FILED 8/9/2021
DOCUMENT NO. 08939-2021
FPSC - COMMISSION CLERK

BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

IN RE: Application for certificate to provide DOCKET NO. 20200226-WS
wastewater service in Charlotte County, by
Environmental Ultilities, LLC /

ENVIRONMENTAL UTILITIES, LLC’S
MOTION FOR PARTIAL SUMMARY FINAL ORDER

Environmental Utilities, LLC (“EU”) by and through its undersigned attorneys and
pursuant to Rule 28-106.204, Florida Administrative Code, hereby files this Motion for Partial
Summary Final Order and in support states:

FACTS AND PROCEDURAL HISTORY

1. On October 13, 2020, EU filed its Application for a Wastewater Certificate for
certain portions of Charlotte County. On March 8, 2021, EU filed an amendment to its Application
to delete from the proposed service area the portion on the mainland, referred to as Cape Haze,
leaving only the barrier islands as the proposed service area.

2. The threshold issue in a Certificate proceeding is need for service. Section
367.045(1)(b), Florida Statutes, and 25-30.033(1)(k), Florida Administrative Code. Exhibit “C” to
EU’s Application sets forth as a basis for need that The Charlotte County Sewer Master Plan has
made certain evaluations and concluded that the septic tanks in proposed service area are having
significant adverse environmental impacts and recommended that the proposed service area be
converted to central wastewater by 2022. The primary protesting party, Palm Island Estates
Association, Inc. (“PIE”) has asserted as to the issue of need, that EU has not demonstrated that
(1) “the current septic systems utilized by the Palm Island Estates development is the proximate
cause of pollution” and “the 1s no evidence of any effluent affecting water systems such that there

is no need for service in the particular area.” (Pie Objection, Document 02308-2021).



3. Charlotte County adopted a Sewer Master Plan attached hereto as Attachment “A”
This Sewer Master Plan is the basis for the County entering into a Bulk Wastewater Agreement
with EU for converting septic tanks to central sewer on the islands (This Agreement is attached to
the Application as Exhibit “E”).!

ARGUMENT

4. That motions for summary final order and partial summary final order can be
appropriate in PSC administrative proceedings is neither in doubt nor in dispute. As recently as
January of this year, in In re: Application for water and wastewater service in Duval, Baker, and
Nassau Counties, by First Coast Regional Utilities, Inc., Docket No. 20190168-WS, Order No.
PSC-2021-0054-PCO-WS (January 25, 2021), the PSC entertained a motion to strike, a motion
for summary final order, and a motion for partial summary final order. Each was discussed and
decided on the merits, and none was dismissed on procedural grounds. Each can be an appropriate
vehicle for resolving issues to which no outstanding facts attach.

5. The First Coast case is also highly instructive in its detailed examination of the
burden of a fact-laden full case. In First Coast, the PSC noted:

Standard for Motion for Summary Final Order

Section 120.57(1)(h), F.S., requires that, in order to grant a motion for

summary final order, it must be determined from “pleadings, depositions, answers

to interrogatories, and admissions on file, together with affidavits, if any, that no

genuine issue as to any material fact exists and that the moving party is entitled as

a matter of law to the entry of a final order.” This Commission has previously stated

that “the standard for granting a summary final order is very high.” (footnote

omitted)

In general, “a summary judgment should not be granted unless the facts are

so crystalized that nothing remains but questions of law,” and “must show
conclusively the absence of any genuine issue of material fact and the court must

!'PIE filed an objection to EU’s Request for Admissions regarding this document asserting that it was premature
since an order establishing procedure had not been issued. Since an OEP is not required before discovery can be
initiated the Response is inadequate and thus not a valued objection, thus tantamount to an admission.


http://www.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000006&cite=FLSTS120.57&originatingDoc=I1c1688c1512111e99d59c04243316042&refType=LQ&originationContext=document&vr=3.0&rs=cblt1.0&transitionType=DocumentItem&contextData=(sc.Search)

draw every possible inference in favor of the party against whom a summary

judgment is sought.” Moore v. Morris (Moore), 475 So. 2d 666, 668 (Fla. 1985);

see also City of Clermont, Fla. v. Lake City Util. Servs., Inc., 760 So.2d 1123, 1124

(Fla. 5th DCA 2000), and Wills v. Sears, Roebuck & Co., 351 So. 2d 29 (Fla. 1977).

If the record “raises even the slightest doubt” that an issue of material fact may

exist, a summary final order is not appropriate. Albelo v. S. Bell (Albelo), 682 So.

2d 1126, 1129 (Fla. 4th DCA 1996). Even if the parties agree as to the facts, “the

remedy of summary judgment is not available if different inferences can be

reasonably drawn from the uncontroverted facts.” Albelo, 682 So. 2d at 1129. We

have also previously found that “it is premature to decide whether a genuine issue

of material fact exists when [a party] has not had the opportunity to complete

discovery and file testimony.” (footnote omitted). (at p. 4-5)

5. As this Commission acknowledged in the First Coast Order, “the purpose of
summary final order is to avoid the expense and delay of trial when no dispute exists concerning
the material facts.” (at p. 5). EU’s motion is not dependent upon the resolution of any question of
fact - it only requests an acknowledgment that the PSC will accept and follow Charlotte County’s
Sewer Master Plan in determining the need for central wastewater service on the barrier islands. If
the objecting parties have their way, there will be substantial time expense in testimony and
evidence as to the underlying facts behind the Sewer Master Plan. The Sewer Master Plan sets
forth the substantial environmental evaluation that took place before deciding that certain areas of
the County required converting septic tanks to central sewer including EU’s proposed service area.
The facts substantiating the County’s Sewer Master Plan do not need to be litigated. And while
typically it may be premature to decide whether genuine issues of material fact exists until after
filing testimony and discovery, the nature of the issue of need by acknowledging the Charlotte
County Sewer Master Plan as controlling on that issue does not require that delay.

6. Granting EU’s motion would not end the case now and would not deprive the
protesting parties of their day in court regarding their remaining concerns about the merits of the

Application.

7. EU’s Motion for a Partial Summary Final Judgment is solely predicated upon facts
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“so crystalized that nothing remains but questions of law”. EU has not requested the summary
disposition of the entire case, but rather a ruling, to the benefit of the parties and the PSC, on the
threshold issue in a certificate case.

WHEREFORE, based the argument set forth herein, the PSC should grant this Motion for
Partial Summary Order and find that based up the Charlotte County Sewer Master plan that there

is a need for central wastewater service in the proposed service area.

Respectfully submitted this 9th day of August, 2021, by:

Dean Mead

420 S. Orange Ave., Suite 700
Orlando, FL 32801
Telephone: (407) 310-2077
Fax: (407) 423-1831
mfriedman@deanmead.com

/s/Martin S. Friedman
MARTIN S. FRIEDMAN
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LS Lift Station
M
MADF Monthly Average Daily Flow
MBR Membrane Reactor
MCC Motor Control Center
MG Million Gallons
MGD Million Gallons per Day
mg/L Milligrams per Liter
MHI Median Household Income
MHP Mobile Home Park
MLE Modified Ludzack-Ettinger
MMADF Maximum Monthly Average Daily Flow
MSBLU Municipal Service Benefit Unit
MTMADF Maximum 3-Month Average Daily Flow
N
M Mitrogen
NH* Ammaonia
MELAP Mational Environmental Laboratory Accreditation Program
MMC Mumeric Mutrient Crtena
MOAA Mational Oceanic and Atmospheric Administration
MPS Mational Park Service
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LIST OF ACRONYMS &
ABBREVIATIONS

(CONTINUED)
0
0= Oxygen
0.C Open Cut
O&M Operation and Maintenance
ORP Oxygen Reduction Potential
Os5TDS Onsite Sewage Treatment and Disposal System
OWTS Onsite Wastewater Treatment Systems
Fl
PAR Public Access Reuse
PER Preliminary Engineering Report
PLC Programmable Logic Controller
PsC Public Service Commission
PVC Polyvinyl Chloride
R
RAS Retum-Activated Sludge
RCW Reclaimed Water
RO Reverse Osmosis
R&R Renewal and Replacements
5
SCADA Supervisory Control and Data Acquisition
SMP Sewer Master Plan
SR State Road
SRF State Revolving Fund
STEP Septic Tank Effluent Pumping
STP Sewage Treatment Plant
SWFRPC Southwest Florida Regional Planning Council
SWHFWMD Southwest Flonda Water Management District
T
TMADF Three Month Average Daily Flow
TMOL Total Maximum Daily Load
T Total Mitrogen
TPY Tons per Year
7SS Total Suspended Solids
u
pgil Micrograms per Liter
uic Underground Injection Control
UsSDA US Department of Agriculture
v Ultraviolet
v
VFD Wariable-Frequency Drive
w
WAS Waste-Activated Sludge
WIFLA Water Infrastructure Finance and Innovation Act
WRF Water Reclamation Facility
WWTP Wastewater Treatment Plant
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DEFINITIONS

A
Activated Sludge

Air Resources Management
System (ARMS) Facilities

B

Backflow Prevention
Biogas

Biosolids

Biological Oxygen Demand
C
Capital Cost

Capacity Analysis Report

Cassette
Centralized Sewer
Certificated Area
Cogeneration
Collection System

Consumer Confidence
Report

D
Dissolved Oxygen

Directional Drill

Wastewater treatment process that uses aeration to promote the growth
and cultivation of aerobic microorganisms that are used to breakdown,
convert and remove/reduce undesirable wastewater constituents.

ARMS Facilities are point locations of the businesses or facilities in the
State of Florida that have requested permitting from FDEF's Division of Air
Resource Management. Permits are for major and minor stationary sources
of air pollutants that specify emission limits and requirements for
construction and operation.

A type of valve that is typically used to prevent liquid from backflowing into
a pipe that supplies potable water potentially contaminating the water
supply.

Byproduct of wastewater treatment that can be used as fuel; similar to
natural gas.

Organic byproduct of wastewater treatment; biosolids resemble dark soil
and can be used as a nutrient-rich soil amendment.

The amount of dissolved oxygen utilized by aquatic microorganisms.

Cost of equipment and materals that exclude mark-ups of provided
services such as permitting, mobilization, overhead and profit and
administrative fees.

A report that provides an evaluation and comparison of the current and
future flows to atreatment plant (water and/or wastewater) permitted and
rated capacities of the different components of the treatment plants to
provide timely planning of future improvements or expansions to maintain
compliance with the latest rules and regulations.

A unit that contains several of the same components.

Sewer conveyance system fortransporting sewer from houses, commercial,
industrial, and institutional buildings through pipes and pumps to facilities
fortreatment and disposal.

An identified geographic area and boundary where an entity has exclusive
rights to provide water and wastewater utility services.

The process inwhich an intemal combustion engine is used to produce
heat and electrical power from biogas.

A network of pipes used to convey sewage from homes to pump stations
under pressure, vacuum, or gravity conditions.

Economic indicatorthat measures the degree of optimism that consumers
feel about the overall state of the economy and their personal financial
situation.

The amount of oxygen gas dissolved in a given volume of water at a
particular temperature and pressure, often expressed as a concentration in
parts of oxygen per million parts of water.

Also referred to as directional boring or HDD, a trenchless method of
installing underground pipe, conduit, or cable in a shallow arc along a
prescribed bore path by using a surface-launched drilling rig, with minimal
impact on the surrounding area.
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E

Effluent

F

Final Effluent
Flaad Irrigation

Flow

Force Main
[£1
Gravity Collection Svstem

Grinder Pump Low-
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H
Headworks

Hypoxic

I
Impaired Water

Infiltration and Inflow (1&)

L
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Load

M
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DEFINITIONS (continue)

Flow exiting a specified process or location.

Treated waterthat is discharged out of the water reclamation facility.

A method of irrigating in which water is conveyed through small trenches
running through crops. Also called surface orfurrow irrigation.

The volume of fluid moving at a continuous rate; commonby measured in
millions of gallons per day (MGD) at water reclamation facilities orgallons
per minute (gpm) at househalds.

A pressure pipe conveying wastewater from the pump station to the water
reclamation facility.

Atvpe of collection system in which flow is conveved by the energy of
gravity. This type of system requires piping to be installed at a gradual
incline (slope)to convey fluidto pump stations.

A grinder pump low-pressure system consists of conventional, drain, waste,
andvent piping within the residence connectedtothe packaged grinder
pump basin. The grinder pump basin is typically installed outdoors, below
grade, and serves oneresidence. Grinder pumps discharge afinely ground
slurry into small-diameter pressure piping. In a completely pressurized
collection system, allthe piping downstream from the grinder pump
{including laterals and mains) will normally be under low pressure (60 psig
or less).

Structure that is at the beginning of a water reclamation facility that contains
equipment designed to mechanically or hydraulically remove influent solids
largerthan ¥z inch and in some instances smallerthan ¥ inch.

In ocean and freshwater environments, the term refers to low or depleted
oxygen conditions in a water body. Hypoxic conditions occurs dueto an
imbalance of oxygen betweenaoxygen consuming and producing biclogical
and chemical processes. It is often associated with the overgrowth of
certain species of algae, which can leadto oxygen depletion when they die,
sink to the bottom, and decompose.

Awaterbody or waterbody segmentthat does not meetits applicable water
quality standards/use (e.qg., drinking, fishing, swirnming, shellfish
harvesting) as setforth in Chapters 62-202 and 62-4, FA.C., as determined
by the methodology in Fart IV of Chapter 62-303 of FS, duein wholeorin
part to discharges of pollutants from pointor nonpoint sources.

Surface water or groundwaterthat enters the sewer collection system due
o pipe age degredation.

A privatelyv-owned underground sewer pipe connecting a residence,
business, industry, institution, etc. to a publicly-owned sewer pipe.

The mass of solids and organic material conveyed into the water
reclamation facility as part of wastewater.

The maximummanthly average daily flow divided by the annual average
daily flow overthe same 12-month period.

A geographicarea withinthe County created by ordinance and defined by
specific boundaries that provides a funding mechanismto provide capital
improvements including sanitary sewer, potable water, roadways, and other
services or capital improvements. Some examples of services that
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DEFINITIONS (continuep)

MSBUs/MSTUs may provide are road and drainage maintenance,
waterway dredaing, stormwater utility, fire protection, or sanitation service.

Manitaring Well A pit or hole sunk into the earth to reach a water supplyforthe purposes of
water level orwater guality data collection. Monitoring wells are often used
to assess groundwater contamination or flow patterns.

(8]

Cperation & Maintenance The collective cost associatedwith the Countyto operate and maintain the

(O&M) Costs wastewater system components including labor, repair, power, fuel, pars,
cleaning, painting, monitaring. Typically measured on an annual basis.

Open Cut Also referredto as opentrench, an excavationinthe groundthatis opento
the sky at its surface as opposedto a tunnel or bare hole that is trenchless

3]

Percent Capacity The three-maonth average daily flow divided by the permitted capacity.

Pollutant Generally any substance, such as a chemical orwaste product, introduced
into the environmentthat adversely affects the usefulness of aresource.

Preliminary Treatment Initial treatment step which removes larger material, like grit and paper,
fromwastewater.

Pressure Collection System  Sewer collection technology thattransmits sewage fromhomesto a
centralized location under positive pressure conditions. Comman
technologies include grinder pump and STEP sewer collection systems.

Primary Treatment Gravity-settling step that removes solid material thatfloats or sinks.

Process Flow Diagram Avisual representation of the general flow of the water treatment facility
operations and processes.

Pump Station A structure that receives sewage fromthe collection svstem and pumps it
through a force main toward the water reclamation facility fortreatment.

R

Reclaimed\Water Wastewaterthat has beentreated to acceptable standards foruse as
irrigation, decorative ponds for aesthetic purposes, and other non-potable
uses.

L]

Secondary Treatment Biological treatment step that removes organic matter.

Septic System A sewage treatment systeminstalled atthe site of a residence/home.
Septic systems usually include a septictank to capture solids and a drain
fieldthat allows liquids to be absorbedinthe soil.

Sewage Refers to fluids that are produced athomes and conveved to seplic
systems ar a centralized sewer collection system.

Sewershed A delineated areainwhich sewage is collected and conveyedto a single
pointor outlet.

STEF Sewer STEP systems use conventional septictank systems with automatic pumps
and control devices to conveythe liquidinthe seplictank to a low-pressure
collection system. CCLD refers the STEF systems as low-pressure
systems. The term “low-pressure” will be usedforthis type of system inthis
report.

T

Tertiary Treatment Filtering, disinfecting, and dechlarinating the wastewater, makingit clean for
discharge

TMDL ATMDL is the maximumamount of a given pollutantthat a water body can

absorb and still maintain its designated uses (e.qg., drinking, fishing,
swimming, shellfish harvesting).
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DEFINITIONS (continuep)

Train A collection of different stages of treatmentthat progress through the water
reclamation facility. Typicallythere are morethananein a water
reclamation facility forredundant purposes.

Transmission System A series of force mains thattransmit sewage from the pump station to the
water reclamation facilities.

Trunk Lines Serves asthe primary force mains thatreceive and convey sewage from
other force mains to the water reclamation facilties.

v

Vacuum Sewer Collection Sewer collectiontechnology thattransmits sewage from homesto a

System centralized location undervacuum (negative pressure) conditions. Vacuum
sewers generally include a valve pitserving 2-3 homes, a collection system,
and a pump station with vacuum pumps withinthe service area.

w

Water Reclamation Facility A facility where the wastewaterfrom a collectionfransmission system flow
through a series of processes that removes contaminants fromwastewater.
It includes physical, chemical, and biological processes to remove these
contaminants and produce environmentally safe treated wastewater (or
treated effluent) including reclaimed water.

Wastewater Refers to the influent fluid entering a water reclamation facility, comprised
of residential sewage, industrial and commercial waste fluids, orwaterthat
has come into contact with these substances, i.e. groundwater/surface
water enteringthe collection system from 1&L
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1. INTRODUCTION [

OVERVIEW

Chapter 1 defines the purpose and objectives of Charlotte County’s Sewer Master
Plan (SMP). Creating an affordable, reliable, and efficient wastewater collection and
treatment system is key to sustainable population growth, economic development,

and the health of the County’s natural resources and landscape.

Charlotte Harbor's rich historical and natural beauty features have been key to
attracting businesses and residents to the area. Population surges and steady
growth continue to impact our water quality. This SMP is a local and regional
collaborative effort to improve and protect the region’s water quality in an affordable,
sustainable, efficient, and reliable manner.

1.1 PURPOSE

The water quality in Charlotte Harbor, Peace River and Myakka River has a significant impact
on our community. A regional effort is underway to improve and protect this crucial natural
resource which impacts ecosystems, fisheries, marine and wildlife habitats, beaches, coastal
wetlands, our tourism industry, home values and overall quality of life.

As a part of this effort, the Charlotte County Board of County Commissioners developed the
Blue Water Strategy to ensure and sustain the quality of natural water resources to protect
and provide a safe water supply, a recreational haven and an environmental resource. The Blue
Water Strategy consists of four key components: wastewater, reclaimed water, stormwater
and drinking water. In accordance with the BCC's Blue Water Strategy, the Charlotte County
Utilities Department (Utilities) contracted Jones Edmunds & Associates, Inc. to prepare a
Sewer Master Plan to reduce pollution by converting septic to sewer (S2S) for the Utilities’
service areas.

As per the Blue Water Strategy, the primary goal of this project
is to collaboratively develop an initial 15-year plan to implement
an affordable, reliable and efficient wastewater collection and
treatment system for a sustainable environment.

1.2 BACKGROUND

The Charlotte Harbor area was originally explored by Ponce de Leon in 1515 and 1521. In
1565, Spanish explorers named the area Carlos Bay after the Native American Calusa Tribe
who inhabited Florida’'s southwest coast at the time. Early settlements on the outer islands
failed due to confrontations with the local inhabitants, but Spanish and English settlements
slowly developed along the banks of the Peace River.
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@ Chapter 1
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English settlers renamed the bay “Charlotte” in 1775 as a tribute to Queen Charlotte Sophia.
In 1819, Florida was ceded to the United States by the Spanish and 26 years later became the
27th state. Col. Isaac Trabue purchased 30 acres on the south shore of Charlotte Harbor and
established the Town of Trabue in 1885; today we know it as Punta Gorda.

Real change started to occur in 1886 when the Florida Southern Railroad arrived, connecting
the area to the rest of the state. As the century ended, Punta Gorda became an important port
for Cuban cattle shipments, and the harbor served as a fishing resource for mullet, Spanish
mackerel, and channel bass.

In April 1921, the State approved dividing the original DeSoto County into five counties
including Glades, Hardee, Highlands, and Charlotte — which was named by the citizens
of Punta Gorda after the bay. Today, Charlotte County covers 694 square miles with
approximately 126 square miles of waterways.

Growth took off after the General Development Corporation established the unincorporated
community of Port Charlotte in the 1950s, offering affordable homes in Florida's paradise to
the rapidly expanding middle class. Attracted by the beautiful rivers, beaches, estuaries, and
resources of Charlotte Harbor, the population grew rapidly and increased from fewer than
5,000 in 1950 to over 170,000 residents today (Figure 1-1).
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Figure 1-1  Charlotte County Population by Year
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The population increase has impacted water bodies and rivers in Charlotte County. The
harbor’s historically pristine waters and thriving ecology are being threatened by excess
nutrients, bacteria, viruses, dissolved oxygen, and toxic organic compounds; harmful algae
blooms (HABs); and decreasing water clarity. The Peace and Myakka Rivers, which flow
through Charlotte County and discharge into the Upper Charlotte Harbor, and Charlotte Harbor
are now listed as impaired by the US Environmental Protection Agency (EPA) for dissolved
oxygen, chlorophyll-a, bacteria in shellfish, and mercury in fish tissue.

Coastal water quality degradation is not limited to Charlotte Harbor. Numerous cities and
counties along the Florida coast are experiencing eutrophication and HABs due to nutrient
pollution. In 2012, the Florida Department of Environmental Protection (FDEP) adopted
specific Numeric Nutrient Criteria (NNC) to protect the State’s estuaries and coastal areas
from nutrient over-enrichment (Rule 62 302.532, Florida Administrative Code [FAC]). Table 1-1
lists the NNC for Upper Charlotte Harbor and the contributing rivers. Similar coastal areas and
estuaries including Tampa Bay, Sarasota Bay, the Florida Keys, and Martin County have already
begun implementing sustainable practices to restore their natural water resources and meet
NNCs with measureable improvement (Ayers,1998; Lapointe and Herren, 2016).

