of the connections has the reliability that the EWD
needs during an emergency or other severe condition, then the future Phase IID pipeline may not be
required.

Similarly, the City of North Port has two interconnects with Charlotte County, and one with Sarasota
County. All three are 12-inch, and the one with Sarasota County has an associated pump station. The
Sarasota County-North Port connection enables the routine exchange of water between systems at this
location to maintain system water quality. Exchange is typically done seasonally, but can be
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accomplished in either direction for a variety of reasons. Two regional delivery points also exist between
the regional system and the city. Both routinely deliver water from the regional system to the city, and in
an emergency can be reversed to deliver water from the city to the region. The Phase 1IB piping extending
from Phase IIA to the North Port WTP might be reconsidered if all or some of the interconnects between
Sarasota County and North Port, and Charlotte County and North Port could be relied upon if required.
If Phase IIB is reconsidered, an additional connection between the Regional System and Carlton WTP
should still be considered since the Carlton site will become a focal point for water exchange and delivery
between the Manatee County sources and Authority sources in the future.

Three interconnects exist between Sarasota and Manatee Counties, a 12-, 20- and 30-inch connection. All
are operated routinely. All operate to convey flow from Manatee County to Sarasota County to help
increase the system pressure, meet the demands in the northern part of Sarasota County and blend with
water from Sarasota County’s University Parkway Wellfield. The future Phases IIIB, IIIC and IIID
regional pipelines could reduce or eliminate the need for these on a routine basis by increasing the flows
and pressures from the regional system in the northern part of the county and also support regional
deliveries to Manatee County on a routine or emergency basis. However, elimination of flows through
the existing Manatee-Sarasota County connections could create dead-ends and water quality issues in
these lines. Future pipeline construction and operation must evaluate the possible effects of the
elimination of flow through this current infrastructure. It may be practical to maintain some or all of the
current Manatee-Sarasota interconnections and simply exchange water through these and a future regional
interconnection with Manatee County.

The remaining three interconnects are emergency ties between Sarasota County and the City of Sarasota.
Any routine use of these would at a minimum require chemical adjustment of the disinfectant used, as
Sarasota County utilizes chloramines and the City of North Port uses free chlorine.

These major existing interconnects between local utilities as well as others should be assessed in greater
detail relating to their capacities, reliability, long term blending compatibilities, available pressures, as
well as other operational and maintenance considerations in order to be factored into the final feasibility
of any of the potential regional system phases.

Table 8.5 Other Major Existing Interconnects

. Estimated Possible
Interconnection . . Emergency / .
No Interconnecting Size Routine Capacity Flow
’ (MGD) Direction
Englewood / v Routine w/
! Charlotte Co. 12 Englewood P.S. 30 Both ways
Englewood / v
2 Sarasota Co. 12 Emergency 1.5 Both ways
North Port / v
3 Charlotte Co. 12 Emergency 3.0 Both ways
North Port / v
4 Charlotte Co. 12 Emergency 1.5 Both ways
5 North Port / 127 Routine w/ P.S. 1.5 Both ways
Sarasota Co.
Sarasota Co. / ’ .
6 Manatee Co. 20 Routine 4.2 Both ways
Sarasota Co. / ’ .
7 Manatee Co. 30 Routine 9.5 Both ways
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. Estimated Possible
Interconnection . . Emergency / .
No Interconnecting Size Routine Capacity Flow
’ (MGD) Direction
Sarasota Co. / ’ .
8 Manatee Co. 12 Routine 1.5 Both ways
Sarasota Co. / ”
9 City of Sarasota 12 Emergency 1.5 Both ways
Sarasota Co. / ’s
10 City of Sarasota 10 Emergency 1.1 Both ways
Sarasota Co. / ”
11 City of Sarasota 12 Emergency 1.5 Both ways

8.6

Generalized Implementation Timeframes

A preliminary estimate of the implementation timeframe for each of the updated Regional Integrated
Loop System pipeline projects described above has been developed. The assumptions used to develop
this schedule are:

It is assumed that a conventional design/bid/build type of delivery system would be used for all
construction contracts.
The following general durations will be required for each project:

4 months — bidding and award of construction contract

6 months — preliminary engineering/finalize pipe alignment

12 months — final design/survey/permitting

varies — construction/start-up

varies — property acquisition
Construction times will vary per contract based primarily upon pipeline size and length, and
material delivery logistics. It is assumed that construction of storage/pumping facilities will be
done by a subcontractor or an independent crew of the contractor so that construction will occur
within the same duration period as the pipeline construction. The pipeline construction will be
the long lead item for all construction contracts. It is assumed that construction contracts will be
kept to no more than a two year period.
Property acquisition assumes that there will be some parcels that need to be acquired through
eminent domain, which can be a two-year period from identification of parcels to actual
acquisition.

Table 8.6 summarizes the preliminary durations for the various identified loop system phases. These
durations are generalized, and projects could be fast-tracked resulting in significant time reductions if

needed.
Table 8.6 Generalized Schedule for Implementation (Future Phases)
Project E;eéinm;:r?;}é ?;:;tg}zng:;ﬁls?;gi/ Pr Bidding Construction Total Time
Phase I 3 Months 12 Months 4 Months 16 Months 35 Months
Phase 11B 6 Months 12 Months 4 Months 18 Months 40 Months
Phase 1IC 6 Months 24 Months 4 Months 21 Months 55 Months
Phase IID 6 Months 24 Months 4 Months 20 Months 54 Months
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Phase [1IB | 6 Months 24 Months 4 Months 24 Months 58 Months
Phase IIIC | 6 Months 24 Months 4 Months 24 Months 58 Months
Phase IIID | 6 Months 18 Months 4 Months 16 Months 44 Months
Phase IV 6 Months 24 Months 4 Months 24 Months 58 Months

8.7 Recommendations

e The Authority should adopt the updated future System Interconnect pipeline projects for the Regional
Integrated Loop system as presented above.

e Place a high priority on completion of the Phase III interconnects (B,C & D) to address phased
reduction in the Manatee — Sarasota water contract quantities and directly interconnect Manatee
County with the regional water supply system.

e Place a high priority on completion of the Phase I interconnect to provide back-up supply for DeSoto
County, aid in addressing Punta Gorda water quality needs, and support future development of new
water supplies in the Shell//Prairie Creek watershed.

e Continue to develop and refine the remaining interconnect projects with Customers and Partners to
support improved system reliability and efficiently meet the region’s existing and future water supply
needs.
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9.0 Potable and System Water
Quality Maintenance

The Authority provides wholesale potable water
to Charlotte, Sarasota and DeSoto Counties, and
the City of North Port in accordance with the
October 2005 MWSC. The Authority also
routinely exchanges potable water on an as-
needed basis with the City of Punta Gorda
through a Dbi-directional connection. An
emergency connection exists with the EWD, via
the CCU system, and future connections are
planned with Manatee County and the City of
Venice. In addition, proposed expansion of the
regional system will create additional delivery
and exchange locations with existing Authority
Customers.  This chapter summarizes water
quality characteristics produced at the existing
major WTPs, and within the Authority’s regional transmission and the local distribution systems owned
by Authority Customers and Partners.

Water quality blending scenarios are also discussed including scenarios related to planned WTPs and
regional transmission system enhancements. The purpose of this discussion is two-fold: first to
characterize existing finished water quality in the regional system and for Customer and Partner
production facilities and distribution systems and; second to consider best management practices for the
system to ensure continued delivery of high quality water now and in the future as the system is
expanded. A brief overview of water quality treatment regulations and strategies is provided to facilitate
discussion. A more comprehensive summary, including numerous graphs, tables and figures is presented
in Appendix A, TM 7 - Potable Water Quality and System Water Quality Maintenance.

9.1 Regulations and Strategies

Public utilities have an obligation to supply safe, high quality water to their customers. Over the decades
comprehensive regulations have been developed at the federal, state and local level to ensure safe potable
drinking water quality. A brief overview of the primary regulations that must be complied with and
associated strategies to achieve compliance follows. These regulations include control of lead and
copper, disinfection byproducts, total organic carbon (TOC) removal and total coliforms.

9.1.1 Lead and Copper

Lead is sometimes present in materials used in the construction of water distribution systems (e.g., service
lines, pipes, brass and bronze fixtures, solders and fluxes) and can impact drinking water resulting from
the corrosion that occurs when water comes into contact with these materials. National primary drinking
water regulations require all public water systems to optimize corrosion control to minimize lead
concentrations. Given the relatively new construction of transmission and distribution systems in
southwest Florida compared with many parts of the country, lead service lines are not known to be a
common problem for the Authority, its Customers or Partners. More common sources for lead in the
region are from older lead-based solders/flux and brass/bronze fixtures.
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The U.S. Environmental Protection Agency (EPA) promulgated the Lead and Copper Rule (LCR) in
1991, which Florida adopted in 2000. Public water systems subject to compliance with the LCR must
either:

e demonstrate that optimal treatment has been installed to control lead and copper corrosion, or
o quantify that existing lead and copper levels in consumers' tap water are below regulatory levels

The Safe Drinking Water Act (SDWA) maximum contaminant level goals (MCLGs) for lead and copper
in drinking water have been established at 0 mg/L and 1.3 mg/L, respectively. To regulate these two
constituents the LCR established action levels of 0.0015 mg/L and 1.3 mg/L for lead and copper
respectively.

9.1.2 Corrosion Control Strategies

In addition to the monitoring for lead and copper, Florida utilities monitor and report in the monthly
operating reports water quality parameter in relation to corrosion control, including pH, alkalinity,
calcium, conductivity, orthophosphate (if inhibitor is phosphate-based); silica (if inhibitor is silicate-
based), and temperature.

Corrosion-control strategies available to the Authority and its Customers and Partners are summarized in
this subsection. These options, which are discussed in detail in EPA’s LCR Guidance Manual, Volume
II: Corrosion Control Treatment, include:

e calcium hardness adjustment (calcium carbonate precipitation)
alkalinity and pH adjustment (carbonate passivation), and
e corrosion inhibitor treatment (inhibitor passivation).

9.1.2.1 Calcium Hardness Adjustment

The objective of calcium hardness adjustment is to deposit a thin calcium carbonate film to "seal" the
interior pipe surface from contact and interaction with finished water. This method involves adjusting pH
and/or calcium hardness and/or alkalinity concentrations of the water with a goal of achieving calcium
carbonate super saturation of the solution, thereby inducing precipitation of the compound. The calcium
carbonate precipitation potential (CCPP) index is used as a control parameter to monitor the effectiveness
of calcium carbonate precipitation as a corrosion-control treatment. The optimal CCPP range for this
treatment is between 4-8 mg/L calcium carbonate. Lower values provide inadequate corrosion protection
whereas higher values increase the risk of excessive scale formation.

Calcium carbonate saturation is practiced by utilities that use sources that contain elevated levels of
naturally occurring hardness, such as the Peace River. In such waters, it is often unnecessary to add
supplemental calcium to influence the calcium carbonate balance to promote a scale forming water (a
positive CCPP). Calcium poor waters, on the other hand, may require the addition of calcium such as
through the addition of lime.

9.1.2.2 Alkalinity and pH Adjustment

This corrosion control method refers to modification of the pH value and/or alkalinity concentration of
the water to establish conditions that result in minimal lead and copper dissolution, and reduced
corrosion. The corrosion control mechanism is “passivation” of the pipe material through formation of a
protective film of less soluble material that adheres to the pipe wall. Some metals, notably lead and
copper, form a layer of insoluble carbonate (excluding calcium carbonate, which was discussed in the
prior section) on the interior of water pipes, which can minimize corrosion and dissolution of these metals
into the water flowing through the pipes. In low alkalinity waters, carbonate ions must be added to
promote formation of these insoluble carbonates.
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Among the chemicals commonly used to adjust pH and alkalinity are lime, soda ash, sodium bicarbonate,
caustic soda and carbon dioxide (i.e. notably the same chemicals used for calcium hardness adjustment).
Many of these chemicals result in the elevation of both pH and alkalinity. Certain combinations of these
available chemicals are often most appropriate to ensure that alkalinity and pH goals are met
simultaneously.