Table 1-1 Numeric Nutrient Criteria for Charlotte Harbor, Peace River, and Myakka River

Nutrient Charlotte Harbor Proper  Tidal Peace River  Tidal Myakka River
Total Nitrogen (mg/L) 0.67 1.02 1.08
Total Phosphorus (mg/L) 0.19 0.31 0.50
Chlorophyll-a (pg/L) 6.10 11.7 12.6

Note: mg/L = milligrams per liter.
Mg/l = micrograms per liter.

------------------------------------------------------------------------------------------------------------------------------------------------
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The deteriorating water quality in Charlotte County has been largely attributed to nutrient
and bacteria loads originating from on-site treatment and disposal systems (OSTDSs), more
commonly referred to as septic systems (CHEC, 2003; Tetra Tech, 2013; LaPointe, 2016).

@ Chapter 1

Figure 1-2 displays the number of septic systems installed from 1950 through 2014 within the
County’s three service areas. The majority of Charlotte County’s septic systems were installed
in the 1970s and 1980s. Currently, there are approximately 27,000 septic systems within the
County’s service areas and over 45,000 septic systems County-wide (CCUD, 2010). Septic
systems operate through a multi-step process that includes a septic tank and drainfield.

Figure 1-2  Number of Septic Systems Installed in Charlotte County’s Service Area per Year
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Figure 1-3 depicts how wastewater from the home is collected and conveyed to the septic
system through drain pipes.

In the septic tank, solids settle out while the effluent flows through a series of perforated
pipes that are embedded in a drainfield generally located in the yard. The effluent percolates
into the drainfield and through a deep layer of soil, allowing additional treatment to occur
before entering the groundwater.

All septic systems release the nutrients of nitrogen (N) (primarily in the form of ammonia
(NH,*) and phosphorus to the groundwater from the drainfield. In a properly operating system,
nitrifying bacteria in the upper portions of the drainfield / soil convert ammonium (NH,*) to
nitrate (NO,) in the presence of oxygen (0,) in porous soils.

As the effluent percolates deeper in the ground, another group of bacteria-denitrifiers
convert the NO, to nitrogen gas (N, gas ), which escapes upward to the atmosphere. The
denitrification process occurs under conditions without oxygen present.
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FACTORS CONTRIBUTING TO SEPTIC FAILURE

The soil type and separation depth relative to the groundwater table play significant roles

in the septic systems’ treatment effectiveness. High-porosity soils found in many coastal
regions of Florida are saturated due to seasonal high groundwater and are typically unsuitable
for providing the necessary treatment time since the effluent travels too quickly through the
soil to neutralize bacteria and pollutants in the sewage.

@ Chapter 1

Figure 1-4 shows a Septic System with Non-Ideal Treatment. The high groundwater creates
flooded soils, which reduce oxygen transfer and create low oxygen levels leading to
incomplete removal of nitrogen. Consequently a limited amount of NH,* will be nitrified to
NO., and the denitrifying bacteria will not convert the NH,* to nitrogen gas, leaving the NH,* to
persist in the groundwater and ultimately impact surrounding surface waters.

In Florida, fill soils are often required for the septic systems to function to meet design
parameters and used to increase the separation depth to seasonal high groundwater. To

help protect the groundwater, the State changed the septic system requirements in 1983,
increasing the requirements from a 6-inch-minimum separation distance between the bottom
of the septic tank drainfield and seasonal high water table to a 2-foot-minimum. The EPA
recommends a minimum of 5-foot separation to seasonal high groundwater. Additionally,
the distance from the septic system to surface waters was increased from a 25- to 50-foot
setback to a 50- to 75-foot setback (64E-6.002 Florida Statutes [FS]).

The soil conditions in Charlotte County are classified as A/D indicating high groundwater and
drained conditions as discussed in Appendix B. Figure 1-5 displays the groundwater flow
patterns throughout Charlotte County. All groundwater in the Mid-County, South-County and
east portions of West-County flows into Charlotte Harbor. Therefore, nearly all septic tank
effluents ultimately are conveyed to Charlotte Harbor once the groundwater flow reaches the
surface water body. In areas of high groundwater, the partially treated sewage exiting septic
tanks can comingled with surface water and makes its way to the receiving waters even
faster.

A number of researchers have shown correlations between the human population and
nitrogen loadings through the use of sewage tracers such as fecal bacteria, nitrogen isotopes,
and sucralose concentrations (Lapointe, 2016; Green et al., 2015; Risk et al., 2009; Ursin and
Roeder, 2008; and Howarth et al., 2000). Recent studies conducted by the Harbor Branch
Oceanographic Institute at Florida Atlantic University (FAU) Marine Ecosystem Health Program
have shown that the presence of fecal coliform and concentrations of chlorophyll-a in
Charlotte Harbor have increased over the years.

The increased levels of sewage tracers are strongly correlated to the increase in population
and septic system installations. The research found ammonia values were well above the
macroalgae bloom threshold of 0.014 pg/L, indicating favorable conditions for HABs. Figure
1-6A shows fecal coliform bacteria concentrations are above the surface water quality
criteria as established by FDEP in the Florida Statutes to protect the health of swimmers and
recreation. Figure 1-6B shows chlorophyll-a has consistently increased over time and is well
above the NNC value of 6.10 pg/L as shown in Table 1-1.

Note: Chlorophyll-a is used as an indicator of the level of algae growth and biomass within a
water body.
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Figure 1-3  Typical Septic System and Drainfield With Ideal Treatment
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Figure 1-4  Typical Coastal Septic System and Drainfield with Non-Ideal Treatment
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Figure 1-5 — Groundwater Flow in Charlotte County
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Figure 1-6 A-C Wastewater Indicator Trends over Time in Charlotte County

(A) (B)

Figure 1-6C summarizes Total-Nitrogen and Total Phosphorus levels in Charlotte Harbor ca-
nals and estuary, and the increasing trend in these parameters.
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The increasing levels of nitrogen, fecal coliform, and chlorophyll-a reveal that the level of
treatment provided by septic systems is not sufficient to protect the water quality of receiving
water bodies. The combination of unsuitable soils, seasonally high groundwater tables, and
aging septic systems allows minimally treated sewage to percolate through the soil and
enter the groundwater where it is conveyed to canals, rivers, creeks, and estuarine shorelines.
This results in high levels of nitrogen, phosphorus, fecal microbes, and organic wastewater
contaminants being transported to the harbor.

@ Chapter 1

Researchers estimate nitrogen effluent loads originating from septic systems vary between
4.8 to 17.5 pounds per person per year (Ursin and Roeder, 2008; EPA, 2002; and Crites et

al., 1998). Based on Census data, an average of 2.5 people per household contributes to each
of Charlotte County’s 45,000 septic systems. Figure 1-7 displays the range of total nitrogen
(TN) loading in Charlotte County based on the number of septic systems within the County’s
service area. Based on nitrogen loading data and current septic system counts, a range of 161
tons N (approximately 321,500 pounds N) to 580 tons N (approximately 1,172,000 pounds N)
were discharged from septic systems in 2014.

Since 2016, the County has conducted field measurements of nitrogen levels released

from septic systems. The average total nitrogen effluent concentrations was found to be

70 milligrams per liter (mg/L), corresponding to a nitrogen load of 389 tons (approximately
778,000) N per year discharged to Charlotte Harbor. The excessive amount of nitrogen
promotes excess algae growth within the water bodies, which sustains and contributes to the
formation of HABs. HABs can lead to aquatic hypoxia, causing red tide events and significant
ecological destruction (Gilbert P, 2009; GCOQS, 2013).
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Figure 1-7  Range of Discharged Nitrogen from Septic Systems in Charlotte County
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Surface water quality in Charlotte Harbor varies between the wet and dry seasons. The rainy
season and large tropical storms create increased surface water and groundwater flows

into the Harbor. Increased groundwater and stormwater flows contaminated with partially
treated septic tank effluent have ammonia-nitrogen and fecal coliforms that flow into the
Charlotte Harbor. The increase in nitrogen results in algal blooms as measured by increases in
Chlorophyll a. Figures 1-8A, B, C and D show the variability of water quality in Charlotte Harbor
during the dry seasons (April 2015 and April 2016) and wet seasons (August and September
2015) for Chlorophyll a, fecal coliform and TN.

@ Chapter 1

Maintaining Charlotte Harbor’s estuary water quality is critical to the future of the community.
Charlotte Harbor is known as a world-class destination for recreational fishing. The Southwest
Florida Regional Planning Council (SWFRPC) estimated the fishing industry has a local
economic impact in excess of $1 billion annually (SWFWMD, 2006). The majority of visitors
are drawn to the area for the harbor and local beaches and generate an estimated economic
impact of $§526 million at local restaurants, hotels, and attractions (Research Data Services,
2016). Reducing pollutants entering the water bodies translates into fewer beach closures
and improved fishing and recreational opportunities, which improves the quality of life for
residents and enhances tourism to the County’s shorelines.

The harbor’s health not only impacts fishing, retail, and travel industries, but also the real
estate market and home values. Modeling studies have been used to estimate the impact

of water quality on real estate value. Michael et al. (1996) found a 1-meter improvement in
water clarity resulted in average property value increases ranging from $11 to $200 per foot
of water frontage along Maine lakes. Considering total water frontage within the study area,
this equates to potentially millions of dollars in improved property values. Similar studies have
correlated the effect of 1-mg/L changes in suspended solids and dissolved inorganic nitrogen
concentrations, noting that the average price of both non-waterfront and waterfront Maryland
properties is affected by 1 and 9 percent, respectively (Poor, 2006).

The average non-waterfront and waterfront property values in Charlotte County are $111,000
and $234,000, respectively (TBEP, 2014; Zillow, 2016). A 9-percent decrease in home values
due to increases in nitrogen loadings could decrease home values by an average of $26,000
for non-waterfront property and up to $60,000 for waterfront property.

To protect the land and home values, the community must commit to the future — the future
of the harbor, rivers, aquifer, beaches, and estuaries, as well as the groundwater under their
properties.

Charlotte Harbor is Florida’s second largest open water estuary and is home to a large
population of snook, tarpon, redfish, and spotted seatrout, as well as numerous species of
aquatic organisms, plants, birds, and wildlife. It is the focal point of the County, and restoring
the harbor is a common goal to the local, state, and national community. Installing centralized
sewer system will benefit the environment by giving the community the ability to transport
sewage to WRFs where it can be engineered to achieve a higher level of nutrient removal.
Removing the existing septic systems and connecting residential and commercial units to the
central sewer systems will alleviate problems with the existing septic systems, protect the
public health of the community, improve the water quality of surrounding water bodies, and
promote economic growth within the community for current and future generations.
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Figure 1-8 A Surface Water Quality: April 2015 (2.1” Rain)
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Figure 1-8B Surface Water Quality: August 2015 (13.6” Rain)
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Figure 1-8C Surface Water Quality: September 2015 (8.2” Rain)
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Figure 1-8D Surface Water Quality: April 2016 (1.4” Rain)
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1.3 OBJECTIVES

Developing and implementing the SMP is a
joint effort of Charlotte County residents, key
stakeholders, BCC, and CCUD. This effort
provides an affordable community solution that
addresses the common goal of improving and
restoring water quality in the Charlotte Harbor
Estuary and enhancing the community’s quality
of life. The following SMP objectives support
the BCC's goal:

« Summarize the need to reduce nutrient and
bacteria discharges.

« Review and compile historical sewer
system, water reclamation facility (WRF),
and flows and loads data.

« Summarize the status of private sewer An affordable community solution
utilities and provide recommendations for
acquisition and consolidation. ) ) o

« Model and estimate system growth due to improving water quality in the Charlotte

septic to sewer and infill. Harbor, restoring the Charlotte
« Develop detailed consumer and wastewater Harbor Estuary, and enhancing the |

Sewer Master Plan -

that addresses the common goal of

flow estimates through buildout.
« Review existing wastewater collection and community’s quality of life.
transmission systems.
« Review existing WRFs and prepare an infrastructure assessment.
« Develop capital improvement plan (CIP) recommendations based on existing infrastructure
needs and guiding principles.
« Perform financial analysis and develop funding programs and options for the County to
implement the recommended CIPs.

1.4 GUIDING PRINCIPLES

The SMP was developed as a collaborative effort to meet the common goal of the local
and regional community to incorporate the guiding principles of affordability, sustainability,
efficiency, and reliability:

« Affordability — Each project identified in the Sewer Master Plan focuses on developing
affordable solutions for residents and business owners.

« Sustainability — The Sewer Master Plan incorporates a balanced approach to prioritize
septic system replacements to maximize environmental benefits and provide long-term
reductions in nutrient loadings in a manner that is affordable to residents and business
owners.

« Efficiency — The Sewer Master Plan considers existing utility infrastructure and
implements efficient construction methods to decrease costs on road trenching and repair.

« Reliability — The Sewer Master Plan considers existing wastewater treatment and
conveyance infrastructure and identifies which components will require updating to
provide a reliable product to the County’s residences and businesses.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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1.5 PARTNERS AND RELATED PLANS

Preparation of the SMP fulfills the wastewater component of the BCC’s Blue Water Strategy
and is aligned with existing local, regional, and non-profit cooperating partner goals and
objectives.

Specifically, the SMP addresses goals and objectives outlined in:

« The Charlotte County Utilities Department Strategic Plan (Revised 2016)

« The County’s Smart Charlotte 2050 Comprehensive Plan (Charlotte County BCC, 2010)

« The Priority Actions of the Charlotte Harbor National Estuary Program (CHNEP)
Comprehensive Conservation and Management Plan (CCMP) (CHNEP, 2013)

« The Joint Florida Gulf National Estuary Programs Southwest Florida Regional
Ecosystem Restoration Plan (SWFRERP, 2013)

« Resources and Ecosystems Sustainability, Tourist Opportunities, and Revived
Economies of the Gulf Coast States Act (RESTORE) Council Initial Comprehensive Plan

« Area 1 Preliminary Engineering Report, Charlotte County Utilities (March 2010)

« Charlotte Harbor Environmental Center

« Manchester Waterway Boat Lock Removal Plan Net Ecosystem Benefits by FDEP and
US Army Corps of Engineers (USACE) Permit Compliance Report

« The SWFWMD Charlotte Harbor Surface Water Improvement Management (SWIM) Plan

1-18 03405-022-01




2. PAST & PRESENT - DEVELOPMENT OF A SEWER UTILITY EI

OVERVIEW

This chapter provides a brief historical perspective of the development of the
Charlotte County sewer system, the formation of the Charlotte County Utility
Department (CCUD) including initial wastewater asset purchases and subsequent
wastewater franchise acquisitions, and a summary of the present-day sewer system.

This chapter also reviews the County’s ongoing wastewater projects currently in the
planning, design, and construction phases.

2.1 SEWER SYSTEM DEVELOPMENT

Charlotte County is trisected by the Peace River and the Myakka River into three primary land
masses. The central land mass between those two rivers is referred to as “Mid County.” The
Myakka River separates Mid County from the west coastal peninsula or “West County”, and
the Peace River forms the barrier between Mid County and the southeast areas known as
“South County” (see Figure 2-1).

The vast majority of Charlotte County remained virtually undeveloped for the first half of the
20th Century, consisting mostly of cattle rangelands, timberlands, groves, and a few
homesteads. Lands that were subdivided or platted consisted primarily of the Englewood -
Grove City area in West County, El Jobean, and Charlotte Harbor areas in Mid County and the
City of Punta Gorda in South County. With the exception of small platted areas, which used
package treatment units, wastewater treatment was rudimentary on-site septic systems of
varying degrees of quality or built before any regulation that only started in the 1970s. Figure
2-1 shows the locations of the three services areas within Charlotte County.

In the mid-1950s, the Mackle brothers of Miami, Florida, began to purchase large tracts

of land in the Mid and West County areas. The Mackle brothers, later known as General
Development Corporation (GDC), platted the area for residential development communities,
generally quarter-acre residential lots with some commercial areas along main corridors such
as US Highway 41. Most residential lots were served by on-site septic systems resulting in
approximately 20,000 septic systems in the County before 1980. During the decade from 1980
to 1990, septic system growth averaged over 1,200 per annum.

A small portion of the GDC developments included central sewer collection and wastewater
treatment systems, which were officially managed by GDC'’s subsidiary General Development
Utilities (GDU). Mid County included two WWTPs, “South Port” with a capacity of 1.0 million
gallons per day (MGD) and “East Port” with a permitted capacity of 3.0 MGD, along with
associated transmission mains and collection systems. In West County, GDC owned land
known as Gulf Cove and South Gulf Cove; only portions of those two areas had central sewer,
which was treated at the “West Port” plant, which had an original design capacity of 0.32
MGD.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 2-1  Charlotte County Geographic Area
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West County also included a relatively large sewer system built as part of the Rotonda
development in the 1970s with a separate sewer certificated area. Parts of the East
Englewood area had gravity sewer systems in the former West Charlotte Utilities certificated
area, which included treatment plants and collection systems on Manasota Key and Knight
Island. The central sewer system was also in portions of South County, specifically in the
incorporated City of Punta Gorda and the “Burnt Store” area bordering Lee County.

@ Chapter 2

Many smaller “package treatment plants” and associated collection systems were built
throughout the County from the 1960s to 1990s serving smaller subdivisions, apartments,
condominiums, mobile home parks, and commercial areas not in the GDU service area. These
systems are discussed in more detail in Chapter 4.

2.2 FORMATION OF CHARLOTTE COUNTY UTILITY DEPARTMENT

In 1991, Charlotte County purchased the GDU assets, forming the initial core of the Charlotte
County utility system in Mid County and in the Gulf Cove and South Gulf Cove areas of West
County. The purchase included three treatment plants (South Port and East Port in Mid County
and West Port in West County) along with associated transmission lines and collection
systems consisting of 140 miles of gravity and low-pressure mains, 56 lift stations, and 61
miles of force mains serving approximately 11,000 sewer connections.

Figure 2-2 shows the 1991 sewer service areas purchased from GDU and highlights areas
with sanitary sewer collection and treatment, as well as the four Water Reclamation Facilities
(WRFs) that are owned and operated by CCUD today - Rotonda, West Port, East Port, and
Burnt Store WRFs. The South Port facility was demolished and converted to a master pump
station that (currently designated as Pump Station 65) transfers sewage to the East Port WRF.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 2-2 Initial County Purchases from GDU in 1991
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Charlotte County continued to expand their certificated service area beyond the 1991
acquisition in the following decades through subsequent purchases of other utility franchises.
These purchases are shown in Figure 2-3 and include the following:

@ Chapter 2
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Figure 2-3  Expansion of County Sewer Area
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2.3 PRESENT DAY SEWER SYSTEM

The CCUD service areas currently cover 44.72 square miles and include a network of pipes, lift
stations, and WRFs serving nearly 35,000 customers. The primary sewer facilities within the
CCUD boundaries consist of the following:

« Four WRFs (East Port, West Port, Rotonda, and Burnt Store).
« 906 miles of sewer mains

« 291 sewer lift stations.

« 7,578 manholes.

» 34,910 sewer customer connections.

The Florida Department of Environmental Protection (FDEP) regulates WRFs through the
issuance of Operating and Construction Permits. Table 2-1 provides the permit reference
information for each WRF within the CCUD’s service areas. The East Port WRF in Mid County
receives the majority of sewage collected within the CCUD service area with an annual
average daily flow (AADF) of 5.0 MGD (based on 2016 flows). It has a permitted capacity of
6.0 MGD and distributes reclaimed water for unrestricted public access reuse (PAR).

The West County WRFs (Rotonda and West Port) currently receive a total of 1.8 MGD, have a
combined permitted capacity of 3.2 MGD, and use a common system to distribute reclaimed
water to the public for unrestricted PAR. The Burnt Store WRF in South County receives the
least amount of sewage (0.32 MGD) and has a permitted capacity of 0.50 MGD. The effluent
flow permit requirements for each WRF have been summarized in Table 2-2.

Each WRF is permitted to dispose of its effluent using two or more methods including
underground injection control, spray fields, percolation ponds, or reclaimed. However,
limitations exist for the Rotonda WRF as it does not contain its own underground injection
control (UIC) but transfers a portion of its effluent to West Port for deep well injection.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Table 2-1 Water Reclamation Facilities Permit Information

Service Area  Water Reclamation Permitted Capacity AADF? FDEP Operating
Facility (MGD) (MGD) Permit No.
Mid County East Port WRF 6.0 5.00 FLO040291
West County West Port WRF 1.2 0.68 FLAO14048
West County Rotonda WRF 2.0 1.09 FLAO14098
South County  Burnt Store WRF 0.5 0.32 FLAO14083

1. Current WRF permitted treatment capacity = 6.00 MGD. Permit allows expansion to 9 MGD following the addition of required unit

treatment processes.
2. Based on December 2016 Discharge Monitoring Report (DMR) data.

Table 2-2 Water Reclamation Facilities Effluent Permitting Capacities

Water Disposal Method and Permit Capacity (AADF)
Reclamation — - - -
Eacil Underground Injection Spray Field  Percolation Ponds Reclaimed
aciity Control (MGD) (MGD) (MGD) (MGD)
East Port WRF 6.0 2.44 N/A Report*
West Port WRF 4.75" 0.1622 N/A Report*
Rotonda WRF 4757 N/A N/A Report*
Burnt Store WRF 3.443 N/A 0.25 0.50

1. Combined effluent flow from bath WRFs must not exceed specified AADF value.
2. Removed from permit April 2016.

3 Based on monthly average flow.
4 CCUD is required to report the quantity as part of the Master Reuse System permit requirements (FDER, 2014).

------------------------------------------------------------------------------------------------------------------------------------------------
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2.4 ONGOING PROJECTS AND PROGRAMS

@ Chapter 2

CCUD has a number of ongoing projects related to system operations and maintenance
(O&M) needs including pipe lining, pump station repairs, inflow and infiltration (1&1) prevention,
and pipe renewal and replacements (R&R). The primary focus of this master plan reports on
the conversion from septic to sewer rather than development of condition assessments and
R&R programs.

The County has initiated several sewer collection improvement programs to reduce nitrogen
loadings to Charlotte Harbor by replacing aging septic tanks with centralized sewer. The
initial areas identified for S2S conversion include Pirate Harbor south of Punta Gorda in
South County and the areas identified in the Manchester Waterway Boat Lock Removal Plan
(MWBLRP) in Mid County. These areas delineated in the MWBLRP include the following
projects:

« AB-1: Ackerman/Countryman S2S - The Ackerman Countryman project boundary currently
under design encompasses both a section of the boundary delineated as Manchester
Basin submitted in the permit and an expanded scope of the area identified on the 2007
CIP as AB-1. This project area is extensive and it is intended to complete this work in
several stages similar to East West Springs Lake.

« AB-1: Edgewater Drive S2S - the project has been completed.

« AB-2: East & West Spring Lake S2S - The East and West Spring Lakes project boundary
encompasses and expands on the original scope of the area identified on the 2007 CIP
as AB-2. The Vacuum Station (Contract A) is in-service with approximately 250 now
connected to the central sewer system.

« AB-3: These project areas are being evaluated and ranked as part of the SMP.

« AB-4: These project areas are being evaluated and ranked as part of the SMP.

o CH-1: Charlotte Harbor S2S - the project has been completed.

o CH-1: Northshore S2S - the project has been completed.

« CH-2: This project area is managed by a private utility and is being evaluated and ranked as
part of the SMP.

« HH-1: Harbor Heights S2S - These project areas are being evaluated and ranked as part of
the SMP.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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.-_',_'_ East Port Water Reclamation Facility

Additional S2S projects include:

« EL Jobean S2S - The preliminary engineering report and environmental report have been
completed and submittal to USDA-RUS is now underway for additional funding assistance.
The actual design of the project area is scheduled to begin in May 2017.

« U.S. 41 S2S - This project is awaiting completion of the U.S. 41 roadway improvements.
« West Tarpon/Ambrose S2S - This project is substantially complete.

« Line Extension Program S2S - This program allows property owners to request service
from CCUD to address on-site wastewater treatment system problems if they are within
500 feet of the existing sewer system for a standard rate. This program is continually
assisting homeowners throughout the county with financing payment of the connection
costs.

In addition to S2S projects, CCUD is also improving its wastewater infrastructure by replacing
and expanding force and collection mains along primary corridors including US Highway 41,
Midway Boulevard, Burnt Store Road, Placida Road, Gasparilla, Winchester, and Edgewater
Drive.

Figure 2- 4 shows the existing gravity and low-pressure collection systems, current and
proposed expansion areas, and treatment facilities. The CCUD’s ongoing projects and
programs are updated annually and are discussed in additional detail in Chapter 5, Chapter 6,
and Appendix E.
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3. CONNECTIONS TO PUBLIC AND COMMUNITY UTILITIES EI

OVERVIEW
This chapter reviews the existing public and community wastewater utilities

independent of the County’s existing service areas and identifies which utilities
could be connected to the CCUD wastewater systems. The intent is to work
cooperatively with the utilities and generally provide sewer service through bulk
service agreements. The regionalization options for each potential connection are
also presented including potential connection routes and cost estimates for each
connection.

3.1 IMPACTS OF FUTURE REGULATIONS ON UTILITIES

Wastewater facilities are primarily regulated by the FDEP. Each facility must meet minimum
standards for water quality to comply with its operating license. The general trend of future
regulations is to require a higher commitment for the proper management of wastewater
operations and maintenance; for example, a higher level of treatment such as lower Nitrogen
values, odor control, and water quality discharge standards.

To maintain this level of treatment, significant funds must be set aside to maintain and
operate wastewater facilities as well as fund the capital improvements required to address
new regulations such as a new odor control system. Generally, wastewater treatment plants
(WWTPs) have efficiencies of scale; that is, a smaller WWTP has fewer customers to share
the operating, renewal, and replacement costs and therefore a higher cost per customer.
However, when the customer base expands and a significant plant expansion is required,

the larger plant may have a lower cost per customer. Smaller treatment plant owners often
face significant expenditures to upgrade their plant to stay in compliance, and the cost per
customer to operate and maintain the system becomes excessive. Rather than upgrading,
WWTP owners decommission the treatment plant by converting it to a pump station and
convey the raw sewage through transmission mains to a larger adjacent facility. This has
been the case in Englewood where, as part of the EWD master plan, over 20 smaller treatment
plants have been connected to the larger EWD central plant through a network of transmission
mains.

3.2 OVERVIEW OF EXISTING UTILITIES

As Charlotte County began to develop in the 1950s, the need for wastewater treatment grew
- especially for concentrated developments such as mobile home parks, campgrounds,
condominiums, and institutions such as hospitals where large on-site septic systems were
impractical. In these locations, community wastewater treatment systems were implemented
that used a common collection and central treatment system. Often, as population increases
and more community systems are developed within an area, a public system is established.
Public systems serve multiple properties with differing ownerships within their certificated
areas. In many cases, to increase efficiency and decrease treatment costs, community
systems within the boundary of a public system are connected to public systems where the
community system is located. Charlotte County has identified 15 community wastewater
utility systems and 9 public wastewater utility systems within the CCUD certificated area.
These 24 wastewater utility systems are distributed throughout three general geographic
areas of the County and are listed in Table 3-1.
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Table 3-1

Wastewater Utility Systems

Service Area Public Systems Community Systems
Mid County Riverwood Development Harborview Maobile Home Park (MHP)
West County Englewood Water District (EWD) Gasparilla Mobile Home Estates

South County

Knight Island Utilities
Gasparilla Island Water Association, Inc.
Utilities Inc. of Sandalhaven

City of Punta Gorda

Florida Governmental Utility Authority
Town and Country Utility Co

North Charlotte Waterworks, Inc.

Hideaway Bay Beach Club

Alligator Creek MHP
Bay Palms MHP
Correctional Institution
Lazy Lagoon MHP
Palms and Pines MHP
Paradise Park Condos
Pelican Harbor MHP
River Forest Village
Shell Creek Park MHP
Sun N Shade Family Campground
Tropical Palms MHP
Villas Del Sol

3.3 SERVICE AGREEMENT CONSIDERATIONS

The public systems presented in the list below are not being considered to receive sewer
service from CCUD. With the exception of Knight Island Utilities, none of the public utilities
with established boundaries, existing customer base, published rules and regulations, and
infrastructure are being considered for incorporation into the CCUD sewer systems:

« Riverwood Development

« Englewood Water District (EWD)
. Utilities Inc. of Sandalhaven (currently connected to the EWD)
« City of Punta Gorda

« Florida Governmental Utility Authority

« Town and Country Utility Co.

« North Charlotte Waterworks, Inc.

o Gasparilla Island Water Association, Inc.

If community systems that lie within the certificated boundaries of the above-listed public
systems are decommissioned and consolidated, they will presumably connect to the public
system where they are geographically located. For example, seven smaller systems (Alligator
Creek MHP, Bay Palms MHP, Lazy Lagoon MHP, Palms and Pines MHP, Pelican Harbor MHP,
River Forrest Village, and Villas Del Sol) all lie within the boundaries of the City of Punta
Gorda public system. These systems most likely will connect to the City of Punta Gorda
infrastructure and are not considered as potential acquisitions by the CCUD.

Four community utilities could be considered for connection to the CCUD system:

o Harborview MHP

« Gasparilla Mobile Home Estates
« Hideaway Bay Beach Club
« Sun N Shade Family Campground

Figure 3-1 shows potential future connections and areas not considered for connection to the

CCUD.
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3.3.1 REGULATORY ISSUES

Table 3-2 summarizes the FDEP permits and the status of the utility systems considered for
consolidation. According to the FDEP (South District Office — Fort Myers), these facilities have
no active consent orders, administrative orders, or notice of permit violations. All of the WWTP
operating permits are active except for Knight Island Utilities WWTP. Knight Island Utilities
WWTP is currently in negotiations over a bulk sewer service agreement with CCUD.

Table 3-2 FDEP Permits and Statuses
N Permitt_ed FDEP o
Facility Name Address Capacity WWTP ID Expiration
(MGD)
Hideaway Bay Beach Club Condo WWTP 12000 Placida Rd 0.021  FLA014078 08/21/2017
Gasparilla Mobile Home Estates wwTp 2001 (SE{S??;';'&‘ Rd 0.025  FLA014089 08/02/2021
Knight Island Utilities WWTP 7092 Placida Rd 0.055 FLA014095 02/23/2016
Harborview Mobile Home Park WwTp 24329 'Egﬁ‘f}';\‘”ew Rd 0024 FLAO14116 12/18/2019
Sun N Shade Family Campground STP 14880 Tamiami Trl 0.020 FL A014120 12/03/2020
Note: STP = sewage treatment plant.
3.3.2 FINANCIAL STRENGTH

The Public Service Commission (PSC) was contacted to determine the financial health of
facility operations and to document any PSC violations. The PSC has information for 165
water, electric, and wastewater utilities throughout the state. However, the smaller community
systems considered for connection to the CCUD are not regulated by the PSC and therefore
their financial information is unknown. Only the Utilities Inc. of Sandalhaven (PSC # SU959),
which is not being considered for acquisition by CCUD, is regulated by the PSC.

------------------------------------------------------------------------------------------------------------------------------------------------
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3.4 BULK SERVICE CONNECTION OPTIONS

Each sewer utility identified for bulk service would generally connect to a CCUD gravity or
pressure main via a new transmission system. Typically, transmission system mains are
sized for the buildout flow and tied into existing CCUD networks that will convey the flow to
the appropriate CCUD WREF. Ideally, as the transmission infrastructures are expanded, the
sequencing of the facility connection occurs in series with the closest facility connected first.
However, frequently the timing of connections can depend more on other issues such as
expiring permits, failing WWTPs, and available funds or the cost-benefit of constructing new
transmission systems.

@ Chapter 3

Approximate costs to install the force main infrastructure from the existing treatment plant
to an existing CCUD facility using the schematic layouts have been developed. The costs are
approximated for the construction of the transmission system and conversion of the WWTP
to a pump station only and do not include any collection system improvements, as it was
assumed that only the provision of bulk service will be provided by the CCUD.

3.4.1 MID COUNTY

3.4.1.1 HARBORVIEW MOBILE HOME PARK

A 12-inch force main on Harborview Road is just east

of the driveway to Harborview MHP. Although the flows
from this park only require a 4-inch main, any extension

of the existing main on Harborview Road should also be
12 inches to allow other connections farther west. The
treatment plant in the MHP could be converted to a pump
station, and a 4-inch transmission line could be installed in
the park network connecting to the extended 12-inch force
main on Harborview Road. Figure 3-2 shows this proposed
connection, and Table 3-3 provides the cost estimate for
this option.

Figure 3-2  Harborview MHP Connection Route

------------------------------------------------------------------------------------------------------------------------------------------------
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Table 3-3 Harborview MHP Connection Cost Estimate
Description Quantity Unit Extension
4-inch PVC O.C. 1,300 $25.00 $ 32,500
12-inch PVC O.C. 600 $80.00 $ 48,000
WWTP- LS Conversion $ 50,000
Subtotal $130,500
Professional Services $ 26,100
Total (Rounded) $157,000

3.4.2 WEST COUNTY

3.4.2.1 HIDEAWAY BAY BEACH CLUB
Hideaway Bay Beach Club has a small treatment plant on Little Gasparilla Island. Because this
is a bridgeless island, any extension of a force main must cross the intra-coastal waterway.

The most likely route would be a direct, subaqueous line connecting the Club to the mainland
into the Placida Road force main network near the intersection of Placida Road and the Boca
Grande Causeway.

This main could also be used to convey sewage from the south end of Little Gasparilla Island,
if a collection system is installed in the future. Figure 3-3 shows this proposed connection,
and Table 3-4 provides the cost estimate for this option.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 3-3  Hideaway Bay Beach Club Connection Route

@ Chapter 3

Table 3-4 Hideaway Bay Beach Club Connection Cost Estimate
Description Quantity Unit Extension
6-inch PVC O.C 1130 $ 45.00 $ 50,850
8-inch HDPE DD 5150 $100.00 $515,000
WWTP — LS Conversion $ 50,000
Subtotal $615,850
Professional Services $123,170
$739,000

Total (Rounded)

------------------------------------------------------------------------------------------------------------------------------------------------
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3.4.2.2 GASPARILLA MOBILE HOME ESTATES

This MHP could be relatively easily connected to the existing force main on Gasparilla Road
(SR 771) using a 4-inch line and converting the existing treatment plant to a lift station. Figure
3-4 shows this proposed connection, and Table 3-5 provides the cost estimate for this option.

Figure 3-4

Gasparilla Mobile Home Estates Connection Route
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Table 3-5 Gasparilla Mobile Home Estates Connection Cost Estimate
Description Quantity Unit Extension
6-inch PVC O.C 10,350 $ 45.00 $465,750
8-inch PVC O.C. 2,400 $ 60.00 $144,000
8-inch HDPE DD 1,725 $100.00 $172,500
WWTP - LS Conversion $ 50,000
Subtotal $832,250
Professional Services $166,450
Total (Rounded) $999,000

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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3.4.2.3 KNIGHT ISLAND UTILITIES

Knight Island Utilities (KIU) operates a WWTP primarily for its resort on this bridgeless island.
The unused 6-inch directionally drilled main at the end of Panama Boulevard and the ferry
landing could be extended to the existing KIU treatment plant. On the mainland, a new force
main network running east to an existing CCUD manhole is currently contemplated. Figure 3-5
shows this proposed connection, and Table 3-6 provides the cost estimate for this option.

Chapter 3

@

Figure 3-5  Knight Island Utilities Connection Route

Table 3-6 Knight Island Utilities Connection Cost Estimate

Description Quantity Unit Extension
4-inch PVC O.C. 980 $ 25.00 $ 24500
8-inch PVC O.C. 6,200 $ 60.00 $ 372,000
12-inch PVC O.C. 28,320 $ 80.00 $2,265,600
8-inch HDPE DD 180 $100.00 $ 18,000

WWTP — LS Conversion $ 50,000
Subtotal $2,730,100
Professional Services $ 546,020
Total (Rounded) $3,276,120
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3.4.3 SOUTH COUNTY

3.4.3.1 SUN N SHADE FAMILY
CAMPGROUND

This campground is not located near any existing
CCUD transmission lines and would require a
significantly long line to connect. One option is
to install a transmission main line along Zemel
Road, which should be upsized to serve not only
this campground but other facilities and lands
along the route. Figure 3-6 shows this proposed
connection, and Table 3-7 provides the cost
estimate for this option. Another option is to
extend service south from Tucker Grade and

US 41 intersection.

Figure 3-6  Sun N Shade Family Campground Connection Route

Table 3-7 Sun N Shade Family Campground Connection Cost Estimate
Description Quantity Unit Extension
4-inch PVC O.C. 980 $ 25.00 $ 24,500
8-inch PVC O.C. 6,200 $ 60.00 $ 372,000
12-inch PVC O.C. 28,320 $ 80.00 $2,265,600
8-inch HDPE DD 180 $100.00 $ 18,000
WWTP — LS Conversion $ 50,000
Subtotal $2,730,100
Professional Services $ 546,020
Total (Rounded) $3,276,120

------------------------------------------------------------------------------------------------------------------------------------------------
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3.5 PRIORITIZATIONS

@ Chapter 3

The priority and sequencing of connecting utilities to the CCUD sewer systems depend on the
desire of the utility owner and the CCUD to connect their systems and the cost associated
with connecting the systems. Table 3-8 summarizes the CCUD'’s feasible consolidation
options and ranking. The cost and the permitted capacity were used to rank the cost benefit of
each connection based on the cost per gallon to connect. The sequencing for connecting the
utilities is discussed in Chapter 7.

Table 3-8 Summary of Connection Options
Utility Cost to Connect Capacity (GPD) Cost/Gal
Gasparilla Mobile Home Estates $ 87,000 25,000 $ 348
Harborview MHP $ 157,000 24,000 $ 654
Knight Island Utilities $ 999,000 55,000 $ 18.16
Hideaway Bay Beach Club $ 739,000 21,000 $ 35.19
Sun N Shade Family Campground $3,276,000 20,000 $163.80

The cost to install some of the transmission systems should not be wholly attributed to the
utility being connected because some of the transmission piping is sized to accommodate
other future connections adjacent to the transmission line. For example, the Sun N Shade
Family Campground 12-inch transmission line along Zemel Road is sized to serve future
connections. Consequently, the cost per gallon is skewed higher for that facility. Secondly, the
Sun N Shade Family Campground may not have sufficient funds to install the transmission
system even though they may wish to connect.

Finally, cost calculations consider the permitted capacity of each WWTP rather than actual
flows, which could significantly alter the true cost per gallon. Therefore, the ranking and
prioritization of each connection will be determined in detailed preliminary engineering
reports, which will consider all possible options for connection and determine the most
feasible solution.

------------------------------------------------------------------------------------------------------------------------------------------------
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4. SEWER IMPROVEMENT AND INFILL

OVERVIEW

This chapter reviews the CCUD sewersheds and presents the methodology used
to identify project areas for economical sewer improvements and sustainable
infill. Environmental scoring criteria were developed to identify project areas that
maximize environmental benefits and provide long-term reductions in nutrient
loading to Charlotte Harbor.

Centralized collection system alternatives (e.g., low pressure, gravity, vacuum)
were reviewed to determine the type of collection system implementation for each
project area. Cost analyses were conducted to determine affordable improvements
and efficient implementation sequencing. Environmental assessments and cost
considerations were used to prioritize project areas and to develop 5-year, 10-year,
15-year, and buildout improvement plans for the County’s service area.

4.1 EXISTING SEWERSHEDS

Sewersheds refer to the geographic basin in which the wastewater flows are conveyed to each
pumping station. CCUD’s certificated service areas contains 268 sewersheds as presented in
Figure 4-1. Mid County contains 161 sewersheds that serve approximately 16,240 acres

or 42 percent of the Mid County buildout area. West County and South County contain 107
sewersheds, serving approximately 57 percent and 7 percent of their respective buildout
areas.

Charlotte County Sewer Master Plan



Figure 4-1  Existing Sewersheds
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4.2 PROJECT AREA DEVELOPMENT

Project areas for future sewersheds were delineated by performing a geospatial analysis by
simultaneously considering the following items:

@ Chapter 4

« CCUD certificated service area boundaries.

. Current sewer system infrastructure.

« Topography.

« Dwelling unit density.

« Pump station capacity.

« Information gathered in CCUD workshops.

« Flow projections.

« Geospatial barriers such as major roadways and waterways.

Figure 4-2 shows the existing sewersheds and the project areas in the County service areas.
A total of 217 project areas were identified throughout the CCUD certificated service area
boundaries.

e
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Figure 4-2  Charlotte County Existing Sewersheds and Project Areas for Future Sewersheds
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Mid County = 115 project areas
West County = 45 project areas
South County = 57 project areas
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4.3 ENVIRONMENTAL ASSESSMENTS

Environmental scoring criteria were developed to prioritize the level of importance of
converting septic tanks to sewer for each project area. The environmental scoring criteria
included proximity to surface waters, age of septic tanks, and nitrogen loading. Individual
impact maps were developed to display the environmental scoring criteria for the project
areas. The individual impact maps were used to develop an overall average environmental
score for the project areas throughout the County service area.

4.3.1 PROXIMITY TO SURFACE WATERS

Numerous studies have indicated that nutrients from septic tank effluents enter the
groundwater if conditions are not sufficient for septic tank effluent treatment. As described
in Chapter 1, the groundwater throughout Charlotte County flows directly to Charlotte Harbor
or indirectly through contributing streams, canals, and rivers. Therefore, project areas were
ranked from 1 to 5 based on the distance from the project area to these surface water
bodies. A score of 5 represents project areas within 100 feet of surface water bodies that are
hydraulicly connected to the Charlotte Harbor. Scoring criteria 4 through 2 were delineated

in increments of 300 feet, with the lowest score of 1 representing > 900 feet to a surface
water body. Figure 4-4 outlines the results of this study showing that 94% of the project areas
received a score of 5.

El Jobean Boat Ramp, Florida
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4.3.2 AGE OF SEPTIC TANKS

The septic tank age provides an estimate of its functionality, likelihood of failure, and design
criteria. For instance, septic tanks built before 1983 did not have to meet the current State
requirements regarding groundwater separation and surface water setback distances. The
age of the septic tanks was estimated using 2015 SWFWMD Geographic Information System
(GIS) data, property appraisal data, sewer/potable water laterals, and building permit data.
The septic tank age for each project area was calculated as the average septic tank age for
lots within the project area. Each project area was assigned a septic tank age impact factor
between 1 and 5, based on the scoring criteria.

The basis for the scoring criteria was derived from a number of sources. EPA reports the
average drainfield life is 15 years with a typical maximum drainfield life of 20 to 25 years
(EPA, 1999; EPA, 2000). In 1983, FDEP and DOH established an agreement to coordinate the
regulation of septic systems, approximatively 35 years ago. Additional research suggests
the maximum life of a septic tank is 40 years (NewTechBio 2012; InspectApedia.com, 20173;
InspectApedia.com, 2017b). Figure 4-4 displays the average septic tank age for each project
area. Results indicate that the majority of the septic tanks in the project area were installed
more than 20 years ago.

4.3.3 NITROGEN LOADING

The number of septic tanks within Charlotte County’s three sewer service areas was
determined using 2015 SWFWMD GIS data and property appraisal data. The number of septic
tanks in the Mid County, West County, and South County service areas were estimated to be
15,358, 7,084, and 2,390, respectively.

Nitrogen loading for each project area was calculated using the average people per
household, flow projection assumptions, and local nitrogen effluent concentrations. The
average local nitrogen loading was determined to be 10 pounds of nitrogen per person per
year, corresponding with typical nitrogen effluent estimates (Ursin and Roeder, 2008; EPA,
2002; and Crites et al., 1998). The nitrogen scoring criteria was based on the following:

1 = <5 pounds nitrogen per acre per year.