9.1.2.3 Corrosion Inhibitor Treatment

Orthophosphate-based corrosion inhibitors are the most common commercial chemicals used for
corrosion control. Lead reacts with orthophosphate and forms a passivating lead orthophosphate film on
the pipe interior that serves as the basis for lead corrosion control. In theory, lead solubility can be
reduced significantly by adding orthophosphate and the corresponding pH should be much lower than that
associated with calcium-carbonate precipitation or carbonate-passivation treatment. The passivating
action of orthophosphate depends on pH, alkalinity, dissolved inorganic carbonate concentration,
orthophosphate concentration, TDS concentration and the water temperature.

Orthophosphate addition could also be beneficial for copper corrosion control, but to a lesser degree than
for lead corrosion control. For a significant reduction in copper solubility, higher orthophosphate doses
than those required for lead corrosion control would have to be used; and lower pH values (i.e., pH values
from 6.0 to 7.5). Orthophosphate treatment is also expected to result in lower total trihalomethane
formation rates and improved disinfection efficiency of free chlorine due to the lower optimal pH range.
Many utilities in Florida including Sarasota County, Tampa Bay Water and the City of West Palm Beach
are balancing successfully between phosphate treatment for copper solubility and chloramines for
secondary disinfection

9.1.3 Other Important Issues for Corrosion
9.1.3.1 Dissolved Inorganic Carbonate

Dissolved inorganic carbonate is an estimate of the amount of total carbonates in the form of carbon
dioxide gas, bicarbonate ion and carbonate ion in water. It is measured as milligrams of carbon per liter
(mg C/L) and is related to alkalinity in that if you know the pH and alkalinity, the dissolved inorganic
carbonate can be calculated. The level of dissolved inorganic carbonate affects levels of lead and copper
and affects the stability of the pH because of the buffering capacity of carbonate species. Because of the
high sensitivity of copper and lead to pH, the improved pH control of a minor dissolved inorganic
carbonate increase offsets potential increases in copper levels. Therefore, balancing the levels of
dissolved inorganic carbonate for lead, copper, and buffering is an important part of corrosion control.

9.1.3.2 Buffer Intensity

Buffer intensity (or buffering capacity) is a measure of the resistance of a water to changes in pH, either
up or down. Bicarbonate and carbonate ions are the most important buffering species in almost all
drinking waters. ~ Water with low buffer intensity are prone to pH decreases from such sources as
uncovered storage, nitrification, corrosion of cast iron pipe and pH increases from contact with cement
pipe linings. Maintaining sufficient buffering is important when using orthophosphate addition or pH
adjustment, because copper and lead control techniques require particular pH ranges to be effective.

9.1.3.3 Chloride to Sulfate Ratio

Separate studies of Gregory (1985) and Edwards (1995) reinforced the importance of the relative amount
of chloride to sulfate concentrations in producing sustained, high galvanic voltages that sacrificed lead
plumbing when connected to copper. Galvanic corrosion of lead solder connected to copper pipe
increases with chloride relative to sulfate ratios higher than 0.5.
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9.1.4 Disinfection Byproduct Formation and Related Rules

Existing MCLs included in Stage One Disinfection and Disinfection Byproducts Rule (DDBPR)
published in 1998 and included in FAC 62.550 section 310, are:

e total trihalomethanes 0.080 mg/L
e haloacetic acids 0.060 mg/L
e bromate 0.010 mg/L
e chlorite 1.000 mg/L

The limits on disinfectants in the Stage One DDPBR were finalized as maximum residual disinfectant
levels (MRDLs) instead of MCLs. The final limits of MRDLs included in FAC 62.550 are:

e chlorine 4.0 mg/L
e chloramine 4.0 mg/L
e chlorine dioxide 0.8 mg/L

The Authority, its Customers, and Partners all use chloramines for residual disinfectant.

Under the Stage One DDBPR, surface water systems or ground water under the direct influence of
surface water systems operating with conventional treatment are required to install (unless systems meet
exception criteria) and operate enhanced coagulation or enhanced softening for the removal of TOC.
Biofilm formation on the internal surface of the distribution pipework can be influenced by any remaining
TOC in the finished water. Biofilm can feed off nutrients in the drinking water and produce hydrogen
ions which consume alkalinity and lower the pH values of the water. There are also literature references,
which indicate that biofilm growth promotes copper pitting in specific instances. However, there are a
myriad of other factors that have been shown to induce copper pitting including: lightning strikes, lines
that sit stagnant, inferior copper tubing and poor installation craftsmanship. Table 9.1 lists the required
removal of TOC by enhanced coagulation and softening for plants using conventional treatment removal
percentage per the Stage One DDBPR.

Table 9.1 Required Removal of TOC by Enhanced Coagulation and Softening for Plants Using
Conventional Treatment - Removal Percentage

Source Water TOC Source Water Alkalinity (mg/L as Calcium Carbonate)
(mg/L) 0 to 60 >60 to 120 >120
>2.0-4.0 35.0 percent 25.0 percent 15.0 percent
>4.0 - 8.0 45.0 percent 35.0 percent 25.0 percent
>8.0 50.0 percent 40.0 percent 30.0 percent

9.1.5 Total Coliforms

The Total Coliform Rule (TCR) set both a health goal and regulatory limits for the presence of total
coliforms in drinking water. EPA set the MCLG for total coliforms at zero because there have been
waterborne disease outbreaks in which researchers found very low levels of coliforms, so the approach
taken is that any level indicates some health risk. The MCL levels are based on the positive sample tests
for total coliforms (monthly MCL), or for total coliforms and Escherichia coli (E. coli) or fecal coliforms
(acute MCL).

The purpose of the 1989 TCR is to protect public health by ensuring the integrity of the drinking water in
the distribution system and monitoring for microbial presence. The rule requires all public water systems
to monitor for the presence of total coliforms in the distribution system at a frequency proportional to the
number of people served. To comply with the monthly MCL, coliforms may not be present in more than
five percent of the samples taken each month in a public water system.
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On February 13, 2013, EPA published in the Federal Register the revisions to the 1989 TCR. EPA
anticipates greater public health protection under the Revised Total Coliform Rule (RTCR) requirements.
The RTCR requires public water systems that are vulnerable to microbial contamination to identify and
fix problems and establishes criteria for systems to qualify for and stay on reduced monitoring, which
could reduce water system burden and provide incentives for better system operation. The 1989 TCR
remains effective until March 31, 2016. Public water systems and primacy agencies must comply with
the requirements of the RTCR beginning April 1, 2016.

9.2 Current Water Quality

Finished water quality data was obtained from the Authority, its Customers and Partners. The collected
water quality data included monthly operating reports, annual summaries of treatment facilities routine
lead and copper, disinfection byproduct levels and coliform sampling in the distribution network. For the
PREF, the finished water quality was limited to the period since 2011, after the six-billion gallon reservoir
was put in operation and water quality had stabilized. For the other governments with a surface water
source, the data was limited to that same period or in some cases just to one typical year to reflect typical
mineralization variations through the seasons. For those with a ground water source, the data was limited
to a typical year or in some cases typical months as the finished water quality utilizing a ground water
source was/is expected to be very consistent. Included below is a brief description of the major WTPs
and characterization of their finished potable water. It must be noted that treatment plant capacities
referenced in this section are not the same thing as the average annual capacities listed in other sections of
the report. The differentiation is due to the fact that treatment capacity represents a maximum available
treatment rate at any particular time, while average day supply capacity is affected by other factors such
as WUP limitations, or seasonal supply availability applied on an annual average basis.

9.2.1 Peace River Facility

The rated capacity of the PRF is 51 MGD and consists of four distinct treatment trains (or plants).
Surface water is withdrawn from Peace River and stored in two off-stream reservoirs with a combined
storage volume of 6.5 billion gallons. The conventional treatment process includes powdered activated
carbon treatment, coagulation/flocculation/sedimentation with aluminum sulfate (alum) and polymer in
solid contact basins (Plant 1, 3 and 4) and conventional settlement units (Plant 2), initial pH adjustment
with caustic soda, dual media filtration (sand and anthracite), and free chlorine disinfection with sodium
hypochlorite followed by an addition of aqua ammonia (ammonia hydroxide) to form chloramines and
final pH adjustment with caustic soda. During the wet season, excess finished water can be stored in ASR
wells, with a combined storage volume of 6.3 billion gallons, and during the dry season the stored water
is recovered, discharged into the raw water reservoirs and re-treated at the treatment facility. Current PRF
deliveries to Customers and Partners average about 25 MGD. In addition, annual average recharge to the
ASR system is about 4.0 MGD.

The finished water from the PRF contains natural organic material and color, varying between 3.9 and 5.2
mg/L TOC. The Authority meets the source water TOC removal requirement of 50 percent. The water
also contains moderate levels of TDS at concentrations, typically varying between 350 and 450 mg/L.
Besides some sodium and chloride, the TDS originates mainly from calcium, magnesium and sulfates.
Caustic soda is used to raise the pH to just above 8.0 in the finished water to create a slightly positive
Langelier Saturation Index (LSI). The LSI is an index comparable to the CCPP index discussed earlier.
No additional phosphate-based corrosion control chemical is dosed nor is any additional fluoride added;
fluoride is naturally present in the source water at levels from about 0.15 to 0.21 mg/L. Chloramines are
used for residual disinfection.
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From January 1, 2011 and September 30, 2013, TDS and total hardness generally fluctuate between 300
and 500 mg/L and 120 and 180 mg/L calcium carbonate, respectively, during the summer and winter.
Combined chlorine residual levels in the finished water during that period are consistently around 4.0
mg/L. Alkalinity for the same period fluctuated slightly between 40 and 50 mg/L and follows the same
trend as TDS and hardness. Finished water pH levels are consistent throughout the period and generally
are kept between 8.0 and 8.3. It is noted that pH levels are not typically adjusted for different hardness
levels causing LSI and CCPP levels to decrease to below recommended values at times.

9.2.2 Manatee County

The combined rated capacity of Manatee County’s Lake Manatee WTP is 84 MGD, and consists of 54
MGD from the surface water train and 30 MGD from the ground water train. Raw water for the surface
water train is withdrawn from Lake Manatee, an in-stream reservoir. A bathymetric survey of the lake in
2009 showed the lake has a total capacity of 5.9 billion gallons with 4.9 billion gallons available for use
between the low and high extreme operating levels. The surface water is treated using a conventional
process that consists of powdered activated carbon treatment, coagulation/flocculation/sedimentation with
aluminum sulfate (alum), lime and polymer in conventional sedimentation basins, pH adjustment with
lime, disinfection with sodium hypochlorite and dual media filtration (sand and anthracite).

The ground water treatment train treats water from multiple production wells in the East County and
IMC-Manatee Wellfields. Treatment consists of aeration, lime softening in conventional sedimentation
basins (which can also treat the surface water) with the addition of a polymer, pH adjustment prior to
filtration with carbon dioxide, disinfection with sodium hypochlorite and sand filtration. The treated
waters from both trains are combined in the blend chamber where sodium hypochlorite and anhydrous
ammonia are added to form chloramines, ortho/polyphosphate is added for corrosion control, lime is
added for final pH correction and hydrofluosilicic acid is added to supplement fluoride levels.

Six ASR wells at Lake Manatee WTP are used to inject finished water from the WTP into the UFA for
storage during periods of low demand and high surface water flow, and recovery occurs during periods of
high demand and low surface water flow. Currently, there are six ASR wells at the plant with a combined
flow capacity of 10 MGD and permitted storage capacity of 3 billion gallons. The recovered ASR water
is blended with the raw ground water and re-treated in the WTP ground water train.

The finished water is a blend of treated waters from the surface water and ground water trains and
contains some remaining natural organic material, color, and moderate TDS levels, which fluctuate
between 200 to 280 mg/L during the summer and winter, respectively. Besides relatively low
concentrations of sodium and chloride, TDS originates mainly from calcium, magnesium and sulfates.
For the year 2012, total hardness varied from 180 mg/L (as calcium carbonate) in the spring to just above
100 mg/L as calcium carbonate in summer/autumn, while alkalinity followed a similar trend with
variations between 40 to just above 20 mg/L calcium carbonate. Alkalinity levels are considered
relatively low and provide for a low to moderate buffered water. The dissolved inorganic carbonate
levels are approximately 9 mg/L as carbon.