2 =5.1-15 pounds nitrogen per acre per year.
3 =15.1-25 pounds nitrogen per acre per year.
4 = 25.1-40 pounds nitrogen per acre per year.
5=40.1-65 pounds nitrogen per acre per year.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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The results from the nitrogen loading assessment is displayed in Figure 4-5. The annual total N
nitrogen loading for all the project areas in the County service area was estimated to be more 2
than 620,000 pounds N. Table 4-1 lists the number of project areas and their associated ‘f':
averaged impact scores for each service area. This table summarizes the data shown in
Figure 4-7.
Table 4-1 Number of Project Areas with Average Impact Scores
Impact Score Mid County South County West County Total Project Areas

4.0-5.0 40 4 17 6l

3.5-3.9 12 14 11 37

3.0-3.4 34 23 12 69

2.5-2.9 10 4 1 15

<24 19 12 4 35

------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 4-3  Current Priority Map - Proximity to Surface Water

Impact Factor
(Proximity to
Surface Water)
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2 (601 ft - 900 ft)

- 1 (>900 ft)

Figure 4-3 is an impact map depicting the project area proximities to surface waters throughout the County service areas. The majority of the project areas within the County service
area are within 100 feet of a surface water body and received a score of 5. Fourteen project areas are farther than 100 feet from a surface water body with the majority being located
in South County.
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Figure 4-4  Current Priority Map - Estimated Average Age of Septic Tanks
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Figure 4-4 shows the nitrogen-removal-impact factor associated with converting each project area within the County from septic systems to sewer. The project areas depicted

in red are estimated to contribute between 40 and 65 pounds of nitrogen per acre per year and correspond to the area with the highest dwelling unit density. Eighteen of these
project areas are found in the Mid County service area. The analysis indicates that by converting these project areas in Mid County from septic to sewer, nitrogen loadings could be
reduced by approximately 156,350 pounds per year, accounting for an overall nitrogen loading reduction of nearly 25 percent in Charlotte County.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 4-5  Current Priority Map - Nitrogen Loading
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Figure 4-5 shows the nitrogen-removal-impact factor associated with converting each project area within the County from septic systems to sewer. The project areas depicted in red
are estimated to contribute between 40 and 65 pounds of nitrogen per acre per year and correspond to the area with the highest dwelling unit density. Eighteen of these project areas
are found in the Mid County service area. The analysis indicates that by converting these project areas in Mid County from septic to sewer, nitrogen loadings could be reduced by
approximately 156,350 pounds per year, accounting for an overall nitrogen loading reduction of nearly 25 percent in Charlotte County.
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Figure 4-6  Current Priority Map - Average Impact Score
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Figure 4-6 displays the average impact score for each project area in Charlotte County. Sixty-one project areas had average impact scores above 4. The majority of the project areas with
the worst impact scores were in the middle region of Mid County or in non-sewered coastal areas such as Cape Haze and El Jobean.

ooooooooo
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Pump Station Tank Installation

4.4 COLLECTION SYSTEM ALTERNATIVES EVALUATION

Sewer collections systems are generally categorized by their principle of transport, which
include pressure, vacuum, and gravity. The three most common types of collection systems
currently implemented in Charlotte County include low-pressure septic tank effluent pumping
(STEP), gravity collection, and vacuum collection systems. An evaluation of these three
collection system types was conducted to develop an economical centralized collection
system for the CCUD service areas. The following factors were used to evaluate the
wastewater collection system alternatives:

« Constructability

« Reliability

« Protection of the Environment

« Ease of Maintenance

« Capital Costs

« Operation and Maintenance (O&M) Costs

Table 4-2 summarizes the costs per equivalent residential connection (ERC) for the three
collection system types evaluated. On-lot and collection system costs are total project costs
inclusive of construction and professional services. Annual O&M costs include replacement of
parts, repairs, labor, and biochemical oxygen demand (BOD) augmentation at the WRFs. The
range in Collection System Including On-Lot costs demonstrates that the cost can vary within
each type of technology depending on project specific factors such as having the availability
of nearby infrastructure or change in topography.

Table 4-2 Cost Comparison Summary Per ERC

Sewer Collection i Collection System 40-Year Present
System Technology On-Lot Including On-Lot Annual O&M Worth

Low Pressure/STEP $7,675 $13,200 - $14,250 $870-%980 $30,400 - $33,700
Gravity Collection $2,258 $20,000 - $23,300 $270-%380 $27,600-%$30,900
Vacuum Collection $2,258 $13,200-%15,000 $420-%540 $21,100 - $25,500

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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There are a number of additional collection systems technologies that are used in the
industry including low-pressure grinder pump and small diameter gravity systems which are
discussed in further detail in this Section. However, for purposes of this report the County’s
most common collection system types were evaluated to determine a feasible County-
wide collection system technology. The County is continuously evaluating alternative sewer
technologies and considers the most current technologies when designing a collection
system for a particular area.

@ Chapter 4

4.4.1 PRESSURE COLLECTION SYSTEM

4.4.1.1 SEPTIC TANK EFFLUENT PUMP (STEP)/LOW-PRESSURE
SYSTEM

STEP/low-pressure systems use

conventional septic systems with

automatic pumps and control devices

to convey the liquid in the septic tank to

a pressurized collection system. CCUD

refers the STEP systems as low-pressure

systems.

The term “low-pressure” will be used for
this type of system in this report. The
system is comprised of a tank located
at each home on private property and
connected to the collection system

by a small diameter (typically 2-inch)
pressurized pipe.

The collection system piping is typically

composed of small diameter pipe pressure mains that can be laid along existing roadways
with minimum disruption to streets, sidewalks, lawns, driveways and underground utilities.
Surface restoration costs are similarly minimized.

The sewage travels from the house into the septic tank where the solids in the sewage settle
out and remain in the tank. Then a pump in the tank conveys the liquid to a pump station
where it is transported to the WRFs through transmission force mains. In collection systems
that contain significant amount of low-pressure collection systems, BOD augmentation
becomes necessary to maintain proper carbon to nitrogen ratios at the WRFs. Since the
majority of the carbon-based solids remain in the tank in low-pressure systems the costs for
BOD augmentation can be substantial.

Some communities are able to realize cost savings by retrofitting existing septic tanks with
effluent pumps. However, the majority of the existing septic tanks in the CCUD service areas
are beyond the useful life or cannot be modified for a low-pressure system. A new septic tank
with the effluent pump would need to be installed for each home. In addition, each pump
installation requires a power connection to the resident’s power supply and a dedicated
control panel. There is a considerable amount of O&M costs associated with maintaining

the effluent pumps. In addition, the cost for BOD augmentation must be considered when
installing a low-pressure systems in numerous project areas.

------------------------------------------------------------------------------------------------------------------------------------------------
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Gravity Collection System

4.4.1.2 GRINDER PUMP LOW-PRESSURE SYSTEM

A grinder pump low-pressure system consists of conventional, drain, waste, and vent

piping within the residence connected to the packaged grinder pump basin. The grinder
pump basin is typically installed outdoors, below grade, and serves one residence. Grinder
pumps discharge a finely ground slurry into small-diameter pressure piping. In a completely
pressurized collection system, all the piping downstream from the grinder pump (including
laterals and mains) will normally be under low pressure (60 psig or less). The system is
comprised of a grinder pump basin located at each home on private property and connected
to the collection system by a small (typically 1.25-inch) pressurized pipe. Pipe sizes used in
the collection system are typically similar to the small diameter piping used for STEP/low-
pressure systems. Small-diameter pipe pressure mains can be laid along existing roadways
with minimum disruption to streets, sidewalks, lawns, driveways and underground utilities.
Surface restoration costs are similarly minimized. There is a considerable amount of 0&M
costs associated with maintaining the grinder pumps.

------------------------------------------------------------------------------------------------------------------------------------------------

4-14

03405-022-01



@ Chapter 4

Vacuum Collection System

4.4.2 GRAVITY COLLECTION SYSTEM

Gravity collection systems are a common and traditional method to collect wastewater for
public utilities. Sewage exits the home through pipes installed at an angle so the sewage
flows by gravity. These service laterals are used to connect each home to the gravity sewer
mains. The gravity system then flows to localized pump stations in the area. Manholes are
typically required approximately every 400 feet or at each bend. The pump stations pump the
sewage into force mains which transport the collected wastewater to other pump stations
or to WRFs for treatment. Construction of a gravity system results in a greater disturbance
to the developed land (e.g., roadway, sidewalks, and other utilities). In addition, due to the
high groundwater table in the CCUD service areas and depth of construction associated with
gravity sewer, a significant amount of dewatering would be required. Gravity systems are
typically more reliable than other systems since the mechanical and electrical components
are only at the pump stations. The maintenance of the service lateral from the property

line or up to the right-of-way is the residence’s responsibility which can reduce the overall
maintenance costs for the utility.

4.4.3 VACUUM COLLECTION SYSTEM

The vacuum sewer system includes a valve pit serving two to four homes, a vacuum
collection system, and a vacuum collection station with pumps (vacuum and pressure). In a
vacuum system, sewage flows by gravity from the homes/structures into a valve pit. Small-
diameter gravity piping (minimum of 4 inches in diameter) would be installed at relatively
shallow depths of 4 to 6 feet at a minimum slope. The valve pits have a pneumatic valve that
operates by pressure (no electrical power is required). The valve pit pneumatic valve opens
automatically when a given quantity of sewage accumulates in the valve pit. The vacuum
collection system operates under a negative pressure/vacuum. The sewage is transported by
vacuum until it ultimately discharges into a vacuum collection station. The vacuum collection
station takes the place of a conventional pump station by collecting, storing, and pumping
the sewage via pressure through a force main to the WRF. Disturbance to developed land as
a result of construction is less than the disturbance from constructing a gravity collection
system.

For the project area sizes proposed in this master plan, the capital costs associated with
vacuum collection systems are on par with STEP/low-pressure sewer system. However, the
0&M cost associated with vacuum systems is typically much less than STEP/low-pressure
sewer systems. Consequently, the 40-year present worth of the vacuum system option is
typically less than the STEP-low-pressure system option.

------------------------------------------------------------------------------------------------------------------------------------------------
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These systems have been proven to be reliable. If a vacuum line breaks, minimal outfall of
wastewater occurs. Also, very little I& occurs in comparison to gravity and low-pressure
collection systems. The vacuum system requires more O&M than a gravity collection system
since the pneumatic valve pits need to be inspected and maintained. However, it would
typically take several lift stations in a gravity collection system to equal one vacuum station.

4.5 SEWER SYSTEM IMPLEMENTATION - COST DEVELOPMENT

4.5.1 COLLECTION SYSTEMS

Overall vacuum collection systems were determined to be the feasible alternative for

the majority of the County project areas based on the collection system evaluation, cost
comparison, and consultation with CCUD. Detailed capital and O&M costs were determined
for each project area and used to develop the CIPs provided in Chapter 7. The costs include
mobilization and general conditions (8%), contingency (20%), and professional services (20%)

Vacuum Collection Tank

Table 4-3 Capital Costs for Vacuum Sewer System
ltem Cost
On-lot Connection Cost ($/Connection) $ 2,258
Off-lot Connection Cost ($/Buildout ERC) $ 3,436
Collection Piping Construction Unit Cost ($/LF) S 58
Vacuum Pump Station Construction Cost (<750 Lots) $ 837,934
Vacuum Pump Station Construction Cost (>750 Lots) $ 1,376,594
Vacuum Pump Station Land Cost (<750 Lots) $ 25,000
Vacuum Pump Station Land Cost (>730 Lots) $ 40,000

Table 4-3 summarizes the capital costs applied to each project area. The capital cost
estimates include costs for planning, survey, design, permitting, and construction.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Table 4-4 presents the annual O&M costs for a vacuum sewer system. The O&M costs for

<
the collection system improvements included labor, power, equipment replacement and g
maintenance, and additional WRF treatment costs. _g
Table 4-4 O&M Costs for Vacuum Sewer System
Item Annual Cost

Labor — Vacuum Pump Station $ 12,750
Labor — Service Connection/Buildout ERC $ 17.50
Power — Vacuum Pump Station (Fixed) $ 1,500
Power — VVacuum Pump Station/ERC (Variable) $ 3240
Equipment — Vacuum Pump Station $ 5,200

$

Equipment — Service Connections/Buildout ERC 4.00

4.5.2 TRANSMISSION MAINS

Capital costs for the transmission mains are provided in Chapter 7. Costs for construction of
the transmission mains include unit costs for the transmission main, valves, installation and
restoration, contingency (20%), and professional services (20%).

------------------------------------------------------------------------------------------------------------------------------------------------
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4.6 PROJECT PRIORITIZATION

Once project areas were identified with the completion of environmental and cost
assessments, project areas were prioritized to develop a flexible and practical implementation
sequence. The optimum economic sequencing was determined considering the following
inputs:

Environmental
Assessments
Cost Flow
Considerations Projections

Current
CCUD Input Projects

Infrastructure Project Geographic
Sequencing Prioritization Location

4.7 IMPROVEMENT PLANS

The project prioritizations were used to identify and develop consecutive 5-year, 10-year,
15-year, and buildout improvement plans. The project areas have been identified in each
improvement plan and discussed in detail in Chapters 5 and 7. The specific infrastructure
improvements including collection systems, transmission lines, and pump stations for the
project areas under each plan are discussed in detail in Chapter 5.

4.7.1 5-YEAR IMPROVEMENT PLAN

Table 4-5 includes the project area name, corresponding identifier, the occupied lots using
septic systems, and the total (including vacant) number of lots in the 5-year improvement
plan. The plan includes the conversion of 4,769 septic systems to sewer located in 10
project areas within Mid County and 2 project areas within West County. In addition, two
private utilities are expected to connect to the County system during the 5-year plan as
were discussed in Chapter 3. Figure 4-7 graphically depicts the 5-year improvement plan by
displaying the location of the project areas.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 4-7  5-Year Improvement Plan
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Table 4-5 5-Year Improvement Plan

Identifier Name Occupied Lots Total Lots
M72A El Jobean East 297 341
M6e7 Crestview Circle 64 85
M70 Ellicott Circle 212 266
Mé61 Seacrest 409 591
M6e8 Lakeview Corridor 498 611
M81 Yorkshire Ph | 487 660
M62 Hurtig 362 619
M80 Yorkshire Ph I 217 398
M56 Ackerman East 598 866
M55 Ackerman West 649 1067
W4 Cape Haze Ph | 89 118
W3 Cape Haze Ph I 126 306
W5* L.G.l. 500 767
W2* Don Pedro 261 429
Total 4,769 7,124
* Private Utility Note: M= Mid County; S= South County; W=West County.

4.7.2 10-YEAR IMPROVEMENT PLAN

The project areas included in the 10-year improvement plan are shown in Figure 4-8 and
listed in Table 4-6. The improvement plan includes the connection of 5,476 septic systems
throughout 10 project areas located in Mid County, 3 project areas in West County, and 1
project area in South County.

Table 4-6 10-Year Improvement Plan _

Identifier Name Occupied Lots Total Lots
M59 Cannolot 533 808
M79 Blaine 500 731
M83 Hayworth 297 434
M78 Nimrod 492 725
M84 Kensington 372 498
M86 Birchcrest Ph | 327 511
M87 Birchcrest Ph I 384 586
M92 Laika s 739
W18b Seabrook 328 592
M91 State 402 788
W18a Ebro 398 623
S10a Royal Rd 382 588
M63 Beaumont 315 499
W16a Denmark 302 499

------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 4-8  10-Year Improvement Plan
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4.7.3 15-YEAR IMPROVEMENT PLAN

Table 4-7 lists the project areas included in the 15-year improvement plan. The total number
of septic systems connected during this improvement plan is 5,094 through 16 project areas.
The 15-year plan includes 10 project areas in Mid County and 6 project areas in West County
as shown in Figure 4-9.

Table 4-7 15-Year Improvement Plan
Identifier Name Occupied Lots Total Lots
M93 Tandy 168 249
M100 Rye 437 760
W17 Gunther 482 903
M69 Seabold 233 455
M94 Ruby 244 441
M113 Dover 572 1038
W19b Peacock 254 528
W19a Carnegie 424 849
W16b Henry 265 637
M97 Villa 284 481
M60 Placid 321 588
W20b Del Ray 357 713
M51 Windswept 230 384
M52 Auburn 318 578
M82 Danley 157 276
W12a Thames 348 794

Total 5,094 9,674

------------------------------------------------------------------------------------------------------------------------------------------------

4-22

03405-022-01



Figure 4-9  15-Year Improvement Plan
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Charlotte Harbor Sunset (johneliasphotography.com)

4.7.4 BUILDOUT IMPROVEMENT PLAN
The buildout improvement plan shown in Figure 4-11 identifies the project areas that remain
after completing the 15-year improvement plan.

Figure 4-10 Buildout Improvement and 15 Year Improvement Plan
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5. COLLECTION SYSTEM, TRANSMISSION MAINS,
AND PUMP STATIONS

OVERVIEW

The CCUD provides wastewater service to over 35,000 customers through a network
of collection and transmission systems. This chapter presents an overview of the
existing CCUD collection and transmission systems, lists the County’s ongoing
improvements, and details the infrastructure required to convey wastewater flows
under the 5-year, 10-year, 15-year, and buildout improvement plans.

As part of the master planning effort, hydraulic models were developed or updated
to determine growth and infrastructure needs throughout the County’s collection and
transmission system. The models incorporate the County’s ongoing improvements
and the future project areas identified in Chapter 4.

5.1 EXISTING COLLECTION AND TRANSMISSION SYSTEMS

The Charlotte County wastewater collection systems convey wastewater from homes and
businesses through 927 miles of pipe, and over 300 pump stations, to one of four WRFs.

The collection systems include gravity mains (over 360 miles), low-pressure mains (over 360
miles), and vacuum mains (32 miles). Pipes range from 1.5 to 48 inches in diameter. Pump
stations and force mains (over 175 miles) are used to pump flows to another gravity collection
system, to a master pump station, or directly to the WRF. Due to the relatively flat topography
in the County, pump stations are required to convey the majority of the wastewater flow.

There are over 300 pump stations (294 in-service County-owned and more than 40 privately
owned) in the transmission system network and approximately 8,350 STEP/low pressure
systems serve individual addresses. Figure 5-1 presents the current collection, transmission
system, pump stations, and the WRFs that serve the County within its certificated service
areas.
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@ Chapter 5

Charlotte Harbor Sunset (johneliasphotography,com)

5.2 ONGOING IMPROVEMENTS

CCUD has ongoing improvements that increase pumping capacity and reduce pump head
total requirements at pump stations, which are the key factors in improving overall system
efficiency and operability. The ongoing improvements in the CCUD wastewater collection and
transmission system are presented in Figure 5-2 and include the following projects:

« Loveland Grand Master Pump Station

« Loveland Interceptor

« Deep Creek Force Main

« Midway Force Main and Interceptor

« Spring Lakes Pump Stations

« Wawa Morningstar Force Main Crossing
« Burnt Store Utilities Relocation

« Placida Utility Improvements

5.3 HYDRAULIC MODELS

Hydraulic wastewater models are typically composed of a detailed model network that
includes pump stations, force mains, and gravity mains to simulate flow conveyance
throughout the collection and transmission system. These types of models can be used for
various purposes depending on the level of correlation to actual network supervisory control
and data acquisition (SCADA) data.

CCUD regularly uses hydraulic models of the wastewater transmission systems to identify

areas where additional capacity is needed to convey projected long-term flows to the CCUD
WRFs. The hydraulic models were updated to include ongoing improvements consisting of
projects in the planning, design, and construction phases.

Model simulations were conducted using 2015 wastewater flows to identify areas requiring
improvements for the current system and under the assumption that all of the improvements
identified in Section 5.2 have been complete. Modeling simulations were also conducted using
flow conditions for the 5-year, 10-year, 15-year, and buildout improvement plans to determine
additional infrastructure requirements for the wastewater collection and conveyance systems
for each planning period.
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Figure 5-2  Mid County Ongoing Improvements
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5.3.1 CALIBRATION

@ Chapter 5

Models can be calibrated using SCADA data to improve the level of correlation between model
predictions and actual system flows. The CCUD models were last calibrated in 2006 and were
not re-calibrated as part of this Master Plan. However, the models were validated based on
pump station flows and met the desired level of correlation to sufficiently predict WRF flows
from each pump station sewage collection area. After completion of the five year plan, CCUD
should re-calibrate the wastewater models to account for system improvements and current
flows.

5.3.2 HYDRAULIC MODEL UPDATES

As part of the Sewer Master Plan effort, CCUD’s existing hydraulic models were updated to
reflect ongoing improvement projects in the planning, design, and construction phases. A
workshop was held with CCUD staff to review the model updates and to verify the model
representation before future system improvements were considered. Pump definition names
in the existing models were also updated to include current pump information such as pump
make, model, and impeller specifications.

5.3.3 HYDRAULIC MODELING ASSUMPTIONS AND EVALUATION CRITERIA
5.3.3.1 AVERAGE AND MAXIMUM DAILY FLOWS

Modeling simulations used an annual average level of service value of 160 gallons per day
(GPD) per residential connection to account for variations in customer water use and to
provide adequate transmission capacity throughout the service areas. The actual AADF for
most service area was determined to be 135 GPD per residential connection or less based on
County data. Peaking factors were determined for each WRF and used for modeling maximum
daily extended-period flow simulations that included peak hour flows.

5.3.3.2 EVALUATION CRITERIA

The wastewater hydraulic models were used to evaluate the existing wastewater system
performance under the current, 5-year, 10-year, 15-year, and buildout flow scenarios. The
evaluation criteria for establishing wastewater collection system performance included
system capacity and wastewater velocity:

« System pumping capacity was determined adequate if a stand-by pump was not needed.

. Force main velocities were considered sufficient if the sustained velocities did not exceed
the force main operating guideline of 8 feet per second (fps).”

« If the evaluation criteria were not met, system improvements were identified and listed for
each flow scenario.

* Ten state standards recommend 6fps for FM design flows, however for extended period modeling purposes,
setting the threshold to 8fps will capture the systems that have reached 6fps for extended periods of time.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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5.4 CURRENT SYSTEM IMPROVEMENTS

The modeling analysis showed that the existing transmission system (assuming all
improvements in Section 5.2 are completed) requires pumping capacity increases for three
pump stations and upsizing a force main to satisfy modeling criteria and adequately meet the
County’s needs to convey current Mid County, West County, and South County flows. CCUD
should incorporate the following improvements to account for current system flows:

« Upsize 200 linear feet (LF) of 4-inch force main to 6-inch force main from LS 123 “KHW” to
Kings Highway in Mid County.

« Increase the pumping capacity at LS 403 Islamorada in South County.

« Increase the pumping capacity at LS 815 “Z" located in West County.

« Increase the pumping capacity at LS 805 Windward Preserve located in West County.

5.5 5-YEARIMPROVEMENT PLAN

The 5-year Improvement Plan includes projects in the Mid County and West County service
areas. It includes 12 project areas and the connection of two private utilities.

5.5.1 MID COUNTY 5-YEAR MODEL RESULTS AND IMPROVEMENTS

Modeling results for the Mid County 5-Year Improvement Plan predicted one capacity
exceedance within the 5-year sanitary flows and one force main with sustained velocities
above 8 fps. Therefore, the following Mid County improvements would need to be completed
prior to implementing the projects identified in the 5-Year Improvement Plan:

« Install 4,100 LF of 16-inch force main along Toledo Blade Road to convey additional flows
collected on the US 41 corridor from the Sarasota County line to Sherbourne Street and
remove the flows through LS 4 Woodbury.