Lime is used to raise the pH to between 7.3 and 7.8 in the finished water, which is optimal for a phosphate
based corrosion control strategy. LSI levels and pH values indicate that the finished water is slightly
aggressive with respect to the formation of calcium carbonate. Hydrofluorosilicic acid is added to
supplement fluoride to the finished water up to the recommended optimal concentration of 0.7 mg/L as
defined in FAC 62.555.325(1). Chloramines are used for residual disinfection with typical total chlorine
levels of around 5.0 to 6.0 mg/L.
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9.2.3 Sarasota County
9.2.3.1 Sarasota County Carlton WTP

The permitted capacity of Carlton WTP is 12 MGD. Brackish ground water is withdrawn from sixteen
IAS and UFA production wells and treated with EDR, consisting of 10 parallel trains each with 1.2 MGD
capacity. The EDR system has a typical recovery rate of 80 to 85 percent. Pre-treatment processes
include acidification with hydrochloric acid, degasification to remove hydrogen sulfide, sedimentation,
pressure media filtration, cartridge filtration and scale inhibitor and acid treatment prior to EDR. Post
treatment processes include disinfection with sodium hypochlorite and ammonium sulfate to form
chloramines, pH adjustment with caustic soda and corrosion control with an ortho/polyphosphate blend.

The EDR treated water is blended with finished water from the Authority in three five-million-gallon
ground storage tanks onsite. The current blend ratio is between 13:1 and 5:1 with the PRF water being
the major component. The monthly operating reports of the EDR system provided information on the raw
water and product water conductivity, pH and chemical usage, but not on the speciation of minerals.
Since the regulatory compliance point is downstream of the ground storage tanks, sampling for primary
and secondary only provided information on finished water quality after PRF water was added and
blended together. As a result the EDR treatment projection software was used to predict the finished
water quality in particular the speciation of minerals, and those data shows conductivity levels
consistently between 500 to 600 uS/cm. The EDR system is different from RO treatment since the
product water quality can be varied and controlled on target (‘setpoint’ in control system) conductivity.

Additional chemicals are added downstream from the EDR system to adjust the pH, provide a chloramine
residual and add a corrosion inhibitor. Based on the calculated conductivity levels, TDS in the treated
water consistently ranges from 350 to 400 mg/L. Calcium, magnesium and sulfate concentrations are the
major TDS constituents. Caustic soda is added to adjust the pH of the treated water between 7.5 and 8.0,
which makes the water slightly aggressive based on calculated LSI values. A poly/orthophosphate blend
(50/50) is dosed in the treated water for corrosion control. No additional fluoride is added, although some
fluoride is naturally present in the source water. Chloramines are added to the treated water to levels
between 4.8 and 6.8 mg/L, which dissipates to levels between 3.5 and 4.0 mg/L in the distribution system.
Alkalinity levels are around 45 mg/L and provide for moderate buffering capacity in the finished water.

9.2.3.2 Sarasota County University Parkway WTP

The rated capacity of this facility is 2 MGD. Brackish ground water is withdrawn from seven UFA
production wells. The treatment of this brackish ground water consists of acidification with carbon
dioxide, degasification and disinfection with sodium hypochlorite and ammonium sulfate to form
chloramines prior to it being blended with finished water from Manatee County. Dissolved inorganic
ions in the ground water need to be diluted through blending to meet the secondary drinking water
standard for TDS and sulfates and also to reduce hardness. There is no final pH adjustment performed at
this facility, although water received from Manatee County for blending at this location includes an
ortho/polyphosphate corrosion inhibitor. A typical blend ratio is 5:1 with the Manatee County finished
water being the major component. Sarasota County’s current water contract with Manatee County
extends through 2025 and at that time, there are multiple treatment options including: (1) University
Parkway WTP treated water could be blended with water from an extension of the regional Phase III
pipeline from the Carlton Facility; (2) the University Parkway WTP could be equipped with membrane
treatment units; (3) a water exchange could be established by extending the regional Phase III pipeline
north to enable a net zero exchange with Manatee County with regional water flowing to Manatee, and
Manatee water flowing to University Parkway for blending; or, (4) transferring quantities from the
University Parkway Wellfield to the Carlton Facility where improvements in the treatment system are
underway that would allow for the treatment of the additional flows.
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The TDS concentrations in the ground water are on average approximately 1,120 mg/L and need to be
diluted through blending with a fresher source to meet the secondary TDS standards. The main
constituents of the TDS in the ground water are sulfate, calcium and magnesium. The TDS and hardness
levels in the blended product are approximately 350 mg/L and 175 mg/L (as calcium carbonate),
respectively. No fluoride is added although fluoride is naturally present in the source water. The county
uses chloramines for disinfection with typical levels between 3.5 and of 4.5 mg/L. Alkalinity levels are
around 60 mg/L as calcium carbonate, which provide for good buffering capacity in the finished water.
The pH and LSI of the finished water are around 7.6 and -0.3, respectively.

9.2.3.3 Sarasota County Venice Gardens WTP

The rated capacity of Sarasota County’s Venice Gardens facility is 2.75 MGD delivered by two discrete
treatment systems located in two separate buildings. Brackish ground water is withdrawn from ten IAS
and UFA production wells. The first treatment system includes two single-stage RO trains with a
recovery rate of 50 percent and a combined treatment capacity of 0.75 MGD. The second system
includes five two-stage RO trains with an overall recovery rate of 75 percent and a combined capacity of
2 MGD. Both systems have raw water bypass capability to re-mineralize the RO permeate. Pre-treatment
consists of scale inhibitor addition and cartridge filtration. Post treatment consists of pH reduction with
carbon dioxide upstream of the degasification, disinfection with sodium hypochlorite and after clearwell
addition of ammonium sulfate to form chloramines, pH and alkalinity adjustment with a combination of
caustic soda and carbon dioxide and corrosion control with an ortho/polyphosphate blend.

The finished water contains no organics. TDS concentrations range from 350-375 mg/L. The county
uses a cartridge filtered bypass flow, which is approximately five percent of the RO feed flow, to re-
mineralize the RO permeate. A poly/orthophosphate blend (50/50) is dosed to the finished water for
corrosion control. No fluoride is added although fluoride is naturally present in the source water and ends
up in the finished water through the bypass. The county uses sodium hypochlorite and ammonium sulfate
to form chloramines for residual disinfection with typical levels of 4.0 to 4.5 mg/L. Alkalinity levels are
around 20 mg/L as calcium carbonate, which provides limited buffering capacity in the finished water.
The pH and LSI of the finished water are around 7.5 and -1.2, respectively.

9.2.4 City of North Port

The rated capacity of North Port’s WTP is 4.4 MGD and consists of a surface and a ground water system.
The surface water system obtains raw water from the Myakkahatchee Creek, characterized by rapid and
significant flow and quality changes associated with rainfall or lack thereof. During the summer,
turbidity and organic material levels in the creek are elevated due to storm water runoff. Limited flow is
available in winter with flow mainly originating from ground water inflow causing elevated
mineralization. The surface water treatment process is conventional with powdered activated carbon
treatment, and aluminum sulfate as a coagulant added in conventional flocculation and sedimentation
units, dual media filtration (sand and anthracite), and pH adjustment with caustic soda.

The ground water system has a capacity of 1.5 MGD and the main treatment includes two, two-stage RO
trains. Brackish ground water is withdrawn from six IAS wells to supply the RO facility. Pre-treatment
consists of sulfuric acid and scale inhibitor for chemical conditioning and cartridge filtration. Post-
treatment consists of degasification. The RO permeate is blended with the treated surface water in the
clear well prior to disinfection with sodium hypochlorite and anhydrous ammonia to form chloramines,
and pH adjustment with caustic soda. The RO concentrate is discharged to a transfer station at the local
sanitary sewer system for pumping to the plant’s industrial deep injection well.

As previously discussed, TDS values vary seasonally in the city’s surface water source (Myakkahatchee
Creek). This raw water quality pattern translates into a similar pattern in finished water quality. During
winter months the TDS and hardness levels have historically been elevated with concentrations reaching

9-8

Peace River Manasota Regional Water Supply Authority
Integrated Water Supply Master Plan Update
April 2015



Potable and System Water Quality Maintenance

900 mg/L and 500 mg/L as calcium carbonate, respectively, which is considered ‘very hard’. The
addition of treatment chemicals increases the TDS levels by around 75-100 mg/L in the finished water.
With the recent addition of a Floridan aquifer RO system in March 2013, the city has the ability to blend
down the TDS and hardness levels in the finished water to meet secondary drinking water standards.
Caustic soda is dosed to raise the pH in the blended product and to provide corrosion control. The pH of
the finished water fluctuates between 7.2 and 8.5. Chloramines are used for residual disinfection with
typical total chlorine levels between 3.0 and 5.0 mg/L.

The LSI and CCPP vary significantly based on seasonal fluctuations in water quality. In certain periods
negative LSI and CCPP values were calculated, and indicates the potential for aggressive water to
calcium carbonate scale. No additional phosphate-based corrosion control chemical is dosed nor is
additional fluoride added, although a low concentration of fluoride (about 0.06 mg/L) is naturally present
in the source water. Alkalinity levels range from 30 to 150 mg/L, which provide for a moderate to high
buffering capacity in the finished water. The dissolved inorganic carbonate levels in the finished water
also vary and during winter months may exceed values recommended in the 2003 Guidance Manual for
Selecting Lead and Copper Control Strategies. A phosphate based corrosion control treatment could be
considered to address this condition.

9.2.5 City of Punta Gorda

The rated capacity of Punta Gorda’s WTP is 10 MGD. Source water is derived from the Shell and Prairie
Creeks that converge at the city’s in-stream reservoir being fed by a watershed covering approximately
434 square miles. The conventional treatment process includes powdered activated carbon treatment,
coagulation/flocculation/sedimentation with aluminum sulfate in conventional sedimentation basis, dual
media filtration (anthracite over sand), disinfection with sodium hypochlorite and anhydrous ammonia,
and pH adjustment with caustic soda. During the wet season, excess finished water is stored in two ASR
wells and during the dry season the stored water in the UFA is recovered, discharged back into the
treatment process downstream of the sedimentation process and re-treated in the filters and disinfected.
Currently the city operates under an exemption from the FDEP for TDS effective until May 2016. A new
4 MGD brackish ground water RO treatment system is currently in the design phase to address TDS
levels in the finished water.

The finished water contains elevated levels of natural organic material (and color), and varies between 5.6
and 8.3 mg/L TOC. The TDS concentrations fluctuate between 300 and 600 mg/L. During certain times
of year, particularly during the dry season, TDS often exceeds the 500 mg/L Secondary Standard.
Besides sodium and chloride, high TDS levels originate from calcium, magnesium and sulfates. The
finished water can be considered ‘very hard’ during those times of the year with hardness levels in the
finished water reaching levels of 350 mg/L as calcium carbonate. Alkalinity and dissolved inorganic
carbonate levels are around 78 mg/L calcium carbonate and 25 mg/L carbon respectively, which is
considered high.

Currently, the city uses their two ASR wells for injection in summer and recovery in winter to meet
seasonal demand conditions and also to help mitigate the temporal issues with mineralization of the
source and finished water in the winter. The recovery of the ASR wells is currently limited by arsenic
levels which typically exceed 10 ug/L when the recovery rate reaches 70 percent of the volume of water
injected.

The city uses a phosphate based corrosion inhibitor in the finished water for corrosion protection. Caustic
soda is also added to the finished water to raise the pH to around 7.4 with higher values observed in the
winter when water is more mineralized and lower values in the summer when the water has lower
mineralization, which is opposite of what is expected from LSI and CCPP perspective. Particularly
during the summer the pH values in the finished water drop to levels below the optimal range for
phosphate based corrosion inhibitor treatment, which is typically between 7.4 and 7.8. Recent data
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includes negative values of LSI for large parts of the year, which means that the water is slightly
aggressive with respect to the formation of calcium carbonate. It appears that the target pH is appropriate
for periods of high mineralization.

9.2.6 Englewood Water District

The rated combined capacity of the EWD water treatment facilities is 6 MGD. There are two raw water
sources. The shallow aquifer source is characterized by high hardness and is treated with a conventional
lime softening process including aeration, lime softening in a circular basin and filtration over anthracite
and sand media. The deeper source aquifer is brackish and pre-treatment consists of sulfuric acid, scale
inhibitor and cartridge filtration, main treatment is performed with RO and post treatment with
degasification. The lime softening/filtration and RO treated waters are blended in the clearwell,
disinfected with a combination of sodium hypochlorite and anhydrous ammonia and dosed with an
ortho/polyphosphate blend for corrosion control. The RO concentrate is disposed in a deep injection well.

The finished water is a blend of the treated waters of the RO and lime softening trains, treating IAS and
UFA ground water, respectively. Typically it is an approximate 1:1 blend ratio. The level of TDS in the
blended product is around 200 mg/L and total hardness is around 50 mg/L as calcium carbonate, although
actual levels depend upon the actual blend ratio. The pH of the blended product is around 9.1 and no
further adjustment is made. This equates to a positive LSI and CCPP of around 0.1 and 0.2 mg/L calcium
carbonate, respectively, to provide for corrosion control. This observed CCPP is below the recommended
minimum value of 4.0 mg/L as calcium carbonate.

Additional phosphate-based corrosion control chemicals and fluoride are not currently added to the
finished water, although fluoride is naturally present in the source water. Blended finished water fluoride
levels average approximately 0.10 mg/L. Chloramines are used for secondary disinfection with typical
chloramine levels of around 2.5 to 3.0 mg/L present in the finished water. It was observed that the actual
finished water pH was slightly outside of the optimal pH range for chloramines of 8.0-8.5. Alkalinity and
dissolved inorganic carbonate levels are around 15 mg/L calcium carbonate and 3 mg/L carbon,
respectively, which indicates reduced buffering capacity in the finished water.

9.3 Transmission and Distribution Water Quality Characterization

Transmission and distribution water quality data was obtained from the Authority, its Customers and
Partners. The collected water quality data included monthly operating reports, yearly primary and
secondary water quality summaries at treatment facilities, lead and copper sampling, and disinfection
byproducts and coliform sampling in the distribution network. For the PRF, finished water quality was
evaluated from 2011 through 2013. For others, varying levels of distribution water quality data were
available for review.

The transmission and distribution water quality for each system is presented below with emphasis on
systems that continuously use the Authority’s water for supply and/or blending. Systems with emergency
connections with the Authority are also discussed. Blending scenarios are discussed with emphasis on
impact on distribution water quality.

9.3.1 Peace River System

The Authority has an extensive finished and distribution water quality sampling and analytical program.
The data contains the distribution water samples taken in the transmission mains and at the connection
points with Customers. The Authority samples routinely for residual chlorine, including ammonia
nitrogen and ionized ammonia, disinfection byproducts and selected inorganic constituents.

Based on the data the following observations are made: (1) residual chloramine levels are measured
monthly and drop from around 4.0 mg/L at the WTP to around 3.3 to 3.7 mg/L in the system and at the
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connection points, representing a net chloramine decay of about 0.5 mg/L; (2) ionized ammonia levels
were observed at 0.108 mg/L at the connection points; disinfection byproducts are measured quarterly
with total trihalomethanes ranging from 36 to 51 ug/L. and averaging 40.7 pg/L, and haloacetic acids
ranging from 11 to 52 pg/L and averaging 27.4 pg/L; and, the level and speciation of minerals in water,
including pH levels, do not change significantly between WTP and distribution system sample points.

As a wholesale provider the Authority does not sample for lead and copper although lead and copper are
measured in the finished water. Based on that information, lead and copper levels in the finished water
were well below action levels contained in the LCR.

9.3.2 Charlotte County

Charlotte County buys approximately 95 percent of their potable water from the Authority. The
Authority reports on primary and secondary constituents of the finished water while Charlotte County
reports mainly on flows obtained from the Authority and chloramine residuals in their system. The
distribution water quality follows the same trend as the finished water quality of the Authority. Charlotte
County does not have potable water production facilities interconnected with the regional system;
however, the county does operate the Burnt Store WTP (permitted capacity of 3.17 MGD), which
supplies an isolated service area in southern Charlotte County. In the portion Charlotte County’s system
served by Authority water, chloramine residual is boosted at four remote stations (Golf Course, Walenda
Water, Rotonda, and a point mid-way in the pipeline between downtown Charlotte and Rotonda). The
county’s distribution system is extensive and low-flow zones with long hydraulic residence time (i.e.,
water age) and decay of the disinfectant residual is not uncommon. The county actively manages this
issue through an extensive flushing program.

The extent of elevated water age and related concerns with decreases in chloramine residual and pH levels
indicate nitrification may be occurring. Across all sample distribution points throughout 2013, the
median (i.e., 50 percentile) pH residual decline in the distribution was 0.5 units, from 8.1 to 7.6. A minor
change in pH can have a significant impact on carbonate equilibria due to the sensitivity of the various
carbonate species to pH. As the pH declines, the water can become aggressive to metal piping if no
corrosion inhibitor residual is carried in the distribution system. The average chloramine residual level
was 2.5 mg/L, but more importantly almost 30 percent of the samples dropped below 1.5 mg/L total
chlorine, which is generally regarded as the level below which a system may experience increased
occurrence of biofilm growth leading to nitrification.

The county samples for lead and copper every three years consistent with the LCR and the county
indicated that the measured lead and copper levels are consistently well below action levels in the LCR.
The county also samples quarterly for disinfection byproducts in the distribution system. The county
reports that the measured disinfection byproduct formation was generally just above half of the respective
maximum regulatory levels.

There are several dedicated and small privately owned RO water production facilities within the county’s
boundaries, including: Little Gasparilla Island, Harbor Heights and El Jobean. These systems are not
connected to the county’s utility system and are, therefore, not considered further in this evaluation. The
EWD has a connection with the county’s system. A small quantity of water is circulated through that
connection on a regular basis to maintain readiness to serve.

9.3.3 DeSoto County

DeSoto County buys its finished water from the Authority. The county is served by several remote
ground storage tanks and two pump stations. Both pump stations are equipped with chloramine booster
facilities to maintain a combined chlorine residual of approximately 3.5 mg/L. The Authority reports
regularly on compliance with primary and secondary drinking water standards of the finished water while
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Desoto County reports mainly on flows obtained from the Authority and chloramine residuals in their
system. The county flushes the system regularly to keep residuals within acceptable limits.

The county also samples for lead and copper once every three years for compliance with the LCR. The
most recent sample event for which data was available was August 2012 at 10 sample locations, with 90
percentile levels being 0.45 mg/L for copper and 0.007 for mg/L lead, well below the action levels of the
LCR. The county also samples quarterly for disinfection byproducts in the distribution system and for
2013 the measured levels were well below the regulatory limits. Total trihalomethanes ranged from 25
to27 ng/L, and averaged 25 pg/L. Haloacetic acids ranged from 10 to 23 ug/L, and averaged 16 ug/L.
DeSoto County does not add a phosphate based corrosion inhibitor or fluoride to the water.

9.3.4 Manatee County

Manatee County operates a water production facility with a peak month capacity of 84 MGD, providing
potable water to unincorporated areas in Manatee County, Bradenton, Palmetto and the Town of
Longboat Key. It also provides up to 6 MGD of potable water to Sarasota County at the University
Parkway WTP, where the finished water from Manatee County is blended with treated water from
Sarasota County’s University Parkway Wellfield before distribution. The county maintains an extensive
water quality monitoring program for their water plant and distribution system. Various water quality
parameters are collected and analyzed throughout the system on weekly and monthly intervals. The
county provides annual reports on the primary and secondary constituents of the finished water of the
production facility.

The county samples every three years for lead and copper. The last available sample event was in July
2013 performed at 50 sample locations, with 90 percentile levels being 0.18 mg/L for copper and 0.0007
for mg/L lead, well below the action levels in the LCR. The county also samples quarterly for
disinfection byproducts in the distribution system and for 2013 the measured levels were below the
regulatory limits. Total trihalomethanes ranged from 34 to 56 pg/L, and averaged 48 ng/L. Haloactic
acids ranged from 25 to 60 ug/L, and averaged 30 ug/L.

9.3.5 Sarasota County

Sarasota County operates three different water production facilities with a joint capacity of 16 MGD,
however only a part of that capacity is used on a continuous basis. Two bulk water supply agreements
supply 85 percent of the county’s potable demands. One agreement is with the Authority for water
delivery of up to 13.2 MGD on an annual average day basis to the county at the Carlton WTP, where the
Authority water is blended with treated water from the county’s EDR system. The other agreement is
with Manatee County for water delivery of up to 8.0 MGD to the University Parkway WTP. This
quantity will be reduced to 6.0 MGD in 2015, to 5.0 MGD in 2020 until the contract ends in 2025.
Manatee County water is blended with treated water from the University Parkway Wellfield to support
demand in the northern portion of Sarasota County’s service area. In 2013 Manatee County delivered an
average of about 4.5 MGD to the University Parkway site. Sarasota County’s approach towards water
treatment and supply is to use those bulk water supply allocations first before they use their own water
production facilities, particularly at the Carlton and Venice Gardens WTPs where production costs are
greater. However all facilities are routinely operated at some nominal production capacity to maintain
functionality and exercise equipment.

The county has several remote storage and pump stations equipped with chloramine booster facilities.
They report annually on primary and secondary constituents of the finished waters of each of their
production facilities after it is blended with other potable waters from the bulk suppliers. The county
samples every three years for lead and copper in compliance with the LCR. The last available sample
event was in August 2011 performed at 50 sample locations, with 90 percentile levels being 0.16 mg/L
for copper and 0.0008 for mg/L lead, well below the action levels in the LCR.

9-12
Peace River Manasota Regional Water Supply Authority
Integrated Water Supply Master Plan Update
April 2015



Potable and System Water Quality Maintenance

The county also samples quarterly for disinfection byproducts in the distribution system and for 2013 the
measured levels were below the regulatory limits. Total trihalomethanes ranged from 46 to 52 pug/L, and
averaging 48 ug/L.. Haloactic acids ranged from 26 to 32 pg/L and averaged 30 ug/L.

The distribution system has a number of low demand “dead-ends” exhibiting water age problems. The
county actively manages water age with an extensive flushing program using auto-flushers. Across all
distribution sample points throughout the year of 2013, the median (i.e., 50 percentile) pH residual
decrease in the distribution system was around 0.2 units (from 8.0 to 7.8). The average chloramine
residual decrease was 1.2 mg/L, from 5.0 mg/L to 3.8 mg/L. Approximately eight percent of the samples
dropped below 1.5 mg/L, which is generally regarded as the level below which a system may begin to
experience nitrification. In 2013, the county increased the chloramine concentration set-point in the
finished waters at the WTPs, which has helped in reducing the areas in the system with low chloramine
residual levels and therefore nitrification concerns.

Finished water from the Authority is blended with finished water from the EDR system at the Carlton
WTP. Despite the difference in source and treatment, both finished waters are very comparable in overall
mineralization, hardness, alkalinity and pH level including the chloride and sulfate mass ratio. Table 9.2
summarizes the blending scenarios between both waters in different proportions. The minimum and
maximum conditions for all blend scenarios are tabulated in the right hand column. The water chemistry
may vary as a function of different blend ratios, and therefore it is recommended that the county closely
monitors orthophosphate and LSI values on the blended water and adjusts the corrosion inhibitor and
caustic soda dose to maintain optimal levels.