« Upsize 300 LF of 8-inch force main to 12-inch force main crossing Tamiami Trail just north
of Conway Boulevard.

Modeling results indicate that the following improvements will be necessary to convey the
projected flows for each project area under the 5-year improvement plan:

« Project areas M61, M62, and M68 require the following additional transmission facilities:
« A pump station at or near the intersection of Mensh Terrace and Forest Hills Lane.
« 1100 LF of 8-inch force main starting along Mensh Terrace and continuing along Forest
Hills Lane to Great Fall Terrace NW.
o 7,400 LF of 24-inch force main along Lakeview Boulevard, Midway Boulevard, crossing
at Spring Lake North, and continuing southeast along US 41.
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« Project areas M67 and M70 require the following additional transmission facilities:
« A pump station at or near corner of N Ellicott Circle and Eifel Terrace.
« 2,400 LF of 20-inch force main starting from the easternmost corner of Ellicott Circle
NW and continuing across Morningstar Waterway, continuing southeast along North
Spring Lake Boulevard NW, and ending at West Tarpon Boulevard NW.

@ Chapter 5

« Project areas M80 and M81 require the following additional transmission facilities:
« A pump station at or near the intersection of Cascade Avenue and Dorchester Street.
« 3,800 LF of 8-inch force main starting along Dorchester Street and ending at Peachland
Boulevard.

« Project areas M55 and M56 require the following additional transmission facilities:
« A pump station at or near the intersection of Hottelet Circle and Ackerman Avenue.
« 4,900 LF of 10-inch force main along Ackerman Avenue heading east.

« Project area M72A requires the following additional transmission facilities:
« A pump station near the intersection of Hollis Avenue and El Jobean Road.

Figure 5-3 on the following page presents an overview of the 5-year Mid County system
improvements that are described in this section. Further details on each project can be found
in Appendix C.

5.5.2 SOUTH COUNTY 5-YEAR MODEL RESULTS AND IMPROVEMENTS
Modeling results for the South County 5-Year Improvement Plan predicted no improvements
are required.

5.5.3 WEST COUNTY 5-YEAR MODEL RESULTS AND IMPROVEMENTS
Modeling results for the West County 5-Year Improvement Plan predicted one force main with
sustained velocities above 8 fps. Therefore, the following West County improvements would
need to be completed prior to implementing the projects identified in the 5-Year Improvement
Plan:

« 1,000 LF of 12-inch force main crossing on Oldsmar Circle in LS 882.

Modeling results indicate that the following improvements will be necessary to convey the
projected flows for each West County project area under the 5-year improvement plan:

« Project area W2 requires the following additional transmission facilities:
« A pump station on South Gulf Boulevard between intersections of South Gulf Boulevard
with Bocilla Drive.
« 12,500 LF of 6-inch force main from the pump station and ending at intersection of
Indiana Road and Cape Haze Drive.
« Project areas W4 and W3 require the following additional transmission facilities:
« A pump station at or near intersection of Green Dolphin Drive and Cape Haze Drive.
« 1,600 LF of 6-inch force main starting from intersection of Green Dolphin Drive
and Cape Haze Drive, continuing to north west on Cape Haze Drive, and ending at
intersection of Cape Haze Drive and Placida Road.
« Project area W5 requires the following additional transmission facilities:
« A pump station at or near intersection of Little Gasparilla Island and Plum Avenue.
« 6,280 LF of 6-inch force main starting from intersection of Little Gasparilla Island and
Plum Avenue, crossing Placida Harbor, and ending near intersection of Placida Road
and Boca Grande Causeway.
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Figure 5-3
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Mid County 5-Year Improvement Plan
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Figure 5-4  West County 5-Year Improvement Plan
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Figure 5-4 presents an overview of the 5-year West County transmission improvements and project areas.
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5.6 10-YEAR IMPROVEMENT PLAN

The 10-year Improvement Plan includes projects in the Mid, South, and West County service
areas. It includes 14 project areas.

5.6.1 MID COUNTY 10-YEAR IMPROVEMENTS

The modeling analysis showed that the existing transmission system with the improvements
included in the 5-year plan adequately meets the County’s needs to convey the 10-year flows
for Mid County.

To implement the additional project areas included in the 10-Year Improvement Plan for Mid
County, the system requires the following:

« Project area M59 requires the following additional or upgraded transmission facilities:
« A pump station at or near the intersection of Timothy Avenue and Tinker Street.
« 1,500 LF of 6-inch force main proceeding north along Tinker Street.
« Upsizing 1,900 LF of 4-inch force main to 8-inch force main starting at Barbara Avenue
proceeding north along Tinker Street, continuing west along Cochran Boulevard, turning
north on Education Way, and ending at Murdock Circle.

« Project areas M78 and M79 require the following additional transmission facilities:

« A pump station at or near the intersection of Nina Street and Rutherford Avenue.

« 5,800 LF of 8-inch force main along Rutherford Avenue heading west, turning south on
Song Street, continuing west along Astoria Avenue until Doria Street, continuing south
along Doria Street until Navajo Lane, heading southeast along Navajo Lane, turning
southwest on Midway Boulevard, and ending at US 41.

« 1,400 LF of 12-inch force main from US 41 to Ellicott pump station.

« Project areas M83 and M84 require the following additional transmission facilities:
« A pump station at or near Bassett Avenue between Zinnea Street and Dewhurst Street.
« 2,800 LF of 6-inch force main proceeding north along Dewhurst to Peachland
Boulevard.

« Project areas M86 and M87 require the following additional transmission facilities:

« A pump station at or near the intersection of Strasburg Drive and Bounds Street.

« 3,400 LF of 8-inch force main along Strasburg Drive and Birchcrest Boulevard to
Midway Boulevard.

« Project areas M91 and M92 require the following additional transmission facilities:
« A pump station at or near the intersection of Quesar Boulevard and Richter Street.
« 3,400 LF of 8-inch force main on Quasar Boulevard, Talbot Street, Hallstead Avenue,
and Marlene Street to Peachland Boulevard.

« Project area M63 requires the following additional transmission facilities:
« A pump station at or near the intersection of Midway Boulevard and Edgewater Drive.

Figure 5-5 presents an overview of the 10-year Mid County transmission improvements and
project areas.
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Figure 5-5  Mid County 10-Year Improvement Plan
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5.6.2 SOUTH COUNTY 10-YEAR IMPROVEMENTS
The 10-Year Improvement Plan for the West County system includes the following:
« Project area S10a requires the following additional transmission facilities:
« A pump station near the intersection of Orchid Drive and Grapefruit Lane.
« 31,000 LF of 12-inch force main starting from Orchid Drive and Grapefruit Lane to an
existing 12-inch force main on Burnt Store Road.

Figure 5-6 presents an overview of the 10-year South County transmission improvements and
project areas.

Figure 5-6  South County 10-Year Improvement Plan
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5.6.3 WEST COUNTY 10-YEAR IMPROVEMENTS

The modeling analysis showed that the existing transmission system with the improvements
included in the 5-year plan adequately meets the County’s needs to convey the 10-year flows
for West County. The 10-Year Improvement Plan for the West County system includes the
following:

@ Chapter 5

« Project area W16a requires the following additional transmission facilities:

« A pump station near or at the intersection of Apple Valley Avenue and Gulfstream
Boulevard.

« 2,300 LF of 10-inch force main starting from the intersection of Apple Valley Avenue
and Gulfstream Boulevard, heading to north on Gulfstream Blvd, and ending at
intersection of Gulfstream Boulevard and South McCall Road.

« 13,400 LF of 12-inch force main starting from intersection of Sunnybrook Boulevard
and SR776 south continuing along Rotonda Boulevard N to an existing manhole at
Parade Circle and Rotonda Boulevard N.

« Project areas W18a and W18b require the following additional transmission facilities:
« A pump station near or at the intersection of Oceanspray Boulevard and Mamouth
Street.
« 4,300 LF of 10-inch force main starting from intersection of Oceanspray Boulevard
and Mamouth Street, heading west on Oceanspray Boulevard, continuing north on
Spinnaker Boulevard, and ending at Spinnaker Boulevard and South McCall Road.

Figure 5-7 presents an overview of the 10-year West County transmission improvements and
project areas.

Figure 5-7  West County 10-Year Improvement Plan
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5.7 15-YEAR IMPROVEMENT PLAN

The 15-year Improvement Plan includes projects in the Mid County and West County service
areas. It includes 16 project areas.

5.7.1 MID COUNTY 15-YEAR IMPROVEMENTS

The modeling analysis showed that the existing transmission system with the improvements
included in the 10-year plan adequately meets the County’s needs to convey the 15-year flows
for Mid County.

To implement the additional project areas included in the 15-Year Improvement Plan for the
Mid County, the system requires the following:

« Project area M93 requires the following additional transmission facilities:
« A pump station at or near the intersection of Sheehan Boulevard and Truval Terrace.
« 3,300 LF of 8-inch force main starting at the pump station and heading south along
Sheehan Boulevard.

« Project area M100 requires the following additional transmission facilities:
« A pump station at or near the intersection of Sherwood Road and Grey Avenue.
« 2,100 LF of 8-inch force main starting at the pump station and heading south along
Sherwood Road, east along Paragon Avenue, and south along Vessels Road to Elmira
Boulevard.

« Project area M94 requires the following additional transmission facilities:
« A pump station at or near the intersection of Beacon Drive and Frederick Avenue.
« 400 LF of 8-inch force main starting at the pump station and heading north along
Beacon Drive to Peachland Boulevard.

« Project area M113 requires the following additional transmission facilities:
« A pump station at or near the intersection of Sunnybrook Road and Broder Drive.
« 11,500 LF of 8-inch force main along Sunnybrook Drive, Harbor View Road, and I-75
to the 16-inch force main near the old LS 126 Eastport Master.

« Project area M69 does not require additional transmission facilities.

« Project area M97 requires the following additional transmission facilities:
« A pump station at or near the intersection of Mac Dougall Avenue and Willoughby
Street.
o 2,200 LF of 8-inch force main from Mac Dougall Avenue and Willoughby Street to
the intersection of Midway Boulevard and Abalon Street.

« Project area M60 requires the following additional transmission facilities:
« A pump station on Placid Avenue between Santilli Street and Hampton Street.
« 3,800 LF of 8-inch force main from the pump station to the intersection of
Edgewater Drive and Dunbar Street.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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« Project area M51 requires the following additional transmission facilities:

« A pump station at or near the intersection of Rickardway Avenue and Lantern Light
Street.

« 1,400 LF of 24-inch force main from Lantern Light Street to Collingswood Boulevard
along Cochran Boulevard.

« 1,500 LF of 6-inch force main from Rickardway Avenue to Cochran Boulevard
Avenue along Lantern Light Street.

« 3,000 LF of 20-inch force main from Collingswood Boulevard to El Jobean Road
along Toledo Blade Boulevard.

@ Chapter 5

« Project area M52 requires the following additional transmission facilities:

« A pump station at or near the intersection of Billiare Avenue and Collingswood
Boulevard.

« 3,600 LF of 8-inch force main from Billiare Avenue to Cochran Boulevard Avenue
along Collingswood Boulevard.

« Project area M82 requires the following additional transmission facilities:

« A pump station at or near the intersection of Kenilworth Boulevard and Yorkshire
Street.

« 3,800 LF of 4-inch force main from Yorkshire Street to Atwater Street along
Kenilworth Boulevard.

Figure 5-8 on the following page presents an overview of the 15-year Mid County
transmission improvements and project areas.
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Figure 5-8  Mid County 15-Year Improvement Plan
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5.7.2 SOUTH COUNTY 15-YEAR IMPROVEMENTS
Modeling results indicate that the improvements necessary to convey the projected flows
under the 15-year Improvement Plan is same as the 10-year Improvement Plan.

@ Chapter 5

5.7.3 WEST COUNTY 15-YEAR IMPROVEMENTS

Modeling results indicate that the improvements necessary to convey the projected flows
under the 15-year Improvement Plan require upgrades to the existing system as well as
improvements for project areas.

Modeling results for the West County 15-Year Improvement Plan predicted that two pump
stations and one force main would require capacity upgrades:

« Pump capacity upgrades at pump stations 815 and 801.

« 1,800 LF of 18-inch force main capacity upgrades from 801 to the Rotonda WRF.

The 15-Year Improvement Plan for the West County system includes the following:

« Project area W12a requires the following additional transmission facilities:
« A pump station near or at the intersection of Sunnybrook Boulevard and Waterford
Avenue.
« 2,400 LF of 10-inch force main starting from the intersection of Sunnybrook
Boulevard and Waterford Avenue, continuing south, and ending at the intersection of
SR 776 and Sunnybrook Boulevard.

« Project area W17 requires the following additional transmission facilities:
« A pump station near or at the intersection of Burlington Avenue and Gunther Street.
« 1,200 LF of 10-inch force main starting from the intersection of Burlington Avenue
and Gunther Street, heading east on Burlington Avenue, continuing north on
Strawberry Street, and ending at the intersection of Strawberry Street and SR 776.

« Project areas W19a and W19b require the following additional transmission facilities:

« A pump station near or at the intersection of Larkin Street and Oceanspray
Boulevard.

« 1,600 LF of 6-inch force main starting from the intersection of Larkin Street and
Oceanspray Boulevard, heading north on Oceanspray Boulevard, and ending at the
intersection of Oceanspray Boulevard and SR 776.

« 2,300 LF of 8-inch force main heading west on SR 776 from Oceanspray Boulevard
to Sunnybrook Boulevard.

« Project area W20b requires the following additional transmission facilities:
« A pump station at the intersection of Oceanspray Boulevard and Carvel Street.
« 400 LF of 8-inch force main starting from the intersection of Oceanspray Boulevard
and Carvel Street, heading east on Oceanspray Boulevard to Sunnybrook Boulevard.

« Project area W16b does not require additional transmission facilities. See Appendix for
associated improvements.

Figure 5-9 on the following page presents an overview of the 15-year West County
transmission improvements and project areas.
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5.8 BUILDOUT IMPROVEMENT PLAN
5.8.1 MID COUNTY BUILDOUT CRITICAL SYSTEM IMPROVEMENTS

@ Chapter 5

Modeling results indicate that the following Mid County improvements will be necessary to
convey the projected flows for each project area under the Buildout Improvement Plan:

« Two master pump stations — one at the intersection of Cornelius Boulevard and El
Jobean Road and one at the intersection of Collingswood Road and Castlerock Lane.

« 9,300 LF of 30-inch gravity main on Cornelius Boulevard.

« 51,500 LF of force main along key corridors including Chamberlain Boulevard, Jacobs
Street, El Jobean Road, Kenilworth Boulevard, Cochran Boulevard, and Lake View
Boulevard.

« 32 pump stations with 88,700 LF of force main serving individual pump stations.

Figure 5-10 on the following page presents an overview of the Mid County Buildout
Improvement Plan and the critical systems required to serve the project areas.

5.8.2 SOUTH COUNTY BUILDOUT CRITICAL SYSTEM
IMPROVEMENTS

Modeling results indicate that the following South County improvements will be necessary
to convey the projected flows for each project area under the Buildout Improvement Plan:

« Constructing nine master pump stations.

« Constructing 27 pump stations.

« Installing and replacing 212,000 LF pipe along key corridors including Washington Loop
Road, Prairie Creek Boulevard, Bronco Road, Bermont Road, Gewant Boulevard, Jones
Loop Road, South Jones Loop Road, Grapefruit Lane, Tamiami Trail, Pasadena Drive,
Path Avenue, Chinquapin Drive, Tribune Boulevard, Notre Dame Boulevard, and Burnt
Store Road.

Figure 5-11 on page 5-21 presents an overview of the South County transmission facilities
and project areas for the Buildout Improvement Plan.

In January 2016 an inter-local agreement was established between Charlotte County and
Lee County extending the CCUD service area into Lee County. Additional details of this
area can be found in the Inter-local Agreement between Charlotte County and Lee County
found in Appendix F.
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Figure 5-10 Mid County Buildout Improvement Plan
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5.8.3 WEST COUNTY BUILDOUT CRITICAL SYSTEM IMPROVEMENTS

Modeling results indicate that the following West County improvements will be necessary
to convey the projected flows for each project area under the Buildout Improvement Plan:

« Five master pump stations located:

In the vicinity of SR 776 and Sunnybrook Boulevard.

In the vicinity of SR 776 and Princeton Street.

In the vicinity of SR 771 and Rotonda Boulevard East.

At the center of Rotonda Circle with other CCUD facilities.

« Atthe Rotonda WRF.

e 24 pump stations to serve project areas.

« 118,000 LF of force main along SR 776, SR 771, Gillot Boulevard, Elvington Road,
Cannon Street, David Boulevard, Foresman Boulevard, Norlander Drive, Sea Mist Drive,
Princeton Street, Hineline Avenue, and Kenilworth Boulevard.

« 9,400 LF of gravity main along Cornelius Boulevard.

Figure 5-12 on the following page presents an overview of the West County transmission
facilities and project areas for the Buildout Improvement Plan.
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Figure 5-12 West County Buildout Improvement Plan
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6. WATER RECLAMATION FACILITIES

OVERVIEW

The complexity and importance of WRFs are often overlooked; therefore, a brief
discussion of their purpose, monitoring requirements, and planning protocols has
been included in this chapter.

This chapter also provides an overview of the current WRF processes and
operations, reviews the historical flows and treated water (reclaimed water) quality
characteristics, lists ongoing improvements, and presents flow projections under
low, medium, and high growth conditions.

In addition, the engineer’s opinions of probable construction costs (EOPCC) have
been prepared for the recommended future improvements for each WRF.

6.1 WRF TREATMENT, MONITORING, AND PLANNING OVERVIEW

WRFs are designed to treat the wastewater collected throughout the community and return
the treated water to the environment. The treatment methods implemented at WRFs include

a number of physical and biological processes designed to provide optimal conditions for
nutrient removal. The level and method of treatment depends on local conditions, disposal
methods, and regulations set forth to protect the health and safety of the public and our
natural resources. The FDEP is the state agency that issues WRF permits and requires utilities
to record and submit DMRs of flows and water quality characteristics to maintain compliance
with the regulations.

The CCUD owns and operates four WRFs throughout Charlotte County. The East Port WRF
serves Mid County, West Port and Rotonda WRFs serve West County, and the Burnt Store WRF
serves South County. Each WRF is unique in its design and treatment approach; as such, each
facility needs to be evaluated independently. The WRFs are designed and permitted to treat

a specific volume of wastewater expressed on an AADF basis. In addition, each WRF has to
meet effluent water quality requirements for constituents such as nitrogen, total suspended
solids (TSS), carbonaceous biological oxygen demand (CBOD), and fecal coliform before
safely discharging the water to Charlotte Harbor or using the water for irrigation.

As local population grows and infrastructure ages, the flows to the WRFs increase and
eventually require the WRFs to be expanded. The timing for expansions and infrastructure
improvements can be estimated using historical patterns and flow projections. As part of the
master planning effort, population-based flow projections were developed to identify future
improvements for each WRF and delineate the project areas identified in the 5-year, 10-year,
15-year, and buildout improvement plans.
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The SWFWMD developed spatially located population projections by combining the Bureau
of Economic and Business Research (BEBR) growth data with Property Appraiser GIS parcel
data. Jones Edmunds combined SWFWMD's data with census data, DMR data, County
planning data, and commercial water use data to determine the 5-year, 10-year, 15-year, and
buildout projections for each WRF. The flow projections were modeled under medium growth
conditions, and low and high growth factors were used to determine the early and late start
dates for each WRF improvement.

@ Chapter 6

The timing of WRF expansions presented in this Chapter are based on flow projections and
FDEP Rule 62-600.405, Planning for Wastewater Facilities Expansion. This rule specifies when
an owner of a WRF is required to prepare and implement a capacity analysis report (CAR)

or an update to one, preliminary design, final design, and an FDEP permit application for
construction of the expansion based on the historical flows recorded in DMRs.

Initiation of construction of an expansion depends on the complexity of the expansion, growth
rate of the WRF service area, the availability of funding, and other operational factors. For this

reason, CCUD staff and outside consultants routinely conduct facility assessments to identify
improvements to optimize the operation and aesthetics of the WRFs.

The most recent assessments were completed in February 2016 and identified the physical
conditions, capacity, performance, and reliability for each WRF. For planning purposes
presented in this SMP, it was assumed that construction is initiated 3 years prior to exceeding
the permitted plant capacity.

The criteria established in Rule 62-600.405 include:

« A CAR shall be submitted to the FDEP If the latest CAR concludes that the
when the three-month average daily flow permitted capacity will be equaled or
(TMADF) of the most recent three exceeded:
consecutive months exceeds 50% of the
permitted capacity of the WRF or In the next 5 years: Planning and
reclaimed water and disposal systems. preliminary design of a WRF

expansion needs to be prepared.
If the permitted capacity will not be

equaled or exceeded in at least 10 years, In the next 4 years: Final design
then a CAR shall be submitted every 5 documents (drawings and
years. specifications) need to be prepared.

If the permitted capacity will be equaled In the next 3 years: An FDEP permit
or exceeded in 10 years, then a CAR shall application for expansion needs to be
be submitted annually. prepared.

Charlotte County Sewer Master Plan




6.2 EAST PORT WATER RECLAMATION FACILITY = MID COUNTY
6.2.1 OVERVIEW OF EAST PORT WRF

The East Port WRF is located at 3100 Loveland Boulevard, Port Charlotte. The WRF began
operations in 1996 under FDEP Permit No. FL0O040291 and has a current permit operating
capacity of 6.0-MGD on an AADF basis. The East Port WRF uses an activated sludge

process to treat domestic wastewater collected from the Mid County service area. Figure

6-1 shows the East Port WRF process flow diagram. This location also houses the National
Environmental Laboratory Accreditation Program (NELAP)-certified East Port Laboratory. The
WREF site includes 51 acres of conservation easement, with the remaining area consisting
primarily of woodlands. Emergency power is provided by a diesel emergency generator in an
on-site building with an automatic transfer switch to maintain operation of critical facilities.

The following describes the East Port WRF process in more detail:

A) Headworks: Raw wastewater enters the WRF headworks structure where screening and
grit removal take place. After screening, wastewater flows into one of the two vortex-type grit
removal units for grit separation. Compacted screening and separated grit are dewatered and
discharged to dumpsters for disposal. Internal plant flows from the on-site pump station are
introduced and include biosolids dewatering system filtrate, tank and unit process drains, sep-
tage hauling, pump station flows, and supernatant from the aerobic digesters.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Chapter 6

East Port Water Reclamation Facility Process Flowchart (A-H)

Figure 6-1
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B) Biological Treatment Using Modified Ludzack Ettinger (MLE) Process: Wastewater from the
headworks splits between two treatment trains. Each train includes an anoxic basin and oxi-
dation ditch (aeration basin) for organics and nutrient removal. Mixers keep solids suspended
and homogenous in the anoxic zones. Mechanical surface agitators keep the oxidation ditch-
es aerated. Internal recycle (IR) pumps send flow from the oxidation ditch (aeration basin) to
the anoxic basins for nitrogen removal.