Table 9.2: Summary Table of Blending Scenarios for Sarasota County at the Carlton WTP

. Blending Blending Blending
Peace River | Carlton WTP ) ) . . ;
. . Scenario Scenario Scenario All Blending Scenarios
Finished Water Quality ) (PR) (EDR)
Units PR:EDR 10:1 PR:EDR 5:1 PR:EDR 2:1
Parameter -
Average 2011 - Min Month (09/2013) to
Avg Avg Avg Avg
2013 Max Month (05/2012)

Total hardness mg/L as CaCO3 151 192 155 158 165 132-183
Calcium hardness mg/L as CaCO3 100 113 101 102 104 84-113
Magnesium Hardness mg/L as CaCO3 51 79 54 56 60 48-70
Alkalinity mg/L as CaCO3 43 60 45 46 49 42-49
pH - 8.1 7.8 8.1 8.1 8.0 8-8.1
TDS mg/L 400 422 402 404 407 382 -443
Temp °C 25 25 25 25 25 23-29
pH(s) - 8.2 7.9 8.1 8.1 8.1 8-8.2
Langler Saturation Index - -0.01 -0.14 -0.02 -0.04 -0.07 -0.19 - 0.05
Ryznar Saturation Index - 8.2 8.3 8.1 8.1 8.1 8-8.4
Calcium carbonate precipitation

. mg/L as CaCO3 -0.1 -1.2 -0.1 -0.2 -0.4 -1-0.2
potential, CCPP

Sarasota County also blends semi-treated ground water from the University Parkway Wellfield with
finished water from Manatee County (conventional treated surface water) at the University Parkway
WTP. The TDS and sulfate levels in the treated ground water exceed the secondary standards and require
dilution to make the blended and treated water potable. The blending source is currently finished water of
Manatee County, blended at a ratio of approximately 5:1. Table 9.3 summarizes the average water quality
of the blended water source. The minimum and maximum conditions for all blend scenarios are tabulated
in the right hand column. As shown, TDS levels are blended to below 500 mg/L and hardness levels are
blended to around 250 to 300 mg/L, which is considered a hard water product. The pH of the blended
water is currently slightly aggressive as can be seen in the negative values of LSI and CCPP. Corrosion
control is provided by a phosphate based inhibitor, which is dosed at the University Parkway WTP.
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Table 9.3: Summary Table of Blending Scenarios for Sarasota County at University WTP

Lake Peace River University LM:UW LM:UW PR:UW PR:UW
. . Wellfield WTP| Blending Blending All LM Blend Scenarios Blending Blending All PR Blend Scenarios
Finished Water Quality . (Lm) (PR) N N N R
Parameter Units (uw) Scenario 5:1 | Scenario 3:1 Scenario 4:1 | Scenario 8:1
Average 2012 Average 2011 a " a . a Min Month (11/2012) to A e Min Month (09/2013) to
2013 Max Month (05/2012) Max Month (05/2012)

Total hardness mg/L as CaCO3 133 151 884 258 321 240 - 346 298 232 210-319
Calcium hardness mg/L as CaCO3 86 100 488 153 187 147 - 193 178 143 126 - 188
Magnesium Hardness mg/L as CaCO3 46 51 396 105 134 93-153 120 89 84 -131
Alkalinity mg/L as CaCO3 33 43 60 38 40 37-46 46 45 42 - 46
pH - 7.6 8.1 7.6 7.6 7.6 7.6-7.6 8.0 8.0 7.9-8
TDS mg/L 228 401 1120 377 451 353 - 490 545 481 460 - 580
Temp °C 25 25 25 25 25 25-25 25 25 23-29
PpH(s) - 8.3 8.2 7.4 8.1 8.0 7.9-8.1 8.0 8.1 8-8.2
Langler Saturation Index - -0.72 -0.01 0.17 -0.44 -0.37 -0.5--0.27 -0.08 -0.06 -0.21-0.01
Ryznar Saturation Index - 9.1 8.2 7.3 8.5 8.6 8.3-8.7 8.1 8.2 8-8.4
Calcium carbonate precipitation | | o3 34 0.1 23 2.6 25 2.9-21 05 03 1-0
potential, CCPP

The table also summarizes blended water quality if the blend source is changed to finished water from the
Authority. The blend ratio needs to be increased to above at least 8:1 to keep the TDS below the
secondary standard. A benefit of using Authority water is that the blended product has a pH value closer
to equilibrium pH and is therefore less aggressive and has lower hardness levels.

9.3.6 City of North Port

The City of North Port has their own treatment facilities but also is an Authority customer and purchases
water from the Authority on a routine basis. In 2013 a new RO brackish ground water treatment system
was commissioned enabling blending to reduce TDS in finished water produced by the city. The city uses
the calcium hardness adjustment method for corrosion control with the intent of depositing a thin calcium
carbonate film to "seal" the interior pipe surface from contact. The city carries a chloramine disinfection
residual in their system.

Potable water from the Authority is provided via bi-directional connections with regional 36 and 42-inch
diameter transmission pipelines, but normally the flow direction is to North Port from the Authority. The
city’s distribution network is used to blend the Authority’s potable water with North Port’s potable water.
According to city staff, they recently modified the operation by providing extra pressure at Hillsborough
Booster Pump Station and reduced pressure near the Northeast Booster Pump Station to help force the
Authority’s water towards the latter pump station and create blending between the sources in the system
and the ground storage tank at the Northeast facility.

The distribution system was designed for build-out conditions, and with the large numbers of residential
lots remaining undeveloped, the system can experience long hydraulic residence time (i.e., water age).
These conditions result in associated chloramine residual decay, which increases the risk for nitrification,
and causing decreases in pH levels. To mitigate stagnation concerns, an extensive flushing program is
performed. Based upon available flushing data from October 2012 until September 2013, the total
flushing volume was 161.6 million gallons, which equates to around 0.5 MGD per day. This represents
up to 20 percent of the total potable consumption in North Port. The city’s new RO system has improved
the finished water coming out of the plant compared to the past several years. In addition, the city has
been designing, permitting and constructing water line connections over the last several years, where the
majority of the flushing has been required and has funding to continue this process for the next decade.
The city is in the process of completing a remedial action plan for SWFWMD, documenting the steps
taken to reduce future years’ water losses.

Because of the recent addition of the RO treatment process, the city is currently on the yearly sampling
frequency for lead and copper associated with the LCR. The last available sample event was in July 2013
performed at 61 sample locations, with 90 percentile levels being 0.45 mg/L for copper and 0.007 mg/L
for lead, well below the action levels of the LCR. The city also samples quarterly for disinfection
byproducts in the distribution system and for 2013 the measured levels were below the regulatory

9-14
Peace River Manasota Regional Water Supply Authority
Integrated Water Supply Master Plan Update
April 2015



Potable and System Water Quality Maintenance

standards. Total trihalomethanes ranged from 48 to 66 ug/L and averaged 52 pug/L. Haloacetic acids
ranged from 26 to 42 ug/L and averaged 36 pg/L.

The city currently blends the treated water of the surface and ground water treatment trains at the WTP. It
also blends the Authority’s water in the distribution system. Table 9.4 provides a summary of three blend
scenarios with the Authority’s water, in different proportions. The first scenario is an approximate
reflection of the current operations at the WTP, the second scenario adds Authority water to that blend
with the current allocation, and the third scenario increases the production of the ground water train while
reducing the surface water train production but keeps the Authority’s allocation equal. The fourth blend
scenario assumes an increase in the production of the ground water train, an increase in the Authority’s
allocation and reduction of the surface water train. The minimum and maximum conditions for all blend
scenarios are tabulated in the right hand column.

Table 9.4: Summary Table of Blending Scenarios for the City of North Port

Su'\l‘:a:: :V.::er Peace River G:‘:ur:::l::ter Scenario Scenario Scenario Scenario SW, PR, and RO Blending
N (PR) . SW:PR:GW SW:PR:GW SW:PR:GW SW:PR:GW All Scenarios
Finished Water Quality Parameter Units Train (SW) Train (GW-RO) 4:0:1 4:2:1 2:1:1 1:2:1
Average 2012 | Average 2012 | Average 2013 Average Average Average Average DT DTy (YA o e
Monthly (04/2012)

Total hardness mg/L CaCO3 273 151 20 222 202 176 149 101 - 280
Calcium hardness mg/L CaCO3 217 100 12 176 154 134 107 65 - 224
Magnesium hardness mg/L CaCO3 56 51 8 46 48 42 42 35-56
Alkalinity mg/L CaCO3 123 43 20 103 86 77 57 39-134
pH - 7.2 8.1 7.0 7.1 7.3 7.2 7.3 7.1-7.4
TDS mg/L 512 401 100 430 421 376 354 302 - 642
Temp °C 25 25 25 25 25 25 25 23-29
pH(s) - 7.37 8.13 9.35 7.53 7.7 7.8 8.0 7.3-84
Langler Saturation Index - -0.2 0.01 -2.35 -0.39 -0.39 -0.55 -0.63 -1.21-0.01
Ryznar Saturation Index - 7.6 8.12 11.70 8.38 8.31 8.78 8.87 7.7-9.7
Calcium carbonate precipitation |, . co3 82 0.0 117 13.7 9.3 117 7.8 -12.4-04
potential, CCPP

The details of the scenarios including water quality ranges are presented in Appendix 2 of TM 7 — Potable
Water Quality and System Water Quality Maintenance in Appendix A. In general, the Authority’s water
is quite comparable with the city’s water, although less mineralized, and historically provided a benefit by
diluting the elevated minerals levels in the city’s water. Now that the city’s facilities at the WTP are
blending RO treated ground water with treated surface water, the combined finished water of the WTP is
less mineralized improving aesthetics and corrosion control. A further improvement could be achieved
by increasing the RO blend portion or by blending Authority water at the WTP and then distributing a
blend of all three sources.

9.3.7 City of Punta Gorda

The City of Punta Gorda is currently ‘zero’ balance customer of the Authority with the goal of a net zero
exchange of finished water volume each year. The main purpose of this is to maintain the pipeline
between the region and the city in a state of readiness. The regional Phase 1A Pipeline between Charlotte
County and Punta Gorda crosses the Peace River and water can be pumped bi-directionally. In the winter
when flows are reduced and the city’s water supply is of lower quality, water is pumped towards Punta
Gorda and in the summer when the city’s water quality is excellent, it is pumped towards Charlotte
County (back into the regional system). There are no immediate plans to alter current conditions, although
an additional water main connection, plant to plant between the Authority and the city’s WTP continues
to be considered.

The distribution water quality basically follows the same trend as the finished water quality of the WTP.
TDS and hardness levels are generally higher in winter and early spring and lower in late spring and
summer when rainfall increases. The pH of the finished water is not corrected for varying levels of
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mineralization, and therefore during the summer and autumn the finished water is slightly more
aggressive than at other times of the year. A proprietary phosphate-based corrosion inhibitor (Carus
2250) is dosed to reduce the effects of the aggressive water on metal piping and its liners, and on the
distribution water quality. Chloramines are used for chlorine residual disinfection and levels are
maintained near to maximum permitted level.

The city has a compact distribution system with the WTP on the east side of the service area and most of
the potable water demand on the west side of the service area. The system flows generally from east to
west with limited water age issues in the winter. However, seasonal population shifts during summer
causes water age to be a concern and the city manages this condition with a flushing program.

The city samples every three years for lead and copper in compliance with the LCR. The most recent
sample event was in June 2012 performed at 30 sample locations, with 90 percentile levels being 0.11
mg/L for copper and 0.0011 for mg/L lead, well below the action levels in the LCR.

The city also samples quarterly for disinfection byproducts in the distribution system and for 2013 the
measured system wide levels were elevated, but below the regulatory standards. Total trihalomethanes
ranged from 54 to 78 pg/L and averaged 64 pg/L. Haloacetic acids ranged from 20 to 50 ug/L and
averaged 38 pg/L.

As discussed, the city and Authority have a bi-directional interconnect. In the winter, Authority supply is
pumped to Punta Gorda and is blended with the city’s water at the Authority’s Phase 1A Pump station on
U.S. 17. The Authority’s water is generally higher in pH than the city’s finished water and does not
contain a phosphate based corrosion inhibitor, and therefore the blended product will have slightly higher
pH levels and reduced phosphate levels. In the summer, city’s water is pumped towards Charlotte County
and blended with the Authority’s water in the regional distribution system. The blended product will
have slightly lower pH levels and trace concentrations of naturally occurring orthophosphate.

Plans are also being contemplated to expand the city’s WTP with a new RO system treating brackish
ground water, and to complete a plant-to-plant transmission main connection between the city’s Shell
Creek WTP and the regional distribution system. Table 9.5 provides a summary of three blend scenarios.
One scenario blends the current source with the Authority’s water, a second blends the current source
with RO permeate, and a third blends all sources together. The minimum and maximum conditions for all
blend scenarios are tabulated in the right hand column.