C) Secondary Treatment: Flow from the biological treatment process splits between two clar-
ifiers. These provide a passive environment for solids separation. The clarifiers are skimmed
to remove floatables and scum before the clarifier effluent flows over a circumferential weir.
Sludge pumps send settled solids from the secondary clarifiers to two locations: the front of
the anoxic basins as return activated sludge (RAS) to replenish the microbial community and
the digesters as waste activated sludge (WAS).

D) Tertiary Treatment - Filtration: Clarified water splits between two multi-media traveling
bridge filters, containing sand and anthracite, to remove remaining suspended solids. A metal
canopy over the filters inhibits algae growth, and a UV filter component provides protection
from sun exposure.

E) Tertiary Treatment - Disinfection: Filtered water splits between two chlorine contact cham-
bers (CCCs) where liquid sodium hypochlorite is dosed for disinfection. CCC No. 1 is designat-
ed for reclaimed water production that meets high-level disinfection requirements. CCC No. 2
is designated for disposal to restricted access sites (e.g., Class | deep injection wells or spray
fields) using unfiltered effluent from the secondary clarifiers that meet basic-level disinfection
requirements. A UV-inhibiting net over the chamber reduces algae growth.

F) Effluent Reclaimed Storage and Disposal Facilities: The WRF has two lined storage ponds.
One pond is used to store reject and the other pond is used to store reclaimed water prior to
distribution to the reclaimed system.

G) Aerobic Digestion: WAS is pumped from the clarifiers to the aerobic digester where
blowers provide aeration to aerobically digest the sludge prior to belt press dewatering.
Dewatered sludge is hauled to the Charlotte County Class | landfill for disposal. The East Port
WREF digester is permitted to accept waste sludge from the West Port, Rotonda, and Burnt
Store WRFs.

H) Septage Receiving Stations: The WRF has two stations: one for conventional septage and
one for fats, oils, and grease (FOG) from private septage tank haulers. The septage receiving
station materials are screened and directly pumped to the WRF headworks. The station con-
taining FOG is screened, collected, and stored in two holding tanks. The FOG is then supplied
to an on-site biogas production company and used for energy production.

The East Port WRF is permitted to distribute reclaimed-quality water to unrestricted-public-ac-
cess reuse sites. During the wet season, excess reclaimed water can be injected into a deep
well injection system, and applied to a slow-rate restricted access land application system.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

6-6 03405-022-01




Table 6-1 summarizes the major uses of reclaimed water for East Port WRF. Water not
meeting reclaimed water standards is pumped to a separate reject pond. From there reject
water can be sent to the slow-rate restricted access reclaimed water spray fields or the
two Class | injection wells. The WRF is classified as a Type |, Category lll, Class B domestic
wastewater treatment facility under FAC 62-699 and is required to meet Class Il Reliability
standards in accordance with FAC 62-600 and FAC 62-610.

@ Chapter 6

Table 6-1 Partial List of Major Reclaimed Water Users Near East Port WRF

Major User {;ﬂ::r?ei} ﬁiﬁggt}y
Kingsway Country Club 100 0.388
Maple Leaf Golf Course 100 0.388
Port Charlotte Country Club 158 0.613
Mary-Lu Mobile Home Park 8 0.031
Suncoast Lakes 35 0.136
Charlotte County Sports Park 115 0.446
Riverwood Acres 1200 1.2

6.2.2 EAST PORT WRF HISTORICAL FLOW AND CHARACTERISTICS
SUMMARY

Table 6-2 summarizes historical flows for the East Port WRF from 2011 to 2016 including the
AADF, the maximum monthly average daily flow (MMADF), and the maximum 3-month average
daily flow (MTMADF). The AADF values ranged from 3.9 to 5.0 MGD from 2011 to 2016. The
MMADF of 11.3 MGD experienced at the East Port WRF occurred in September 2016.

Table 6-2 Historical Influent Flow Summary for East Port WRF
venr AADF MMADF MTMADF gefce:t 5 ?O""“F'y t
apacity eaking Factor
MGD MGD MGD
( ) ( ) ( ) (MTMADF:Permit) (MMADF/AADF)
2011 3.90 8.48 433 72% 22
2012 411 8.67 477 79% 2.1
2013 439 10.67 5.70 95% 2.4
2014 416 672 4 39 73% 16
2015 413 7.34 477 79% 18
2016 5.03 1.3 6.06 100% 23

------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 6-2 presents the monthly average daily flow (MADF), TMADF, and AADF for January
2011 through December 2016. Influent MADFs varied between 3.2 and 7.0 MGD from 2011 to
2016. TMADFs varied between 3.5 MGD and as high as 6.1 MGD in October 2016.

The MTMADF varied from 4.3 to 6.1 MGD from 2011 through 2016 operating at percent
capacities ranging from 72 to 100%. As of 2016, the WRF is operating at approximately 84% of
the permitted capacity on an AADF basis. The increase in flows in 2016 is related to extreme
wet weather conditions as described in this chapter.

Figure 6-2  Historical Wastewater Influent Flows for East Port (2011 - 2016)

The MTMADF varied from 4.3 to 6.1 MGD from 2011 through 2016 operating at percent
capacities ranging from 72 to 100%. As of 2016, the WRF is operating at approximately 84% of
the permitted capacity on an AADF basis. The increase in flows in 2016 is related to extreme
wet weather conditions as described in this chapter.

A Preliminary Engineering Report (PER) was completed in May 2007 to plan for the WRF’s
treatment capacity expansion to meet projected growth and development needs. In June
2010, CCUD updated the WRF PER and developed a plan for implementing improvements to
expand the plant capacity to 9 MGD over several years as Stages 1 through 5 as described in
Section 6.2.3.

The original East Port WRF unit treatment processes and capacities were evaluated using a
BioWin® biological treatment model and a plant hydraulic profile. This evaluation was used to
size new structures and equipment required for expansion. This staged approach allows the
County to build capacity as needed and account for economic fluctuations.

------------------------------------------------------------------------------------------------------------------------------------------------
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Table 6-3 summarizes the historical influent 5-day CBOD and TSS loadings from 2011 to 2016.
Influent wastewater samples are taken 5 days per week for the East Port WRF. The yearly
average CBODs values ranged from 120 to 190 milligrams per liter (mg/L) (2 to 3 tons per day)
from 2011 to 2016 and are within the typical range of average strength municipal wastewater
of 120 to 380 mg/L. The yearly average TSS concentrations were within the typical range vary-
ing between 133 mg/L and 225 mg/L or approximately 3 to 4 tons per day.

@ Chapter 6

Table 6-3 Historical Influent Loadings Summary for East Port WRF
Vear AADF CBOD? CBOD 1552 155
(MGD) (ma/L) (Ibs/day) (ma/L) (Ibs/day)

2011 3.90 190 6,190 205 6,740
2012 411 170 5,880 190 6,440
2013 439 150 5,580 225 8,240
2014 416 155 5,330 190 6,540
2015 411 120 4120 185 6,400
2016 493 125 2,230 135 2,470

Mote: 1. Typical average strength municipal wastewater CBOD range is between 120 — 380 mg/L.
2. Typical average strength municipal wastewater TS5 range is between 120 — 370 mg/L.

Figure 6-3 displays the average monthly influent CBOD and TSS concentrations for the East
Port WRF. Vertical bars are included during December through April to represent winter resi-
dent occupancy. Influent CBOD and TSS average monthly concentrations are relatively stable
with the exception of a spike in TSS concentrations in February 2016, which the County
indicated was due to an operational maintenance event.

Figure 6-3 Historical CBOD and TSS Concentrations for East Port WRF
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The effects of 1&I events can be estimated using Figure 6-4, which displays the total monthly
rainfall at the East Port WRF and MADF from January 2011 to December 2016. Total rainfall
per year varied from 41 inches in 2014 to 85 inches in 2016. MADF experiences significant
increases during wetter months (June through September) for the East Port WRF. In contrast,
the concentrations of CBOD and TSS decrease during the wetter months indicating wastewa-
ter is diluted when rain events increase.

Figure 6-4 also indicates the months (December through April) during which the County’s win
ter residents are contributing to the wastewater flows. Since 2005, the CCUD has implement-
ed a robust sewer lining program to reduce I&I.

Figure 6-4 Historical Rainfall and Influent Wastewater Flows for East Port WRF
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As of 2016, the County had lined 33 manholes and a total of 76,094 LF of sewer pipe. The pipe
lining efforts have reduced peak flows to the WRF and hydraulic capacity requirements for the
East Port WRF.

The East Port WRF is permitted to dispose of its treated effluent using Class | deep injection
wells, restricted access spray fields, and unrestricted public access reclaimed water. The
underground injection well and spray field flows permitted for the East Port WRF are 6.0 MGD
and 2.44 MGD AADF, respectively.

In 2012, the County received a Master Reuse Permit from the FDEP that combines the
reclaimed water service areas from East Port, West Port, and Rotonda WRFs forming the
Charlotte County Master Reuse System. This system allows CCUD to move reclaimed water
within the combined service areas of the three WRFs and provide reclaimed water to the major
users such as golf courses, recreation areas, sports fields, median areas, and large residential
tracts. Figure 6-5 displays the monthly average effluent flows from the East Port WRF from
2011 through 2016.

The monthly effluent peaks correspond with the rainfall events shown in Figure 6-4. Monthly
effluent flows for the injection wells and spray field effluents peaked at 6.3 and 1.12 MGD, re-
spectively. The maximum AADFs for the spray field and reclaimed effluent from 2011 to 2016
were below the permit capacities at approximately 0.54 and 3.44 MGD, respectively.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 6-5 Historical Wastewater Monthly Average Effluent Flows for
East Port WRF (2011 - 2016)

@ Chapter 6

East Port Aerobic Digester
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6.2.3 ONGOING EAST PORT WRF IMPROVEMENTS
6.2.3.1 EAST PORT STAGE 1 AND 2 IMPROVEMENTS

CCUD completed a CAR, O&M Performance Report, and FDEP Permit modification in 2012 and
the design of the East Port Stage 1 and 2 improvements in 2013. The construction of Stages

1 and 2 was completed at the end of 2015, and the new components are now in service. The
Stages 1 and 2 improvements included:

Headworks:

« Replaced the original screen with a new 11.5-MGD mechanical bar screen.
« Installed a duplicate grit removal unit and washer.

« Installed new grit pumps.

« Installed a new septage receiving station.

Biological Treatment:

« Removed grit from the anoxic and aerobic treatment basins.

. Installed new gates for anoxic zone.

« Installed variable frequency drives (VFDs) and D.O. control system for the aerators in the
oxidation ditch.

« Installed new IR pumps.

« Installed new RAS pumps.

« Installed new WAS pumps.

Tertiary Treatment:
« Provided a major overhaul of both sand filters.
« Replaced two 2,500-gallon sodium hypochlorite storage tanks with one 5,000-gallon tank.

Sludge Handling:

« Constructed a new aerobic digester.
Installed new blowers for the new digester.
Installed new truck off-loading pump station.
Installed new dewatering feed pumps.

— E
New Intern3PREEycle Pump Station at Oxidation Ditch
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Electrical:

« Upgraded the plant electrical distribution.

« Installed a new automatic transfer switch.

« Installed new MCC components for the plant.
« Constructed additional MCC facility.

6.2.3.2 EAST PORT STAGE 5 IMPROVEMENTS

CCUD prioritized Stage 5 ahead of Stages 3 and 4 to enhance reclaimed water storage
and transmission capacity. Stage 5 design was completed in 2016, the County awarded a
construction contract in spring 2017 with construction completion by the end of 2018. The
Stage 5 improvements include:

« Convert the 95- million gallon (MG) reject storage pond to a reclaimed water storage pond.

« Construct a new 9 MGD high-service pump station to distribute reclaimed water from the
95-MG pond.

« Add stand-by emergency generator.

« Modify the yard piping to accommodate the new pump station and pond connections.

6.2.3.3 EAST PORT STAGE 3 AND 4 IMPROVEMENTS

Stages 3 and 4 improvements were designed in 2014 and include bid-ready specifications and
drawings. When these final two stages are complete, the East Port WRF will have a treatment
capacity of 9.0 MGD AADF. Figure 6-6 is the East Port WRF process flow diagram with Stages
3 and 4 upgrades.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 6-6  East Port WRF Process Flow Diagram at 9.0 MGD AADF
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1) Headworks: Add an influent flow-splitter box to equalize flow distribution between existing
Oxidation Ditch Nos. 1 and 2 and proposed Oxidation Ditch No. 3.

2) Biological Treatment: Add Oxidation Ditch No. 3 using the MLE process for biological treat-
ment and construct it adjacent to the existing ditches. The proposed oxidation ditch will have
two treatment zones — a 0.52-MG anoxic basin and a 1.25-MG aeration basin.

« The anoxic basin is designed to reduce the nitrate-N concentrations below 5.0 mg/L
during MMAD influent load conditions using RAS from the clarifiers and IR from the
back end of the aeration basin.

« The aeration basin provides an aerobic environment, created by two mechanical aer-
ators, for biodegradation of organic matter and conversion of ammonia to nitrate via
nitrification.

3) Secondary Treatment: Clarification - Flow Splitter Box: Modify existing clarifier flow-splitter
box to split flow between the Secondary Clarifiers No. 1, No. 2, and the proposed Secondary
Clarifier No. 3.

4) Secondary Treatment: Clarification - Clarifier No. 3: Add Clarifier No. 3 — 100-foot-diameter
— for solids separation after the oxidation ditches. The new clarifier will include RAS/WAS and
scum pumping stations. New scum pumping stations will be added to Clarifiers No. 1 and No.
2 to replace the existing scum pumping stations.

5) Tertiary Treatment: Filtration: Add Filters Nos. 3 and 4 — two new automatic backwashable
(ABW) traveling-bridge filters with a surface of 1,120 square feet each and a combined surface
area of 4,480 square feet. Turbidity analyzers will be installed in the filter effluent channel to
monitor the turbidity of the filter effluent.

6) Tertiary Treatment: Disinfection: Add CCCs Nos. 3 and 4 adjacent to the existing basin to
provide high-level disinfection for all filtered effluent and basic-level disinfection for all un-
filtered bypass effluent. CCCs Nos. 3 and 4 will have similar dimensions, volume, and flow
configuration as the existing CCCs. A new chemical metering pumping station will be installed
to feed liquid sodium hypochlorite to the new CCCs. A continuous total residual chlorine (TRC)
analyzer and recorder will be provided to obtain samples and analyze the combined effluent
from the existing and new CCCs.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Two additional improvements not shown on Figure 6-6 are a new chemical building and
additional transfer pumps. The new chemical building will include a 6,500-gallon HDPE dou-
ble-walled chemical storage tank in a covered containment area sized for the new and exist-
ing tanks. Four additional transfer pumps will be added to the existing Pond Transfer Pump
Station. This pump station will transfer effluent from the CCCs to the existing South Storage
Pond, which is undergoing conversion in Stage 5 to a reclaimed storage pond.

@ Chapter 6

For the Stages 3 and 4 Improvements summarized above, Table 6-4 provides the EOPCC
inflated to 2017 dollars. A more detailed EOPCC was prepared during the final design of the
Stage 3 and 4 Improvements in 2014.

Table 6-4 Stages 3 and 4 Improvements Engineer’s Opinion of Probable Construction Costs

_r Total Cost
Description — East Port Stage 3 and 4 (9 MGD) (2017 Dollars)
Demolition $ 500,000

1,200,000
450,000
2.800,000
200,000
250,000
1,400,000
600,000
750,000
1,630,000

Yard Piping $
1}  Oxidation Ditich Flow Splitter $
Z2)  Oxidation Ditch No. 3 $
3)  Clarifiers No. 1 and No. 2 Rehabilitation $
Modify Existing Clarifier Splitter Box $
4)  Clarifier No. 3 $
RAS/WAS PS No. 2 and WAS P5 No. 1 $
Scum Pump Station No. 1 and 2 $
5) ABW Filters No. 3 and No_4 $
6) CCCs No. 1 and No. 2 Modifications $ 130,000
CCCs No. 3 and No. 4 $ 800,000
Chemical Feed System and Building $ 1,000,000
Emergency Generator $ 900,000
Pond Transfer Pump Station $ 300,000
Electrical $ 2,000,000
Instrumentation and Controls $ 500,000
$ 600,000
$ 16,000,000
$ 800,000
$ 800,000
$ 480,000
$
$

Other - Miscellaneous
Subtotal
Site Work (5%)
Mobilization and Demobilization (5%)
General Conditions (3%)

Overhead and Profit (10%) 1,600,000
Sales Tax 1,000,000
Contingency (20%) $ 3,200,000
Fiscal, Legal, Administrative and Engineering (10%) $ 1,600,000

Total $ 25,500,000
EOPCC (Rounded) $ 26,000,000

------------------------------------------------------------------------------------------------------------------------------------------------
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6.2.4 EAST PORT WRF FLOW PROJECTIONS

Figure 6-7 shows the historical and projected flows in relation to the current 6.0-MGD-AADF
and the proposed 9.0-MGD-AADF expansion. The flows projections for the East Port WRF
include infill growth from existing sewersheds, projected growth due to project area conver-
sions, and growth from the integration of a private wastewater system in the East Port service
area. The flow projections indicate that the current permitted capacity will be exceeded in
2026 under medium growth conditions and in 2023 under high growth conditions.

As mentioned previously, Stage 1 and 2 improvements have been completed, Stage 5 is in the
construction phase and the construction of Stages 3 and 4 is currently scheduled for com-
mencement in 2019, which will increase the WRF’'s AADF capacity to 9.0 MGD. The funds for
completing Stage 3 and 4 have previously been allocated. However, if the projects identified in
this SMP are implemented according to the proposed schedule, the East Port WRF may re-
quire an additional expansion (up to 12 MGD) in the future.

Under medium growth conditions, the permitted capacity of the Stage 3 and 4 rerate is not ex-
ceeded until after 2040. Under high growth conditions, it is estimated that the East Port WRF
flows will reach the future 9 MGD permitted capacity by 2037. Based on FDEP guidelines, the
preliminary and final expansion design plans should be prepared in 2032 and 2033, respective-
ly. The construction start year is estimated to be in 2034 under high growth conditions. High
growth conditions are not expected in this region; therefore, the rerated capacity of 9.0 MGD
AADF should be sufficient for the 15-year CIP plan. The CCUD should continue to monitor
flows and update projections after the 10-year improvement plan is complete to determine the
timing of future buildout improvements.

6.2.5 FUTURE EAST PORT WRF IMPROVEMENTS
6.2.5.1 15-YEAR IMPROVEMENT PLAN

Flow projections for the East Port WRF indicate expansion improvements are required within
the 15-Year CIP period under the current permitted capacity. CCUD has already completed the
FDEP permit, capacity analysis report, and operation and maintenance performance report in
2012 and completed the design of the East Port Stage 3 and 4 Improvements in 2013, which
will allow the plant permitted capacity to be 9 MGD following construction of the improve-
ments. The existing permit is undergoing renewal in 2017 where these data and improvements
will be proposed for incorporation into the permit renewal. The Stage 3 and 4 improvements
were discussed and presented in Section 3.2.3.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 6-7  East Port WRF Historical and Projected AADFs
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Figure 6-8  Proposed Site Plan for East Port WRF Buildout Plan
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Stages 3 & 4
Proposed Buildout

1) Headworks

2) Oxidation Ditch No. 4

3) Aerobic Digester Basin No. 4

4) Clarifier No. 4

5) ABW Filters No. 5 and No. 6

6) CCCs. No. 5 and No. 6

7) High Service Pump Station

8) MCC Building and |&C Upgrades
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The buildout improvement plan for the East Port WRF includes rerating the permitted
capacity from 9.0 MGD AADF to 12 MGD AADF. The service population demographics could
have a significant impact on the future flow projections. The County will continue to monitor
flows and adjust projections accordingly to predict future conditions. The buildout improve-
ments for the East Port WRF under the current conditions include:

@ Chapter 6

1) Headworks: The existing 120 feet diameter aerobic digester tank will be retrofitted to serve
as an equalization tank. Includes headworks, pumps, and mixing improvements.

2) Oxidation Ditch No.4: The existing MLE process for biological treatment will be expanded
by adding oxidation ditch No. 4 adjacent to the existing ditches. The proposed oxidation ditch
will have two treatment zones — a 0.52-MG anoxic basin and a 1.25-MG aeration basin.

3) Aerobic Digester Basin No.4: A fourth aerobic digester would be added to the existing
aerobic digesters to treat WAS, scum, and sludge from other WRFs. The existing belt filter
press will be used for dewatering the digested sludge.

4) Clarifier No.4: A 100 feet diameter clarifier for solids separation after the oxidation ditches.
The new clarifier will include RAS/WAS and scum pumping stations.

5) ABW Filter No. 5 and No. 6: Two new ABW traveling-bridge filters with a surface of 1,120
square feet each and a surface area of 2,240 square feet. Turbidity analyzers will be installed
in the filter effluent channel to monitor the turbidity of the filter effluent.

6) Chlorine Contact Chamber No. 5 and No. 6: CCCs No. 5 and No. 6 will be located adjacent
to the existing basin to provide high-level disinfection for all filtered effluent and basic-

level disinfection for all unfiltered bypass effluent. CCCs No. 5 and No. 6 will have similar
dimensions, volume, and flow configuration as the existing CCCs.

7) High Service Pump Station Upgrades: The existing pump station will be modified to convey
18 MGD reclaimed water from the 95-MG south storage pond to the CCUD master reuse
system.