The details of the scenarios, including water quality ranges, are presented in Appendix 1 of TM 7 —
Potable Water Quality and System Water Quality Maintenance in Appendix A. Both additional future
sources will provide some dilution effect to the existing mineralized finished water, particularly in the
winter for hardness, sulfate and TDS. Also levels of natural organic material, which are particularly of
interest for disinfection byproducts, will be reduced. Due to the dilution effect, the pH, LSI and CCPP
will also slightly change requiring a minor adjustment in operations. Water quality characteristics are
dynamic depending on source origination and blend ratios, and careful consideration must be given to
monitoring chemical characteristic ranges and collaboratively plan how to most effectively manage
changes as they occur.
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Table 9.5: Summary Table of Blending Scenarios for the City of Punta Gorda

Shell Creek Shell Creek Blending Blending Blending SW, PR, and RO Blending
Distribution Water Quality Surface Water | Peace River (PR) | Groundwater Scenario Scenario Scenario ! A" S——
——— Units Train (SW) Train (GW-RO) | SW:PR:GW 1:1:0 | SW:PR:GW 1:0:1 | SW:PR:GW 1:1:1
Average Min Month (10/2012) to
Average 2012 Average 2012 Average Average Average

Estimated Max Month (04/2012)

Total hardness mg/L CaCO3 253 151 20 202 137 141 78 - 257
Calcium hardness mg/L CaCO3 186 100 12 143 99 99 56 - 179
Magnesium hardness mg/L CaC03 67 51 8 59 38 42 22-79
Alkalinity mg/L CaC03 78 43 20 61 49 47 36-71
pH - 7.3 8.1 7.5 7.6 7.4 7.5 7.3-7.8
TDS mg/L 446 401 100 423 273 316 198 - 509
Temp °C 25 25 25 25 25 25 23-29
pH(s) - 7.6 8.1 9.3 7.8 8.1 8.1 7.6-8.5
Langler Saturation Index - -0.29 0.01 -1.85 -0.27 -0.66 -0.55 -1.15-0.14
Ryznar Saturation Index - 7.9 8.1 11.2 -2.9 9.6 -4.2 -5.7-10.1
Calcium carbonate mg/L Cac03 6.0 0.0 71 2.9 6.2 42 76-15
precipitation potential, CCPP

Total Organic Carbon, TOC mg/L 6.6 4.2 0.5 5.4 3.5 3.8 3.5-6.1

9.3.8 Englewood Water District

The EWD operates a potable water distribution system serving a functional population of approximately
30,000 residents. The system has one 8-inch connection with CCU, and by extension the Authority’s
regional system. The connection has recently been converted to a bi-directional booster station by the
county and is routinely operated to maintain readiness to serve. The EWD uses the carbonate passivation
method for corrosion control by keeping a relatively high pH of 9.0 in relatively soft and low mineralized
finished water with limited buffering capacity. The calculated average LSI of the finished water is
slightly positive, although the CCPP is below the recommended range of 4 to 10 mg/L calcium carbonate.
Fluoride is not added at the WTP, but occurs naturally in the water, with a level of around 0.10 mg/L.

The EWD samples every three years for lead and copper in compliance with the LCR. The last available
sample event was in August 2011 performed at 33 sample locations, with 90 percentile levels being 0.25
mg/L for copper and 0.004 for mg/L lead, well below the action levels of the LCR. They also sample
quarterly for disinfection byproducts in the distribution system. Data received for 2012 indicated that
total trihalomethanes ranged from 6 to 11 pug/L and averaged 9 pg/L. Haloacetic acids ranged from 5
tol4 nug/L.

If the future operation continues to be only a periodic exchange through this interconnection there are no
immediate needs to address blending and water quality. However, if deliveries become routine in either
direction in the future, attention should be given to continued corrosion control to blend the relatively
soft, low mineralized water from the EWD with Authority water.

9.4 Future Finished Water Quality Changes
9.4.1 Peace River Facility RO Facility

The Authority is currently reviewing the feasibility of additional future surface or ground water sources to
meet the increasing potable water demands. One of the options considered is a new brackish ground
water treatment facility, co-located with the existing PRF. The system would include brackish UFA
and/or IAS production wells and an injection well for RO concentrate disposal. Treatment would involve
sand separation, chemical conditioning of the RO feed water and cartridge filtration prior to RO treatment
with two-stage RO skids and subsequently degasification and chemical conditioning of the treated water.
With minor piping changes, the RO facility could also be used to treat ASR recovered water, when
required to meet the secondary TDS standard, allowing for an increase of the ASR recovery quantities. It
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is anticipated that the treated waters from the existing surface water facility and future RO facility will be
blended in the transfer well. The anticipated capacity of this RO facility would be relatively small
compared to the capacity of the existing surface water treatment facility and therefore no significant
finished water quality changes would be expected; although RO permeate would provide some beneficial
dilution effect. Mineralization and natural organic carbon levels of the treated water of the surface water
facility will be reduced slightly, which generally will have a positive effect on the finished water quality,
including a reduction in hardness which would require a slight increase in pH and alkalinity to maintain
optimal LSI and CCPP levels.

9.4.2 Manatee County Buffalo Creek RO Facility

This is an initial 3 MGD RO wellfield proposed by Manatee County and is already included in the
county’s existing WUP. The facility is scheduled to be completed in 2024. The system would include
UFA and IAS production wells and an injection well for RO concentrate disposal. The facility will be
located in the northern portion of the distribution system and finished water will not be blended with the
existing finished water of the Manatee County’s Lake Manatee WTP. Particular attention should be given
to condition the water quality of the new facility so that blending of both finished waters in the
distribution system does not have any adverse effects on water quality.

9.4.3 Sarasota Cow Pen Slough Surface Water Facility

Sarasota County has started the planning activities for a future, additional coastal surface water source at
Cow Pen Slough. Initial activities have included the location evaluation of an inlet pump station and an
off-stream reservoir, which may be located near the abandoned Venice Minerals mining site, treatment
process alternative evaluations and budgetary cost estimates. Facilities construction is scheduled to be
completed incrementally from 2025 through 2032 in three capacity increments of 5 MGD each. The
treatment process evaluation also included bench and pilot testing of the preliminary preferred treatment
processes funded jointly by the county and the SWFWMD, including biofiltration over granular activated
carbon bed, fixed bed ion exchange, ultrafiltration and RO. The current treatment concept used for
planning purposes includes pre-treatment at Venice Minerals with biofiltration, fixed bed ion exchange,
potentially in combination with enhanced coagulation/flocculation/sedimentation, and ultra-filtration.
Post-treatment would be at the existing EDR facility at Carlton WTP for demineralization and blending
the treated water with EDR treated ground water and regional water in the existing ground storage tanks.

9.4.4 City of North Port Northeast and Southwest RO Facilities

These are proposed RO facilities by the City of North Port for development between 2024 and 2031. The
Southwest or West Village RO facility is already included in the City’s WUP and would be developed in
1.4 MGD increments between 2024 and 2029. The Northeast facility is not permitted but is proposed as a
4.6 MGD facility to be developed incrementally between 2025 and 2031. With these future additional
production facilities there may be a further need for the City of North Port to develop an improved
blending strategy between sources so as to minimize water quality variations in the distribution system.

9.4.5 City of Punta Gorda RO Facility

The City of Punta Gorda is in the design phase for a new brackish ground water treatment facility.
Particularly the facility would enable the city to more consistently meet the secondary standard for TDS,
for which the city has received an exemption from the FDEP, valid until May 2016. The system would
include UFA and IAS production wells and an injection well for RO concentrate disposal. The future
composite blended, finished water quality (treated surface water with RO permeate) would be expected to
have lower hardness, TDS and natural organic material levels than the city’s current supply. Depending
upon the expected blend ratio, there could be a need to bypass the RO process to re-mineralize the
finished water. As a result of the treatment addition and changes in finished water quality, the city may
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wish to evaluate adjustments of the current corrosion control chemicals and caustic soda for pH
management.

9.4.6 Englewood Water District RO Facility Expansion

The EWD has plans to add 2 to 4 MGD of RO capacity to their combined facility in the far future. There
is space in the process building to house this expansion. The future composite blended finished water
quality (treated lime softened ground water and RO water) would be expected to be slightly more diluted
with lower hardness and TDS levels than the current supply. In general, this will require further
adjustment in the pH, hardness and alkalinity set-point levels in the blended finished water to maintain
optimal LSI and CCPP levels.

9.5 Conclusions

e The Authority’s finished water at the point of entry meets all primary and secondary standards and
has become more consistent since the new six billion gallon off-stream reservoir was commissioned
in 2009. As an example, the TDS and total hardness levels fluctuated between 350 and 450 mg/L and
120 and 180 mg/L as calcium carbonate, respectively, during the period January 2011 - September
2013. During that same period, the combined chlorine level in the Authority’s finished water was
kept close to the maximum allowable level of 4.0 mg/L, the average pH value was controlled at
approximately 8.1 with caustic soda, and TOC levels ranged between 3.9 and 5.2 mg/L. At the
average pH value, the finished water had an average CCPP at the point of entry of 0.1 mg/L as
calcium carbonate and, during the same period, the CCPP fluctuated between -2.0 and 2.0 mg/L as
calcium carbonate which is below the recommended range of 4 -10 mg/L. The Authority uses caustic
soda to raise the finished water pH as its corrosion control strategy.

o In distribution systems of the member governments that buy Authority water on a regular basis
(Desoto County, Charlotte County, City of North Port and Sarasota County), calculated CCPP values
ranged from -5.0 to 1.9 mg/L as calcium carbonate, which is below EPA’s recommended range of 4-
10 mg/L. All utilities report lead and copper concentrations in full compliance with the LCR, and
lead and copper values have been below the actionable limits. Based on calculated CCPP values from
this work, conditions in the regional system and consecutive systems may benefit from a uniform
corrosion control strategy.

e Levels of disinfection byproducts were in compliance with regulatory standards in the distribution
systems connected to the regional system. Detention times of the water in the Authority’s
transmission mains are relatively short compared to those in the distribution systems of the
interconnected utilities, especially in areas where large water mains were originally installed for
prospective development that has yet to materialize. Higher water age in portions of utility
distribution systems can result in decreases in chloramine residual and pH, creating the potential for
nitrification. Water age is controlled by targeted flushing programs. Water used for flushing ranged
between utilities from 5 to 20 percent of the total supply delivery. This represents a significant
operating burden and cost to Authority customers. Opportunities to decrease this loss should
continue to be pursued where appropriate.

e The blending method of regional water with finished water from members’ other sources is controlled
well in ground storage tanks and appears to be functioning well.

e Manatee County finished water is a blend of softened ground water and conventionally treated
surface water with limited variation in mineralization. The county has a combined chlorine residual,
applies an active fluoride addition strategy by adding hydrofluorosilicic acid, and uses a phosphate-
based corrosion inhibitor. If Manatee County were to connect to the regional system, regional
supplies can be delivered to Manatee County and vice versa with no significant changes needed other
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than minor modifications in lime, phosphate and fluoride dose rates to continue the current finished
water quality strategies.

e Sarasota County finished water quality from its production facilities is relatively consistent, however
the distribution system water quality depends primarily on the Authority’s finished water quality and
the blend ratios between the various sources. Finished water at the Carlton, University Parkway and
Venice Gardens WTPs is slightly aggressive. As a result the county practices a phosphate-based
corrosion control strategy. The county has a combined-chlorine residual and does not add fluoride.

e City of North Port finished water produced from Myakkahatchee Creek is influenced by the flashy
character of the surface water source and mineralization levels that fluctuate throughout the year, with
peak conditions exceeding the secondary standard for TDS. Conditions have improved with the
commissioning of the new ground water RO system in 2013. Calculated CCPP levels are still slightly
below EPA’s recommended range. Dissolved inorganic carbonate levels are elevated, particularly in
the winter months, and would require further consideration of developing a corrosion control strategy.
The city has a combined-chlorine residual and does not add fluoride.

e Punta Gorda finished water experiences periodic TDS excursions, although FDEP has issued a
variance to the city for this standard until 2016. The city’s water contains elevated levels of hardness
and TOC. The water is aggressive when lower mineralization exists, with CCPP values as low as -15
mg/L as calcium carbonate. The city uses a phosphate-based corrosion inhibitor to meet the lead and
copper action levels. The city has a combined chlorine residual and does not add fluoride. The city
plans to add a new brackish ground water RO plant. A new transmission main connection is also
proposed between the city’s Shell Creek WTP and the Authority’s regional transmission system.
Both strategies would help mitigate mineralization levels and provide more consistent, higher quality
water.

o EWD finished water is a blend from softened water and RO permeate, contains relatively low
mineralization, alkalinity and dissolved inorganic carbonate levels having high equilibrium pH
values. Calculated CCPP values were around 0 mg/L. as calcium carbonate, which is below the
recommended range of 4 — 10 mg/L. The dissolved inorganic carbonate was reported as 3 mg/L, also
below the recommended range. The EWD has a combined-chlorine residual and does not add
fluoride or a corrosion inhibitor.