8) MCC Building Upgrades: Upgrade MCC building to house the programmable logic
controllers (PLCs), SCADA, human machine interfaces (HMlIs), electrical components, and
instrumentation.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Table 6-5 East Port WRF Buildout - Engineer’s Opinion of Probable Construction Costs

Description - East Port WRF Build Out (12 MGD) ( 2;‘1’;3535;“)

1) Headworks Improvements, Equalization Tank, Pumps, Mixing S 8,000,000
2) Oxidation Ditch No. 4 S 2,800,000
3) Aerobic Digester Basin No. 4 S 1,000,000
4) Clarifier No. 4 S 1,400,000
5) ABW Filters No. 5 and No. 6 S 1,630,000
6) CCCs No.5 and No. 6 S 800,000
7) High Service (Reclaimed) Pump Station Additions for 18 MGD S 6,000,000
8) MCC Building, Electrical, and Instrumentation Upgrades S 4,000,000
Subtotal § 25,600,000
Site Work (5%) S 1,280,000
Yard Piping (8%) $ 2,050,000
Mobilization and Demobilization (5%) S 1,280,000
General Conditions (3%) S 770,000
Overhead and Profit (10%) S 2,560,000
Sales Tax S 1,540,000
Contingency (30%) S 7,700,000
Fiscal, Legal, Administrative and Engineering (12%) S 5,100,000
Total § 47,900,000

EOPCC (Rounded) §$ 48,000,000

------------------------------------------------------------------------------------------------------------------------------------------------
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6.3 WEST PORT WATER RECLAMATION FACILITY
6.3.1 OVERVIEW OF WEST PORT WRF

The West Port WRF is in the Gulf Cover area of West Charlotte County at 15005 Cattle Dock
Point Road, Port Charlotte. This WRF was purchased by Charlotte County in 1996 and operates
under FDEP Permit No. FLA014048. It has a current permitted capacity of 1.20 MGD AADF.
West Port WRF uses an activated sludge process to treat domestic wastewater collected from
part of the West County service area.

The West Port WRF is permitted to distribute reclaimed-quality water to unrestricted-public-ac-
cess reuse sites and inject into a deep well injection system. The former 0.162-MGD slow-rate
restricted-access spray field permitted discharge was removed in the October 2015 permit
renewal. Two diesel-powered emergency generators with automatic transfer switches provide
standby power to the WRF. Figure 6-9 shows the West Port WRF process flow diagram.

A) Screening: Raw wastewater from the West County service area collection/transmission
system is screened to remove large inorganic material by four rotary influent screens. A
manual bar screen is also available for bypass purposes. Screenings are collected in a
dumpster and hauled to the landfill for disposal. Internal plant flows from the on-site pump
station are introduced at the bar screens.

B) Biological Treatment for Organics Removal: Screened wastewater is split equally into four
aeration basins where aeration and microorganisms are used to treat biodegradable material.
Blowers aerate the wastewater through fine-bubble diffusers in each aeration basin.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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C) Secondary Treatment: Flow from the biological treatment process is split between four
secondary clarifiers for solids separation. The clarifiers are skimmed to remove floatables and
scum before the effluent flows over a circumferential weir. Telescoping valves adjust sludge
withdrawal from the bottom of each clarifier and convey it to the sludge return chamber. The
sludge exits the return chamber where it is conveyed to the front of the aeration basins as
RAS to replenish the microbial community or to the sludge holding/aerobic digestion tanks as
WAS.

@ Chapter 6

D) Tertiary Treatment - Filtration: Clarified water enters three automatic cleaning, disc-type
cloth media filters for tertiary filtration to remove the remaining solids. The filters are housed
in individual steel tanks.

E) Tertiary Treatment — Disinfection: The filtered water enters the CCCs where liquid Sodium
hypochlorite is dosed for disinfection. Only one chamber is currently in use.

F) Effluent Reclaimed and Disposal Facilities: Reclaimed-quality water is pumped to two lined
storage ponds for storage and distribution to the reclaimed system.

G) Aerobic Digestion: WAS is pumped from the clarifiers to the sludge holding/aerobic
digestion tanks where blowers provide aeration through coarse-bubble diffusers. The sludge is
gravity thickened and decanted before being hauled to the East Port WRF for aerobic digestion
and dewatering.

Table 6-6 shows the current major users of reclaimed water within the West Port WRF. Excess
reclaimed water and water not meeting reclaimed standards are pumped to the Class |
injection wells by three equally sized pumps. The West Port WRF and Rotonda WRF reclaimed
water systems are interconnected, allowing Rotonda WRF to dispose of excess reclaimed
water.

Table 6-6 Partial West Port WRF - Major Users of Reclaimed Water

= Caregy
Coral Creek Golf Course 124 0.308
Long Marsh North and South Golf Club 120 0.460
The Palms Golf Course 120 0423
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6.3.2 WEST PORT WRF HISTORICAL FLOW AND CHARACTERISTICS
SUMMARY

Table 6-7 summarizes the historical flows from 2011 to 2016 for the West Port WRF. The West
Port WRF operated at a capacity between 46 and 64 percent of the MTMADF and 43 to 56%
of the AADF with the MMADF peaking factors varying from 1.5 to 2.9. The MMADF from 2011
through 2016 occurred in August 2016 at 1.99 MGD.

Table 6-7  Historical Influent Flow Summary for West Port WRF

Year AADF MMADF MTMADF gaQ;;Zi;; Peaﬂﬁgtrl]:l;ctor
(MGD) (MGD) (MGD) (MTMADF/Permit) (MMADF/AADF)

2011 0.52 0.78 0.59 49% 15

2012 0.51 0.91 0.55 46% 18

2013 0.57 1.29 0.64 53% 28

2014 0.64 1.00 0.71 59% 16

2015 0.60 1.07 0.71 59% 1.8

2016 0.68 1.99 077 64% 29

Figure 6-10 presents the MADF, TMADF, and AADF reported to FDEP for the West Port WRF.
MADFs vary from 0.38 MGD in June 2011 to 0.84 MGD in February 2016. TMADFs vary from
0.44 t0 0.77 MGD. The AADFs were approximately 50% of the WRF Permit Capacity with AADF
values ranging from 0.51 MGD to 0.68 MGD.

Figure 6-10 Historical Wastewater Influent Flows for West Port WRF (2011 - 2016)
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Table 6-8 summarizes the historical influent flow characteristics and loadings from 2011
through 2016 for the West Port WRF. Weekly influent water samples are taken for the West
Port WRF. The yearly average CBOD values varied from 80 to 160 mg/L (360 to 660 pounds
per day [Ib/day]) between 2011 and 2016. The concentrations decreased lower than the
typical municipal wastewater range of 120 to 380 mg/L between 2013 and 2016. The yearly
average TSS concentrations varied between 70 and 290 mg/L from 2011 to 2016, equating to
approximately 300 to 1,500 pounds per day.

@ Chapter 6

Table 6-8 Historical Influent Flow Characteristics Summary for West Port WRF

Vear AADF CBOD? CBOD 1552 TSS
(MGD) {mg/L) (Ibs/day) {mg/L) {Ibs/day)

2011 052 120 520 150 640
2012 0.51 160 660 210 900
2013 0.57 80 360 70 310
2014 0.64 90 480 100 520
2015 0.60 110 930 290 1,460

2016 0.68 115 640 240 1,360

Mote: 1. Typical municipal wastewater CBOD range is between 120 — 380 mg/L.
2. Typical municipal wastewater T3S range is between 120 — 370 mg/L.

Figure 6-11 displays the average monthly influent CBOD and TSS concentrations for the West
Port WRF and the typical months that winter residents are contributing to loads. The CBOD
and TSS concentrations fluctuate due to load variations from seasonal population and the
West Port WRF collection system characteristics.

Figure 6-11 Historical CBOD and TSS Concentrations for West Port WRF
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Figure 6-12 displays the total monthly rainfall and MADF from January 2011 to December
2016 for the West Port WRF. The total rainfall per year varied from 52 inches in 2012 to 74
inches in 2016. The increases in MADF appear to be correlated with the increased population
of the area during December through April. Additional flow peaks occur during the summer
months of 2011 through 2014, which is likely due to I&l.

Figure 6-12 Historical Rainfall and Influent Wastewater Flows for West Port WRF

The West Port WRF has historically been permitted to dispose of its treated effluent using

a deep injection well, spray fields, and reclaimed water use. The deep injection well was
permitted for an instantaneous maximum of 4.75 MGD. The spray field and reclaimed effluent
flows had permitted capacities of 0.162 and 1.244 MGD AADF, respectively. In February 2014,
the County revised the West Port WRF permit to dispose of 4.75 MGD AADF into underground
injection, 0.162 MGD AADF to spray fields and use the Charlotte County Master Reuse System.
In April 2016, the County removed the spray field disposal option from its permit as it was not
using this disposal method. The monthly average effluent flows from the West Port WRF from
2011 through 2016 are displayed in Figure 6-13.

Monthly effluent flows for the deep injection well and reclaimed effluents peaked at 0.88 and
0.87 MGD, respectively. The effluent disposal methods are relatively equal with 55 percent of
effluent flows disposed of via deep well injection and 45 percent used for reclaimed water.
The monthly effluent flows alternate throughout the year, with more reclaimed water use
occurring during December through April when winter residents are present. The maximum
AADF for the reclaimed effluent from 2011 to 2016 was approximately 0.42 MGD.

------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 6-13 Historical Wastewater Effluent Flows for West Port WRF (2011 - 2016)

@ Chapter 6

6.3.3 ONGOING WEST PORT WRF IMPROVEMENTS

A number of O&M projects have been identified for the West Port WRF. The recently completed
and scheduled improvements include:

Completed:

Replaced the corroded support beam above the influent splitter box and coarse bar screen.
Adjusted aeration blowers to allow simultaneous operation.

Repaired and repainted two clarifiers with rust and structural problems.

Painted the cloth filter platforms.

Provided new cloth media for two of the filters.

Started using the sludge-to-tanker pumps to transfer sludge between holding tanks.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Scheduled for 2017 and 2018:

« Determine the source of flow spikes and TSS/CBOD variation to the WRF.
Repair and paint the other two clarifiers with rust and structural problems.
Provide new cloth media for the remaining filter.

Install the new chlorine chemical feed pumps.

« Prepare the second pair of CCCs for service during periods of high flow.

Operational staff currently monitor pH levels for operational control. When the pH moves out
of the normal range, staff has limited options for correcting the situation. The WRF has no
equalization tank or grit removal, causing inconsistent treatment during varying inflows and
an accumulation of sand in the aeration basins. Issues being experienced with rotary screens,
and clarifiers are acting as a weak link in the treatment operation. The size of the digesters
limits the capacity of the WRF and its ability to process nutrients. The following improvements
could be implemented to increase operational efficiency:

« Provide an equalization tank to handle the varying influent.
« Update the clarifiers from those built in 2004.
« Upgrade the digester to handle future flows and loads.

6.3.4 WEST PORT WRF FLOW PROJECTIONS

Figure 6-14 shows the historical and projected AADFs for the West Port WRF. The flow
projections for the West Port WRF include infill growth from existing sewersheds. The flow
projections indicate that the permitted capacity will not be exceeded until after 2040 under
medium growth conditions. The FDEP guidelines indicate that planning and preliminary design
should be prepared in 2036, the final design should be prepared in 2037, and the construction
should begin by 2038.

At the time of planning for the expansion of the West Port WRF in 2036, the Rotonda WRF will
have exceeded its useful life and improvements to Rotonda WRF will be an inefficient use of
funds. This SMP includes a conversion of the Rotonda WRF to a master pump station to send
wastewater flows from the Rotonda WRF service area to the West Port WRF. Therefore, the
West Port WRF expansion will be sized to accommodate these flows in 2040.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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West Port Storage Pond

Figure 6-14 West Port WRF Historical and Projected AADFs

The low growth scenario assumes flows from project areas are routed to the Rotonda WRF
and infill growth from the existing West Port WRF sewershed is negligible. Under high growth
conditions, it is estimated that the West Port WRF flows will reach the permitted capacity by
2033.

The preliminary and final expansion design plans would be prepared in 2028 and 2029,
respectively. The construction start year is estimated to be in 2030 under high growth
conditions. However, high growth conditions in this region are not expected; therefore, the
timing of future improvements were based upon medium growth conditions.
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6.3.5 FUTURE WEST PORT WRF IMPROVEMENTS

6.3.5.1 15-YEAR IMPROVEMENT PLAN

Under medium growth conditions, no expansion improvements are required at the West Port
WREF in the 15-Year CIP period.

6.3.5.2 BUILDOUT IMPROVEMENTS PLAN

The buildout improvement plan for the West Port WRF contains two phases to accommodate
flows from the West Port and Rotonda WRFs. Phase 1 will expand the West Port WRF to

5.0 MGD AADF, and Phase 2 will expand the WRF to 10 MGD AADF. The proposed buildout
improvement plan for the new WRF has been shown in Figure 6-15. Phase 1 includes the
following major components as well as all required weirs, gates, piping and valves, paving,
drainage, site grading, stormwater storage, concrete slabs on grade for equipment, electrical,
instrumentation, controls, and appurtenances:

Phase 1 Improvements

1) Headworks

« Two in-channel mechanical fine screens with screening dewatering and disposal.
« Onein-channel manual bar screen.

« One vortex grit removal unit with grit cleaning/dewatering and disposal.

« Flow splitter box.

The headworks will be an elevated cast-in-place concrete structure. The headworks structure
will be sized to accommodate the Phase 2 expansion with space for additional screening and
grit removal.
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2) Biological Treatment Units

At this level of planning, it is assumed that the biological treatment will be a MLE process
similar to the East Port WRF to provide nitrogen removal. Final determination on the type of
biological treatment process will be made during the planning phase of this expansion:

« Two concrete anoxic basins with mixers.

« Two concrete carrousel oxidation ditches with mechanical aerators.

@ Chapter 6

3) Secondary Treatment: Clarification (solids separation)

« Concrete flow splitter box.

. Two concrete circular clarifier tanks with energy dissipation inlet, effluent weirs and
launder, bottom rake arms and scrapers and sludge collection, and scum skimmer arm and
disposal.

« Sludge pump station at each clarifier with two RAS pumps and two WAS pumps.

4) Tertiary Treatment: Filtration
« Four disk filtration units (cloth or woven media).

5) Tertiary Treatment: Disinfection

« Concrete flow splitter box.

« Two baffled concrete CCCs.

« Liquid sodium hypochlorite storage and feed system with two dual containment
polyethylene storage tanks and two feed pump skids.

6) Effluent Reclaimed Storage and Disposal Facilities
« Three new vertical turbine pumps.

7) Sludge Handling
« Retrofit the existing aeration tanks to use as aerobic digesters.

« One dewatering and truck loading facility (belt filter press or screw press) with polymer
feed.

8) Auxiliary Power
« One emergency diesel generator with an automatic transfer switch and fuel storage tank.

9) MCC Building
« One MCC building to house the PLCs, SCADA, HMIs, electrical components, and
instrumentation.
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Figure 6-15 Proposed Site Plan for West Port WRF Buildout Plan
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Some of the infrastructure (i.e. concrete structures) in Phase 1 will be designed to
accommodate the Phase 2 expansion such as the headworks, clarifier flow splitter box, and
CCC flow splitter box, and MCC building. Therefore, minimal equipment will need to be added
to this infrastructure to accommodate the Phase 2 expansion.

After Rotonda WRF service area wastewater flow is transferred to the proposed West

Port WRF expansion, the expanded West Port WRF will provide reclaimed water to the
Rotonda service area. Table 6-9 and Table 6-10 provide the EOPCC for Phase 1 and Phase 2,
respectively.

Table 6-9 West Port WRF Phase 1 - Engineer’s Opinion of Probable Construction Cost
Description Total Cost
(2017 Dollars)
1) Headworks $ 2500000
2) Biological Treatment Units $ 5,600,000
3) Secondary Treatment: Clarification $ 3,600,000
4) Tertiary Treatment: Filtration $ 1,600,000
5) Tertiary Treatment: Disinfection $ 1,800,000
6) Reclaimed Water H5PS and Wetwell $ 3,500,000
T) Sludge Handling - Additional Aerobic Digesters and Sludge Thickening $ 2,000,000
8) Auxiliary Power $ 750,000
9) MCC Building, Electrical, and Instrumentation $ 4,000,000
Subtotal $ 25,350,000
Demolition $ 1,000,000
Site Work (5%) $ 1,300,000
Yard Piping (8%) $ 2,000,000
Mobilization and Demobilization {(5%) $ 1,300,000
General Conditions (3%) $ 800,000
Overhead and Profit (10%) $ 2500000
Sales Tax $ 1,500,000
Contingency (30%) $ 7,600,000
Fiscal, Legal, Administrative and Engineering (12%) $ 3,000,000

Total $ 46,350,000
EOPC (Rounded) $ 47,000,000

Deep Well Injection System atWestport WRF
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Table 6-10 West Port WRF Phase 2 - Engineer’s Opinion of Probable Construction Cost

Total Cost

Description - West Port Phase |l, Expansion (10 MGD) (2017 Dollars)
1) Headworks 5 1,000,000
2) Biological Treatment Units 3 5,600,000
3) Secondary Treatment: Clarification $ 3,600,000
4) Tertiary Treatment: Filtration 3 1,600,000
5) Tertiary Treatment: Disinfection 3 1,800,000
B) Effluent Reclaimed Storage and Disposal Facilities 3 700,000
7) Sludge Handling 5 2,000,000
8) Auxiliary Power $ 750,000
9) MCC Building, Electrical, and Instrumentation 3 2 000,000
Subtotal $ 19,100,000

Site Work (5%) $ 1,000,000
Yard Piping (8%) % 1,500,000
Mobilization and Demobilization (5%) $ 960,000
General Conditions (3%) $ 570,000
Overhead and Profit (10%) 5 1,900,000
Sales Tax 3 1,100,000
Contingency (30%) $ 5,700,000
Fiscal, Legal, Administrative and Engineering (12%) $ 2,300,000
Total § 34,100,000

EOPPC (Rounded) $ 35,000,000

Westport Water Reclamation Facility
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6.4 ROTONDA WATER RECLAMATION FACILITY
6.4.1 OVERVIEW OF ROTONDA WRF

The Rotonda WREF is at 3740 Kendall Road, Rotonda West. This facility was purchased by
Charlotte County in 2000 and operates under FDEP Permit No. FLA014098 with a permitted
capacity of 2.0 MGD AADF. The Rotonda WRF is permitted to distribute reclaimed-quality
water to unrestricted-public-access reuse sites and to use the West Port WRF deep well
injection system. Figure 6-16 shows the Rotonda WRF process flow diagram.

N

Rotonda Water Reclamation Fagility Ac:ﬁd @be Treatment Train
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Figure 6-16 Rotonda Water Reclamation Facility
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Rotonda Water Reclamation Facility Headworks Structure

A) Headworks: Raw wastewater from the West County service area enters the Rotonda

WRF headworks for screening and grit removal. Two rotary drum fine screens remove larger
inorganic material, and two grit cyclones remove fine inorganics such as sand. Solids removed
by these two processes are collected and hauled to the landfill for disposal. Flows for the on-
site pump station are introduced here.

B) Equalization: During peak flows, excess wastewater flows over a weir at the headworks and
is diverted to an equalization tank. Pumps at the equalization tank return the wastewater to
the system as influent flows return to average conditions. The equalization tank is equipped
with two forced-air pumps to maintain the biological medium and prevent hypoxic conditions.

C) Biological Treatment for Organics and Nutrient Removal: Wastewater from the pretreatment
structure enters two activated sludge treatment trains that consist of an aeration zone, an
anoxic zone, and a swing zone that can be an aeration or anoxic zone. This configuration
allows the biodegradation of organics and removal of excess nitrogen. Blowers and fine-
bubble diffusers are used to provide sufficient oxygen to the wastewater in the aeration zone.

D) Tertiary Treatment - Filtration: From the biological treatment process, the wastewater
flows to the four membrane bioreactor (MBR) filtration trains. Hollow-tube membranes housed
in individual cassettes provide a high level of filtration and take the place of clarifiers and
gravity filters used at the other treatment plants. The cassettes are periodically submerged in
cleaning tanks where liquid sodium hypochlorite is added. Sludge produced in the treatment
process is pumped to two locations: to the aeration basins as RAS to replenish the microbial
community and to the two sludge holding/aerobic digestion tanks as WAS.
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E) Tertiary Treatment — Disinfection: The filtered water enters the CCC splitter box that
directs the flow into one of two CCCs. Additional liquid sodium hypochlorite is introduced
for reclaimed water disinfection requirements. The sodium hypochlorite is controlled by flow
meters on the MBR effluent piping.

F) Effluent Reclaimed and Disposal Facilities: Reclaimed water enters the on-site ground
storage tank (GST) and a reclaimed water storage pond. An on-site pump station provides
flow to the reclaimed water transmission system that is interconnected with the West Port
WREF to increase reclaimed distribution in West Charlotte County.

G) Aerobic Digestion: WAS pumped to the sludge holding/aerobic digesters is gravity
thickened and hauled to the East Port WRF for aerobic digestion and dewatering. Decanted
supernatant recirculates to the headworks. The sludge holding/aerobic digestion tanks use
surface mechanical agitators for aeration.

The site consists of 24 acres in the southwest portion of the Rotonda Circle. Two diesel-
powered emergency generators in an on-site building have automatic transfer switches for
providing emergency power to the WRF.

Rotonda CCC with UV Shade Cloth
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Table 6-11 shows the current major users of reclaimed water from the Rotonda WRF. During
wet weather, excess reclaimed water can be disposed of in the West Port WRF deep injection
well. If effluent does not meet the unrestricted public-access reclaimed water quality
requirements, the flow can be diverted to an on-site lined reclaimed water storage pond or
recirculated to the WRF headworks if permit requirements are not met.

@ Chapter 6

Table 6-11 Partial Rotonda WRF - Major Users of Reclaimed Water
. Area Capacity
Major User (acres) (MGD)
Palm Golf Course 120 0.423
Cape Haze Country Club and Windward Patio Homes 86 0.333
Preserve at Windward 1.25 0.005

Rotonda Reclaimed Water Storage Pond
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6.4.2 ROTONDA WRF HISTORICAL FLOW AND CHARACTERISTICS
SUMMARY

Table 6-12 summarizes the historical flows for the Rotonda WRF from January 2011 to
December 2016. The WRF is permitted for 2 MGD AADF and operates at approximately
46-percent capacity (AADF basis). The percent capacity on a MTMADF basis varied between
51 and 69% from 2011 to 2016. The maximum MADF occurred in September 2013, reaching
approximately 2.4 MGD. Monthly peaking factors vary between 1.7 and 3.5.