9.6 Recommendations

o The Authority, its Customers and Partners should continue to review and evaluate corrosion control
strategies to ensure that lead and copper concentrations remain below action levels of the Lead and
Copper Rule (LCR) in the future.

e The Authority should consider an engineering study to evaluate potential regional corrosion control
strategies available to the Authority and interconnected governments, and summarize costs and
implications.

e The Authority should perform a desk-top evaluation to review the feasibility of providing additional
changes in the water treatment process and/or distribution systems to help with minimizing effects of
water age and flushing losses. This should include cost-benefit analysis to confirm feasibility.

e The Authority should develop a predictive blending water quality software model to enable prediction
of water quality changes and support planning of operational measures to adjust those changes. A
system-wide software model can help effectively manage periods of potable demand and seasonal
source water variations, and provide guidance towards changing source blend ratios and pro-actively
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plan to navigate through planned or unplanned shutdowns of the treatment, transmission and
distribution systems.

Multiple strategies for the University Parkway Wellfield should be considered in preparation for
cessation of water imports from Manatee County in 2025. These could include blending with water
from the regional transmission system if extended; installation of membrane facilities at this site to
eliminate need for blending; extension of deliveries from Manatee County with potential net zero
water exchange between Manatee County and an extension of the Regional system; or transferring
quantities from University Parkway Wellfield to the Carlton facilities.

North Port has three water sources to meet potable water demands in their system. Blending of those
sources with adjustments to pH, disinfectant residual and corrosion control at a centralized location
prior to distribution would be beneficial.

If the Phase I pipeline is completed directly connecting Punta Gorda to the Authority, the Authority’s
water can be blended with the city’s finished water in the ground storage tanks. With eventual plans
to add a new brackish ground water RO system, finished water would be blended with the current
treated surface water source. The city should evaluate if the existing phosphate and caustic dosing
systems are sufficiently sized for future lead and copper corrosion control and disinfectant residual
for different blend scenarios of these sources.
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Source Water Protection

10.0 Source Water Protection

The protection of source waters is critical to ensuring

sustainable, high quality drinking water. It is important

to identify and assess both existing and future threats to

the region’s water supplies. Threats are identified in

multiple ways. These include a thorough review and

detailed analysis of current and recent historic status of

key water quality characteristics, specifically relative to

influences on existing and identified future supply

sources. They also include an assessment of historic and

other land use changes that have, are, or are projected to

have future significant influences on the quantity and/or

seasonal timing of available freshwater supplies. This

includes identifying existing gaps in regulatory controls

relative to these issues. Finally, the potential influences

that projected future sea level rises pose to both timing

and magnitude on the PRF’s operations are considered. Such future potential impacts are compared and
contrasted with other possible climate change alternatives such as prolonged droughts. Possible
mitigation alternatives are addressed.

Information gaps and specific recommendations on additional data needs are discussed relative to future
resource protection measures. A more comprehensive discussion, including numerous graphs, tables and
figures is presented in Appendix A, TM 8 — Source Water Protection.

10.1 Surface Water Quality

The current status and recent historic record of key water quality characteristics were analyzed in the
following regional watersheds: Peace River, Shell Creek, Myakkahatchee Creek (Big Slough), Myakka
River, Cowpen Slough and the Manatee River. The discharge of mineralized, high conductivity (TDS)
ground water regionally associated with off-site agricultural (irrigation) discharges to surface waters
continues to have the potential to influence both existing and planned future water supplies. Figures 10.1
through 10.6 indicate:

e That while conductivity levels in Joshua Creek (a major tributary upstream of the PRF’s intake) have
responded to SWFWMD actions taking following the 1999-2002 drought, dry-season conductivity
levels have continued to slowly increase.

e Dry-season conductivity levels in Horse Creek have also continued to increase.

e These upstream influences have resulted in steady, progressive increase in conductivity immediately
upstream of the PRF’s intake (excluding periods characterized by the upstream movement of brackish
harbor waters). An observed spike in conductivity in this reach of the lower river occurred during
2007-2009 and could be traced back to the closure of two phosphogypsum stacks in the northern
Whidden Creek sub-basin.

e The SWFWMD’s initiatives in the Prairie Creek watershed upstream of Punta Gorda’s reservoir have
reduced conductivity levels on the freshwater side of the dam from the very high concentrations
observed during the 1999-2002 drought. However dry-season levels continue to regularly exceed the
city’s desired upper conductivity limit of 673 pS/cm.
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Figure 10.2 Specific Conductance USGS Gage

Figure 10.1 Specific Conductance USGS Gage Horse Creek Near Arcadia — Horse Creek

Joshua Creek at Nocatee — Joshua Creek

Figure 10.3 Monthly Surface Figure 10.4 Specific
Conductivity Peace River at SR 761 Conductance at Shell Creek Reservoir

Figure 10.5 Specific Conductance Figure 10.6 Specific Conductance
USGS Gage at Myakka River at SR 72 USGS Gage at Lake Manatee

10-2
Peace River Manasota Regional Water Supply Authority
Integrated Water Supply Master Plan Update
April 2015



Source Water Protection

e Conductivity levels in the Myakka River near the Park (SR72) have progressively increased over the
entire fifty-year period-of-record.

e Dry-season conductance in Lake Manatee also has shown a more recent history of increasing levels.

Like the Authority’s previous “Source Water Feasibility Study for the Upper Myakka River, Shell and
Prairie Creeks and Dona Bay Watersheds”, this effort found that there was limited information relative to
many of the primary/secondary drinking water standards for most of the potentially available surface
water resources.  There continues to be a need to collect such information in conjunction with
development of alternative regional surface water sources. Such information should include:

e primary and secondary drinking water parameters

e TDS/hardness

e metal ions concentration with differentiation between levels of particulate and soluble metal ions
in the water, particularly relative to forms of manganese, iron and aluminum

e total coliform, Giardia and Cryptosporidium

e synthetic organic and emerging contaminants

10.2 Factors Influencing Quantities of Available Regional Water Resources

The primary factors that have both historically influenced, as well as those that have the future potential
to influence the availability of surface water are reviewed and discussed. The influences of historic
changes in long-term rainfall patterns (and the timing of tropical storms) were reviewed and contrasted
with anthropogenic induced changes. The potential influences of existing and future regulatory
uncertainties that could potentially have influences on the seasonal timing and quantities of surface water
resources are discussed.

10.2.1 Natural Variability

Annual precipitation is regionally characterized by a summer wet-season that accounts for approximately
60 percent of total rainfall. Annual amounts vary among watersheds but typically average around 52
inches per year. During the summer wet-season, rainfall patterns are influenced by both frequent
localized convective thunderstorm activity and periodic, widespread heavy rains associated with more
infrequent tropical cyclonic events. In contrast, the remainder of the year is characterized by rainfall
patterns predominantly associated with frontal systems moving down and across the Florida peninsula
from the northwest. Seasonal influences of rainfall on watershed hydrology and surface flows are directly
linked to the preceding hydrologic conditions. At the beginning of the summer wet-season, a large
proportion of rainfall is incorporated into filling surface and ground water storage. Conversely, later
toward the end of the summer wet-season soil moisture content is high, ground water levels are near the
surface, wetlands and lakes are full, and a large proportion of rainfall contributes directly to runoff.
Under such conditions, relatively small increases in rainfall can result in substantial increases in surface
flows.

While the described seasonal patterns in the annual hydrologic conditions are typical, there are wide
degrees of both short-term seasonal and long-term annual variability in both rainfall and resulting surficial
flows. Figure 10.7 shows the long-term range in variability in monthly mean flow measured at the
USGS’s longest monitoring regional gage, Peace River at Arcadia, over the 1931-2013 time intervals,
with the red line showing a moving fitted average. This figure indicates:

e That the period-of-record prior to 1960 was generally characterized by higher overall average
flows.
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o  With the exceptions of the 1982-1983 and 1997-1998 El Nifio events, and the atypical back-to-
back active hurricane activity during 2004-2005, there has been an apparent decline in average
flows since 1960s.

e The recent two extended droughts of 1999-2001 and 2006-2008 were the most severe on record.

Deviations from the normal rainfall/flow pattern can span periods of months, years or even decades.
Intense El Nifio/Southern Oscillation events, such as influenced Southwest Florida in 1982/1983 and
1997/1998, result in atypical extended periods of heavy rainfall during the usually drier winter/spring
months and dramatically alter the annual watershed hydroperiod. In both instances, these unusually wet
El Nifio periods have been subsequently followed by intense La Nifa events characterized by extended
periods of drought throughout southwest Florida.

While short-term extremes of high and
low flows influence the water budget in
a watershed over periods of years,
superimposed over these may be larger
cyclic periods that can cover a number
of decades. Climate researchers have
suggested that natural climate cycles or
phases can persist over multiple
decades. One of these cycles, the
Atlantic ~ Multi-decadal ~ Oscillation
(AMO) refers to long-term cool and
warm phase differences in North
Atlantic average sea surface
temperatures. Analyses of Atlantic sea
surface temperatures suggests that warm
AMO phases occurred during 1869-
1893, 1926-1969, and from 1995 to date
have often resulted in generally more regional rainfall, while periods of somewhat cooler phases (1894-
1925 and 1970-1994) are often characterized by lower annual regional rainfall.

10.2.2 Anthropogenic Influences

As the largest, probably most thoroughly studied, and the Authority’s prominent existing freshwater
source, the Peace River watershed includes many regionally important anthropogenic factors that have
and continue to influence regional water resources. Historic excessive ground water withdrawals initially
associated with regional phosphate mining, and subsequently influenced by expanding agricultural
demands have resulted in a widespread long-term decline in the potentiometric surface of the UFA.

In the upper Peace River watershed this has resulted in historic losses of flows from springs and seeps in
geologically karst areas, which have been one of the factors seasonally resulting in declines in river base
flows. Other hydrologic alterations in some phosphate mined and reclaimed areas in regional watersheds
have included diversions of surface waters to water storage for mining activities and/or seasonal
impoundments resulting from disconnected surface depressions. Surface flows in some mined areas may
also have been altered subsequent to mining due to increased recharge, as rainwater readily infiltrates the
resulting disturbed soil structure, and recharge to the IAS increases following loss of the upper confining
layers associated with extraction of the phosphate matrix.

Historically, base flows in regional watersheds have also been affected by changes in discharges and
drainage alterations associated with both increasing urbanization and agriculture. Regionally, urban
development has increased impervious surface areas and the runoff rates, while associated historic
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wetland and stream losses have seasonally altered the hydroperiod of natural surface waters. Agriculture
has progressively changed regionally from predominantly unimproved pasture to improved pasture and
subsequently to increasing areas of more intense farming (citrus and row crops). Such agricultural runoff
has not only contributed to increased base flow in many otherwise perennial streams/creeks, it has also
altered associated water quality characteristics.

As shown in Figure 10.8, natural and
anthropogenic influences have combined to
influence the annual percent of time over
the 1951-2013 period of record when
combined gaged flows upstream of the PRF
have been less than 200 cfs.

10.2.3 Regional District Regulatory
Actions

A review and discussion of the influences of
two ongoing major SWFWMD regulatory
initiatives on surface and ground water
supplies are presented. The first is the
statutory requirement for the state’s water
management districts to develop MFLs
regionally to protect them from “significant
harm” due to withdrawals. The setting of MFLs effectively sets limits on the amount of water that can be
withdrawn for consumptive use. Further, if proposed MFLs are not being met, the water management
districts are required to develop recovery strategies so that MFLs will be met within a reasonable time
frame. Thus recovery strategies can likewise limit the amount of water available for use and may even
require that certain uses be reduced.

The second relates to SWFWMD’s SWUCA, an eight county region south of Interstate 4 where basin-
wide ground water withdrawals have resulted in regional saltwater intrusion, cessation of spring flow in
the headwaters of the Peace River and lowered lake levels in the Highlands Ridge, a major recharge area
in the SWUCA. The SWUCA Management Plan had projected that in the southern region of the
SWUCA (Manatee, Sarasota, Charlotte, and DeSoto counties) that public water supply would increase by
23.9 MGD between 2001 and 2010. However, actual public supply water use declined by 8.5 MGD over
this period due to reduced per capita consumption throughout the southern SWUCA region. These
counties exhibit some of the lowest per capita water consumption rates in the state and are well below the
SWFWMD average per capita target. Agriculture remains the major ground water user in the SWUCA.
The initial SWUCA recovery strategy projected major reductions in agricultural water use during the
period 2000 to 2025. This reduction was anticipated as agricultural lands transitioned to other uses such
as residential development. Recent estimates are considerably less than the original projection. Thus,
more ground water will be needed to meet agricultural needs to 2025 within the SWUCA than was
initially projected.

10.2.4 Regulatory Uncertainty Affecting Existing Sources of Water Supply

Since the Authority and its members rely primarily on existing surface water resources, a pertinent
planning question is “What changes in land use might affect the quantity, timing, and quality of surface
flows in the planning horizon. Further, how might regulations directly and indirectly affect current and
future water supplies?” Two comprehensive studies have recently been completed from which inferences
can be drawn. The first report, Peace River Cumulative Impact Study (PRCIS) completed in 2007 was
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prepared at the direction of the Florida Legislature for the FDEP and the SWFWMD. This document
addressed the cumulative changes in land use over the 50 year period from 1949 to 1999.

The second report, Central Florida Phosphate District Area-wide Environmental Impact Statement (AEIS)
finalized in 2013 was prepared for the U.S. Army Corps of Engineers to meet its National Environmental
Policy Act requirements for pending applications for surface mining for phosphate. This study
specifically evaluates the potential impacts of surface mining for phosphate, but is forward-looking and
ties in with many of the previous conclusions reached in the PRCIS about the effects of phosphate mining
has already had on flows in the Peace River watershed. The PRCIS reported there were approximately
143,000 acres of mined land in the Peace River watershed in 1999, and the AEIS shows the applicants’
preferred alternatives would increase that amount by about 75,000 acres. In many respects, therefore, the
effects of phosphate mining have been documented, and even though significant improvements have been
made to control the adverse effects, the extension of mining southward to within a few miles of the
Authority’s PRF raises a new level of concern since 70 percent of new proposed mining in the Peace
River watershed will occur in the Horse Creek sub-basin, which is a primary source of raw water for the
Authority. Phosphate mining is also proposed in the Myakka River watershed, with the majority
occurring in the Lower Myakka/Big Slough sub-basin, a primary source of water supply for the City of
North Port. While there will certainly be differences in the timing of impacts, knowledge of effect
mechanisms should transfer readily from the adjacent Peace River watershed.

The AEIS described how the ditch and berm system are created around the active mining areas, termed
mine blocks. The ditch and berm system has been developed in response to regulatory pressures to:

e Protect the surficial aquifer and wetlands outside the mine blocks from the effects of mine
dewatering;

e Reduce use of the UFA for use in the mining and beneficiation activities; and

e Reduce regulated discharges of water from the mine blocks.

By creating the ditch and berm system around active mining areas, rainfall is captured within the system
and resulting surface water used for mining processes which reduces reliance on pumping ground water
for mining processes. With the exception of mine block discharges during high rainfall events, the
captured rainfall quantities reduce the stream flows that would have occurred but for mining.

While land use changes may be the proximate source of uncertainty, the regulatory environment in which
these changes are proposed and implemented influences the magnitude of these uncertainties. One source
of this uncertainty is how these future changes and demands will be addressed in the regulatory arena. For
example, a threshold issue in the ERP permitting process requires reasonable assurance that the issuance
of a permit will not cause the violation of water quality standards, yet this has not been a threshold issue
in WUP permitting, even though there is an apparent connection between ground water pumping and
associated irrigation runoff with stream mineralization. On the other hand, protection of existing legal
uses of water is a principal tenant in WUP review, but ERP rules are more focused on maintaining natural
systems and preventing flooding than consideration of existing legal uses. These discrepancies are
artifacts of rules that in such cases as described above, don’t adequately address the complexity of real
world situations. Short of a complete re-write of rules, a simple solution would be to combine both WUP
and ERP into a single application (many applicants need both already) and have the pertinent criteria of
each rule apply to every project as appropriate for the nature of the project.

10.3 Potential Influences of Future Rises in Sea-Level on Peace River Facility
Withdrawals

The PRF’s intake is located in the tidal reach of the lower river. Under lower flow conditions (below the
permitted 130 cfs lower withdrawal threshold), brackish tidal harbor waters seasonally extend well
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upstream of the intake. While this withdrawal location provides a number of advantages limiting the
potential environmental impacts of freshwater withdrawals, it also makes the freshwater withdrawal
particularly susceptible to projected future increases in sea-level.

10.3.1 Historical Sea-Level Changes

Best available evidence indicates that sea-level has naturally fluctuated over a range of more than 360 feet
during the past 140,000 years, with one of the largest changes having followed the beginning of current
interglacial warming. Indications are that the rate of increase declined significantly approximately 5000
years ago, and that sea-level remained relatively stable over the last few thousand years, with relatively
smaller fluctuations between 1 AD and 1800 AD. This interval included both the Medieval Warm Period
(950 to 1250 AD) and unusual cooler period (dubbed the Little Ice Age) that occurred from
approximately the early 1300s up until about 1850. At the end of this 500 year cooler interval, indications
are that the rate of change began accelerating during the later part of the 20th century to date. Between
1870 and 2004, direct measurements indicate that global sea-level increased a total of approximately 7.7
inches (or at an annual rate 0.057 inch per year). However, more recently the rate of measured sea-level
change has been accelerating. Between 1950 and 2009, the measured annual rate of sea-level increase
was 0.07 inch per year, while more recent direct satellite based measurements showed that the rate of
change increased to 0.13 inch per year over the 1993-2009 time interval. It remains unclear whether the
recent measured accelerations in
rate of sea-level increase reflects
an underlying long-term change
in the historic slower base trend
that has been occurring over the
past 160 years, or if recent
indications simply represents
natural variation in the ongoing
two main factors (thermal
expansion of the oceans, and
melting of the land based
glaciers/ice sheets), which are
thought to have been primarily
responsible for influencing the
observed changes that have
occurred since the mid 1800s.
Figure 10.9 illustrates the
current differences by several
investigators of projected ranges
of sea level rises through 2100.

Figure 10.9 Predicted Global Sea Level Rises

10.3.2 Statistical Modeling

Important to future water supply security in the region is how sea level rise might affect the regional
supply from the Peace River, and what options there are to mitigate adverse changes. In conjunction with
its Hydrobiological Monitoring Program, the Authority has (since 2010) had USGS collect 15-minute
conductivity/water level (stage) data at the PRF’s intake. Using these data, statistical models were
developed to determine the interactions and relationships among upstream gaged river flow, tide stage
and conductivity at the intake. The resulting best-fit statistical model was then applied, using projected
future ranges of sea-level rise estimates for southwest Florida, as the basis for assessing the potential
magnitude/timing of potential future sea-level changes on PRF operations. The EPA estimates used
utilized the 90 percent probability of occurrence (5-inch rise by 2050) as a projected low “best case”
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estimate of expected sea-level rise at intervals into the future. Alternatively, estimates having a projected
5 percent probability (16.1-inch rise by 2050) were assumed to be a “worst case” scenario and median (50
percent) estimates (9.4-inch rise by 2050) were then used as a likely estimated levels boarded by both a
lower and higher expected range.

The modeled results were graphically analyzed to determine at approximately what upstream flows the
PRF could expect to begin withdrawing water supplies exceeding a 700 pS/cm conductivity criteria under
alternative future projected sea-level increases between 2025 and 2075. The 700 uS/cm criteria reflect
water having a TDS value that once treated at the PRF, will remain within the secondary drinking limits
for TDS (500 mg/L). The “best and median case” projection for 2025/2035 would be expected to have
comparatively small influence on overall PRF operations. However the “worst case” estimate for 2035
and even the projected “median expected” rise in sea-level rise by 2050 would begin to reduce the PRF’s
ability to withdraw water of acceptable quality under lower and moderate flow (less than 400-500 cfs)
conditions. Toward the latter half of the century, increases much above the “best case” scenario could be
expected to result in large changes in the ability of the Authority to withdraw water over extended
portions of the year. While a good portion of the water harvested by the Authority is taken during high
flows in the summer and stored for dry season (low river flows) use and would be largely unaffected by
increased salinity associated with sea level rise, the flows that are typically available to support the
system during the rest of the year may be significantly affected. It should be noted that these modeling
efforts have a substantial degree of uncertainty and should be updated in conjunction with future water
supply plan updates. Doing so will provide ample time to the Authority, its Customers and Partners to
more accurately predict and respond to future conditions as additional data will refine current predictions
of potential sea level rise.

Figure 10.10 Current and predicted range in conductivity at PRF under best, median and worst
case modeled conductivity projections under potential future sea level conditions.
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10.4 Conclusions

Relative to source water protection there are a number of identified factors with the potential to negatively
impact future Authority surface water supplies. All of these factors are of increasing concern primarily
under seasonally lower flow conditions.

e Regionally, within the existing and potential surface water supply watersheds of the Authority’s
member governments there is clear evidence of long-term increasing conductivity levels during lower
flows due primarily to the influences of agricultural ground water discharges.

o Within the Peace River watershed, upstream of the PRF, future surface water supplies during lower
flows may be further reduced by projected surface/ground water usage during the proposed expansion
of phosphate mining primarily in the Horse Creek basin. The coincident isolation of portions of
upstream watersheds for an extended number of years during mining/reclamation operations has the
potential to seasonally reduce flows at the PRF.

Whether current regulations will completely protect the PRF from these potential anthropogenic
influences is still uncertain. Additionally, at least two other major natural influences have the potential to
seasonally influence future PRF operations.

o Analysis of flows upstream of the PRF show a distinct long-term (60 year) increase in the frequency
of lower flow conditions. This pattern is supported by other analyses showing general patterns of
longer spring and fall dry-season conditions, and corresponding somewhat shorter wet-seasons in the
Peace River watershed.

o Projected future sea-level rises are expected to influence the future availability of lower Peace River
water during seasonally lower flow conditions. Analysis suggest that if the magnitude and timing of
future sea-level changes remain within current projected ranges, then impacts on PRF operations will
be relatively small for several decades. However, should future increases in sea-levels actually turn
out to be toward the high end of current projections, then by the middle of this century increasing
conductance in the lower Peace River near the PRF’s current intake structure may begin to limit the
availability of water supplies to just seasonal high flow periods, resulting in a reduction in the
frequency from past and current withdrawals.

Individually and combined the above listed factors suggest that two options should be considered: 1)
increase the ability to withdraw, and 2) build additional off-stream storage to meet projected increases in
demand and maintain overall reliability.

10.5 Recommendations

The following recommendations include actions that should be considered over shorter and longer terms
in conjunction with planning/ coordination of member/local governments and SWFWMD to ensure
source protection and continued future reliability of the regional surface water supply resources.

e  Work with member governments, SWFWMD and Florida Department of Environmental Protection
(FDEP) to resolve regulatory uncertainties associated with high conductivity ground water
agricultural discharges and phosphate mining dry-season flow reductions to PRF operations.

e Continue collection of monthly water quality information and temporally intensive conductivity data
at and upstream of the PRF’s intake. These data should be used to improve current estimates of the
influences of upstream agricultural ground water on PRF operations during lower flow periods, as
well as interactions between freshwater inflow and tide stage on conductivity should sea-levels
continue to increase.

e C(Calibrate/refine the existing SWFWMD (or other) hydrodynamic model to specifically address
potential future impacts of increasing upstream conductivity, and future projected sea level increases
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PRF operations and reliability. Predicting the threat of sea-level rise through modeling efforts should
be an integral component of the Authority’s future IRWSMP updates.

o Utilize the Authority’s reliability model to assess the benefits on further increasing the PRF’s
withdrawal capacity from the river as the PRF becomes more reliant on withdrawing more water
under higher flow conditions.

e Evaluate the viability of constructing additional off-stream storage. = Future demand projections,
combined with ongoing refinements to the Authority’s reliability model could be used to assess both
the timing and sizing of such a potential future expansion.

e Assess the viability of constructing an additional intake structure located upstream of the existing
(and future) lower Peace River estuarine zone.

e Consider addition (or alterations) of PRF treatment processes that would allow the use of waters
having higher conductance levels. The major cation associated with brackish estuarine waters is
sodium, rather than the calcium and magnesium ions currently associated with the upstream
watershed agricultural discharges of ground water.
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