Table 6-12 Historical Influent Flow Summary for Rotonda WRF
vour AADF" MMADF MTMADF geme:t o ':0”“:3" t
apacity eakKing ractor

MGD MGD MGD
( ) ( ) ( ) (MTMADF/Permit)  (MMADF/AADF)

2011 091 162 1.05 53% 18

2012 085 165 1.01 51% 19

2013 092 239 119 59% 26

2014 085 148 1.02 51% 17

2015 0.89 1.84 1.12 56% 21

2016 1.09 3.77 1.38 69% 3.5

Figure 6-17 presents the MADF, TMADF, and AADF for the Rotonda WRF from January 2011
to December 2016. The maximum TMADF observed from 2011 to 2016 was approximately
1.4 MGD. Figure 6-17 depicts relatively stable AADFs from 2011 to 2016, indicating limited
increases in flows within the service area.

Figure 6-17 Historical Wastewater Influent Flows for Rotonda WRF (2011 - 2016)

------------------------------------------------------------------------------------------------------------------------------------------------
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Table 6-13 summarizes the historical influent flow characteristics and loadings from 2011 to
2016 for the Rotonda WRF. Weekly influent water samples are taken for the Rotonda WRF. The
yearly average CBOD values varied from 80 to 130 mg/L between 2011 and 2016. The yearly
average TSS concentrations varied between 100 and 150 mg/L.

@ Chapter 6

Table 6-13 Historical Influent Flow Characteristics Summary for Rotonda WRF
Year AADF CBOD CBOD TSS TSS
(MGD) (mg/L) (Ibs/day) (mg/L) (Ibs/day)
2011 0.91 120 900 130 960
2012 0.85 130 920 130 1,060
2013 0.92 120 880 140 1,080
2014 0.85 100 690 100 690
2015 0.89 80 570 110 820
2016 1.09 100 880 120 1,110

Note: Typical municipal wastewater CBOD range is between 120 — 380 mgl/L.
Typical municipal wastewater TSS range is between 120 - 370 mg/L.

Figure 6-18 displays the average monthly influent CBOD and TSS concentrations for Rotonda
WRF. CBOD and TSS concentrations generally correspond with occupancy of seasonal winter
residents with the exception of an event that occurred in August 2011, which caused in
increase in CBOD and TSS concentrations.

Figure 6-18 Historical Influent CBOD and TSS Concentrations for Rotonda WRF

------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 6-19 depicts the historical rainfall and MADFs from January 2011 to December 2016.
The total yearly rainfall experienced at the Rotonda WRF varied between 43 and 57 inches
from 2011 to 2016. December and January are typically the driest months, and June through
September are often the wettest months. Total monthly rainfall and MADFs peaked in August
2016 and September 2016, respectively.

Figure 6-19 Historical Rainfall and Influent Wastewater Flows for Rotonda WRF

The Rotonda WRF is permitted to dispose of its treated effluent using the County’s Master
Reuse System or by conveying the effluent to the West Port WRF and using its deep injection
well. The flow rate is limited by West Port WRF's permit capacity and the infrastructure con-
necting the WRFs. Rotonda WRF operators must coordinate with the West Port WRF operators
frequently to dispose of effluent flows.

Rotonda Reclaimed Water Storage Pond
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Figure 6-20 on the following page displays the monthly average effluent flows from the Roton-
da WRF from 2011 through 2016. Effluent flows from Rotonda WRF to West Port WRF have
historically been conveyed between the two WRFs but were not recorded before 2013. Aver-
age monthly reclaimed use varies between 0.6 and 1.7 MGD. Deep injection well flows peaked
in February 2016 at 1 MGD.

Figure 6-20 Historical Wastewater Effluent Flows for Rotonda WRF (2011-2016)

Reclaimed (calculated from FLW-03 & FLW-16) DIW at West Port WRF (FLW-16)
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6.4.3 ONGOING ROTONDA WRF IMPROVEMENTS

Several O&M projects have recently been completed at the Rotonda WRF. These include:

« Performed touch-up painting of the facilities.

« Monitored general headworks and addressed maintenance concerns.

. Added a wash-water spray to the screening compactors to improve their operation and
lengthen the life of the lower bearing units.

« Modified the compactors to improve their effectiveness.

« Upsized the transmission mains exiting the WRF.

« Upgraded the Wonderware software.

The Rotonda WRF experiences high 1&I levels that impact plant operations during the rainy
season because of limited disposal capacity. Addressing the &I and increasing disposal
should be a high priority. The current rotary drum screens remove particles well but require
frequent adjustments to maintain operations. The equalization tank acts effectively as the grit
chamber, and grit is hosed into the grit pumps every couple of years for removal.

The blowers in the activated sludge treatment trains are oversized; operators often operate at
the minimum allowable level to achieve a low sludge yield rather than dealing with the foam
and mess created at high flows. The WRF is hydraulically limited at the MBR process. Re-
claimed water storage and disposal are limited during high flows caused by tropical storms
and hurricanes. Increasing storage capacity would provide the WRF with flexibility during
storms but potential buildout is limited due to the wetland area near the facility.

The following improvements could be implemented to increase operational efficiency:

« Update the aeration basin blowers to an accurate, lower size.

« Upgrade the reclaimed transmission pipe to the Cape Haze Golf Course.

« Provide additional reclaimed water storage or disposal — increase transmission capacity to
West Port WRF or install an aquifer storage and recovery well in the West County region.

« Install dissolved oxygen (DO) or oxygen reduction potential (ORP) probes to control the
blowers in the aeration basins.

« Replace the rotary fine screens.

« Update or replace the compactors.

6.4.4 ROTONDA WRF FLOW PROJECTIONS

Figure 6-21 shows the historical and projected flows for the Rotonda WRF. The flows projec-
tions for the Rotonda WRF include infill growth from existing sewersheds, projected growth
due to project area conversions, and growth from the integration of several private wastewater
systems in the Rotonda service area. The flow projections indicate that the permitted capacity
will not be exceeded until after 2040 under medium growth conditions.

Based on FDEP rules, planning the expansion for the Rotonda WRF should begin around 2040.
It is expected that by this time, expansion of the Rotonda WRF would be limited due to costly
equipment improvements and limited land in the area. Therefore, the Rotonda WRF should be
converted to a master pump station and the wastewater flows from the Rotonda WRF service
area be sent to the West Port WRF.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

6-46

03405-022-01



Figure 6-21 Rotonda WRF Historical and Projected AADFs

@ Chapter 6

High and low growth conditions are also depicted on Figure 6-21. Low growth conditions indi-
cate flows plateau at approximately 1.7 MGD. High growth conditions indicate the permitted
capacity could be exceeded in 2033. Based on FDEP rules and high growth conditions, plan-
ning an expansion of the Rotonda WRF would need to begin in 2028 with construction starting
in 2030. Alternatively, if the County continues to address the significant & within the Rotonda
service area, the projected flows of the Rotonda WRF would decrease and prolong the need
for expansion.

6.4.5 FUTURE ROTONDA WRF IMPROVEMENTS
6.4.5.1 15-YEAR IMPROVEMENT PLAN

Under medium growth conditions, no expansion improvements are required at the West Port
WRF in the 15-Year CIP period.

6.4.5.2 BUILDOUT IMPROVEMENTS

As previously mentioned, the Rotonda WRF major equipment will have reached or exceeded its
useful life by 2040 and rehabilitation or replacement of the equipment will not be cost effec-
tive. Therefore, the Rotonda WRF will be converted to a 5.0 MGD master pump station and the
wastewater flows from its service area will be sent to the proposed West Port WRF for treat-
ment as detailed in Section 6.3.4 and 6.3.5.
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The master pump station will be operated based on the downstream pressure. Submersible
pumps with variable frequency drives will convey flow to the proposed West Port WRF using a
new force main. The Rotonda buildout improvements include the following major
components:

1) Wet Well
« One concrete wet well.

2) Submersible Pumps
« Four non-clog submersible pumps with VFDs.

3) Associated Piping, Isolation Valves, and Check Valves
« Miscellaneous piping and valves required for converting the existing WRF to a master
pump station.

4) Electromagnetic Flow Meter
« One electromagnetic flow meter to monitor flows conveyed to the proposed West Port
WRF.

5) Force Main
« 45,000 LF of 20-inch force main connecting the proposed Rotonda master pump station
to the proposed West Port WRF.

6) Master Pump Stations
« Modeling analysis indicates three master pump stations would be necessary to convey
flow from the Rotonda service area to the proposed West Port WRF. The pump stations
should be located at the Rotonda WRF, Rotonda Circle where other CCUD facilities are
located, and near the intersection of SR 771 and Rotonda Boulevard East as specified in
Chapter 5.

7) Auxiliary Power
. Emergency diesel generator with an automatic transfer switch and fuel storage tank.

8) MCC Buildings
« One MCC building to house the VFDs and other electrical, instrumentation, and controls
for integration into the CCUD SCADA system.

Figure 6-22 on the following page displays the proposed modifications for the Rotonda WRF.
The Rotonda WRF existing GST, storage pond, and reclaimed water pump station will be con-
verted to a booster station to maintain pressures in the reclaimed water system. The existing
administration building will be used for the proposed master pump station and reclaimed
water booster station.
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Figure 6-22 Proposed Site Plan for the Rotonda WRF Buildout Improvements
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Table 6-14 provides the EOPCC for the Rotonda WRF buildout improvement.

Table 6-14 Rotonda WRF Buildout - Engineer’s Opinion of Probable Construction Cost
Description - Build Out Convert Rotonda WRF to a Master Pump Station Total Cost
(5 MGD) (2017

Dollars)
1) Wet Well $ 310,000
2) Submersible Non-Clog Pumps, Piping, Valves and Crane $ 500,000
3) Odor Control Biofilter $ 250,000
4) Electromagnetic Flow Meter $ 25000
5) Auxiliary Power - Replace Existing Generator $ 250,000
6) Retrofit Existing MCC Building, Electrical, and Instrumentation $ 500,000
Subtotal Master Pump Station at Rotonda $ 1,800,000

Site Work (5%) $ 90,000
Yard Piping (8%) $ 140,000

Mobilization and Demobilization (5%) $ 90,000

General Conditions (3%) $ 50,000
Overhead and Profit (10%) $ 180,000
Sales Tax $ 110,000
Contingency (30%) $ 170,000
Planning, Design, Permitting, Bidding and Construction (15%) $ 390,000

Master Pump Station Total $ 3,000,000
EOPC (Rounded) $ 3,000,000

Build Out - Force Main from Rotunda Master Pump Station to West Port WRF

1) 20 inch Force Main (45,000 LF), Valves and Restoration %$11,100,000
Force Main Subtotal $11,100,000
Mobilization and Demobilization (5%) $ 560,000
General Conditions (3%) $ 330,000
Overhead and Profit (10%) $1,100,000
Sales Tax $ 700,000
Contingency (30%) $3,300,000
Fiscal, Legal, Administrative and Engineering (12%) $1,300,000

Force Main Total $18,400,000
EOPC (Rounded) $19,000,000
Total Rotonda - Master Pump Station and Force Main to West Port WRF  $22,000,000

------------------------------------------------------------------------------------------------------------------------------------------------
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6.5 BURNT STORE WATER RECLAMATION FACILITY

6.5.1 OVERVIEW OF BURNT STORE WRF

The Burnt Store WRF is at 17430 Burnt Store Road, Punta Gorda, and was purchased by Char-
lotte County in 2003. This WRF operates under FDEP Permit No. FLA014083 with a capacity
of 0.50 MGD AADF. The Burnt Store WRF is permitted to distribute reclaimed-quality water to
unrestricted-public-access reuse sites, inject it into a deep well injection system, and apply it
to a slow-rate restricted-access land application system or percolation pond.

Figure 6-23 on the following page shows the Burnt Store WRF process flow diagram. This loca-
tion also houses the Burnt Store Reverse Osmosis (RO) WTP. Emergency power is provided by
a diesel emergency generator stored outdoors with an automatic transfer switch.

A) Inert Solids Removal and Equalization Tank: Raw wastewater from the South County service
area collection/transmission system enters the WRF manual bar screen and flows into the
equalization tank. Blowers and course-bubble diffusers aerate the wastewater and suspend
solids. Internal plant flows from the on-site pump station are introduced at the equalization
tank.

B) Biological Treatment for Organics and Nutrient Removal: Transfer pumps convey flow from
the equalization tank to the activated sludge treatment process where blowers continue to aer-
ate the flow. The wastewater enters the outer ring of a package-type treatment basin equipped
with coarse-bubble diffusers. The air flowrate of the diffusers are adjusted to achieve nitrogen
removal.

C) Secondary Treatment for Solids Separation: The two steel circular secondary

clarifiers are within the center of each unit for gravity solids separation. The clarifiers are
skimmed to remove floatables and scum before clarifier effluent flows over a circumferential
weir to the tertiary filters. Sludge pumps convey settled solids to the activated sludge tank
(RAS) or the sludge holding tank (WAS).
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Burnt Store Water Reclamation Facility
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D) Tertiary Treatment — Filtration: Clarified water enters four disk filters, each having 5-micron
cloth. The disk filter unit is installed in a steel filter tank that allows water to flow from outside
the disk filters into a manifold system of the filter unit.

E) Tertiary Treatment - Disinfection: The filtered water is sent to two CCCs where liquid sodi-
um hypochlorite is introduced for disinfection. A mixing pump is provided at the chemical feed
point, and the chambers are baffled and sized to meet disinfection requirements.

F) Effluent Reclaimed and Disposal Facilities: Reclaimed water is conveyed through the unre-
stricted public-access reclaimed-water system via a high-service pump station. Two Class |
deep injection wells and two percolation ponds are available for disposal of excess reclaimed
or treated water that does not meet reclaimed water standards. The deep injection wells are
also used for disposal of concentrate from the Burnt Store WTP RO facilities. Flows from the
WTP and WRF are combined in a wet well at the injection well pumping station. Two equally
sized vertical turbine pumps are used to inject water into the well.

G) Aerobic Digestion: Sludge is hauled to the East Port WRF and combined with the sludge
from other Charlotte County WRFs for digestion and dewatering. One blower is dedicated to
the sludge holding/aerobic digestion tank.

™ oy

Burnt Store WRF Blowers
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6.5.2 BURNT STORE WRF HISTORICAL FLOW AND CHARACTERISTICS
SUMMARY

Table 6-15 summarizes the historical flows based on the December DMRs for the Burnt
Store WRF for from 2011 to 2016. The Burnt Store WRF operated at a capacity between 64
and 86 percent based on MTMADF. The highest peaking factor in the past 5 years was 2.8
corresponding with a MMADF occurring in January 2016.

Table 6-15 Historical Influent Flow Summary for Burnt Store WRF
Percent Monthl
Year ()::‘(I;][I):) Tﬁ‘gg;: hiLhé%[;F Capacity Peaking F:ctor
(MTMADF/Permit)  (MMADF/AADF)
2011 028 0.56 032 64% 20
2012 0.31 0.61 0.34 69% 22
2013 0.32 0.82 0.37 3% 2.5
2014 0.31 0.51 0.36 T3% 16
2015 0.33 0.75 0.36 2% 2.3
2016 0.32 0389 043 86% 28

Figure 6-24 presents the MADF, TMADF, and AADF reported to FDEP for the Burnt Store WRF.
MADF values vary from 0.18 MGD to 0.46 MGD. Influent flows are typically the lowest in May
and June and are consistently higher from January through March. The maximum TMADF
observed between 2011 and 2016 was 0.43 MGD. AADFs are fairly constant at approximately
0.32 MGD.

Figure 6-24 Historical Wastewater Influent Flows for Burnt Store WRF (2011 - 2016)

------------------------------------------------------------------------------------------------------------------------------------------------

6-54

03405-022-01



Table 6-16 summarizes the historical influent flow characteristics and loadings of the Burnt

Store WRF from 2011 to 2016. Weekly influent water samples are taken for the Burnt Store E
WREF. Average yearly CBOD concentrations varied between 95 to 160 mg/L from 2011 to 2016. g
Average yearly TSS concentrations varied between 150 and 230 mg/L. ©
Table 6-16 Historical Influent Flow Characteristics Summary for Burnt Store WRF

Year AADF CBOD CBOD TSS TSS

(MGD) (mg/L) (Ibs/day) (mg/L) (Ibs/day)

2011 0.28 160 370 230 530

2012 0.31 145 375 180 455

2013 0.32 140 370 180 480

2014 0.31 145 380 165 430

2015 0.33 95 260 155 420

2016 0.32 130 340 150 400

Note: Typical municipal wastewater CBOD range is between 120 — 380 mg/L.
Typical municipal wastewater TSS range is between 120 - 370 mgl/L.

Figure 6-25 displays the monthly influent CBOD and TSS concentrations from 2011 to 2016.
CBOD and TSS concentrations increase with months that winter residents are present and de-
crease in the summer months. TSS concentrations spiked in December 2011 and April 2013.

Figure 6-25 Historical Influent CBOD and TSS Concentrations for Burnt Store WRF

The monthly flow patterns depicted on Figure 6-26 indicate 1&I to be significant within the ser-
vice area during the wet months. The peaks during the drier winter months continue to grow
larger, indicating flows are significantly affected by increases in winter resident occupancy.
Total yearly rainfall varied from 48 inches to 66 inches. The driest year occurred in 2011 and
the wettest year was 2015.

------------------------------------------------------------------------------------------------------------------------------------------------
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Figure 6-26 Historical Rainfall and Influent Wastewater Flows for Burnt Store WRF
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The Burnt Store WRF is permitted to dispose of its treated effluent using deep injection wells,
percolation ponds, or reclaimed water use. The deep injection wells are permitted for a com-
bined monthly average capacity of 3.44 MGD. The percolation ponds and reclaimed effluent
flows are permitted at 0.25 and 0.05 MGD AADF, respectively.

Figure 6-27 displays the monthly average effluent flows from the Burnt Store WRF from 2011
through 2016. In recent years, the Burnt Store WRF has disposed of the majority of its effluent
using the percolation ponds and its injection well.

Figure 6-27 Historical Wastewater Effluent Flows for Burnt Store WRF (2011-2016)
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6.5.3 ONGOING BURNT STORE WRF IMPROVEMENTS

The Burnt Store WRF recently installed two cloth disks in the filter and upgraded the Wonder-
ware software. The ongoing improvement projects include:

Chapter 6

©

« Remove grit from the bottom of the equalization tank.
« Remove rust on the tanks to preserve their integrity.

Influent bar screen solids accumulation and grit settling in the equalization tank are common
maintenance issues. Another challenge is handling excess effluent during the rainy season
when flows can reach 1,100 gpm. Burnt Store WRF typically disposes of excess effluent into
the injection wells; however, the 6-inch line between the CCC and injection wet well limits the
discharge to a flow of 400 gpm. The remainder of the reclaimed water is sent to the
percolation ponds, causing regulatory challenges. If the pipe size was increased, more effluent
could be sent down the well. The nearby golf course and new neighborhoods being developed
will help with reclaimed water disposal because the Burnt Store WRF will have more potential
reclaimed water customers.

Burnt Store WRF Rust and Wear on Tanks

6.5.4 BURNT STORE WRF FLOW PROJECTIONS

Figure 6-28 shows the historical and projected flows of the Burnt Store WRF. Flows projections
include infill growth of existing sewersheds and projected growth due to project area conver-
sions in the Burnt Store WRF service area. Under the BEBR model medium growth conditions,
it was estimated that the permitted capacity would be exceeded in 2029.

Based on FDEP rules, planning an expansion of the Burnt Store WRF should begin in 2024 with
construction starting in 2026 under medium growth conditions and would begin a year sooner
under high growth conditions. However, comparing the localized historical flow conditions of
the area shows actual flows in the area more nearly equal to 110 gpd rather than the 135 gpd
assumed in the analysis as discussed in Chapter 4. When applying localized flow conditions
to the medium growth projections, the permitted capacity is sufficient past 2040.
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Figure 6-28 Burnt Store WRF Historical and Projected AADFs

There is a significant amount of undeveloped land within South County service area as dis-
cussed in Appendix B — Environmental Considerations. The Burnt Store WRF projections do
not account for large developments of real estate within the displayed year range.

Flow projections and the timing of WRF expansions would need to be adjusted if large com-
mercial development occurs along Interstate 75 (i.e., Tucker’s Grade) or within the CCUD
service area in Lee County.

6.5.5 FUTURE BURNT STORE WRF IMPROVEMENTS
6.5.5.1 15-YEAR IMPROVEMENT PLAN

Applying localized flow and medium growth conditions and assuming no major real estate
development, no expansion improvements are required at the Burnt Store WRF in the 15-Year
CIP period.

6.5.5.2 BUILDOUT IMPROVEMENTS

CCUD investigated the cost for upgrading the current Burnt Store WRF to 0.75 MGD. The WRF
upgrade would require the addition of an equalization pump, a process blower, a RAS pump, a
filter disk, a new chlorine contact tank, screening improvements, grit collection process im-
provements, and associated yard piping modifications. The cost of construction for these im-
provements was not found to be economical; therefore, a new WRF has been proposed under
the buildout plan.

------------------------------------------------------------------------------------------------------------------------------------------------
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The ultimate buildout capacity for the new Burnt Store WRF is 5.0 MGD AADF. The compo-
nents of the existing WRF will have reached their useful life and will be decommissioned and
demolished. Two locations have been identified for the new Burnt Store WRF. The County
could purchase 40 acres of land near the existing Burnt Store WRF or could relocate the WRF
to the County’s Municipal Solid Waste Management and Leachate Treatment Facility on Zemel
Road. This document provides cost estimates assuming the County proceeds with the land
acquisition option.

@ Chapter 6

Figure 6-29 on the following page shows the proposed plant layout and includes the following
major components as well as all required weirs, gates, piping and valves, paving, drainage, site
grading, stormwater storage, concrete slabs on grade for equipment, electrical, instrumenta-
tion, controls, and appurtenances. Table 6-17 on page 6-60 provides the EOPCC for the new
Burnt Store WRF.

1) Headworks (elevated concrete structure)

« Two in-channel mechanical fine screens with screening dewatering and disposal.
« Onein-channel manual bar screen.

« Vortex grit removal with grit cleaning/dewatering and disposal.

« Flow splitter box.

2) Biological Treatment Units (MLE)

At this level of planning, it is assumed that the biological treatment will be a MLE process sim-
ilar to the East Port WRF. Final determination on the type of biological treatment process will
be made during the planning phase of this expansion.

« Two concrete anoxic basins with mixers.

« Two carrousel oxidation ditches with mechanical aerators.

3) Secondary Treatment: Clarification (solids separation)

« Concrete splitter box.

« Two concrete circular clarifier tanks with energy dissipation inlet, effluent weirs and laun-
der, bottom rake arms and scrapers and sludge collection, and scum skimmer arm and
disposal.

« Sludge pump station at each clarifier with two RAS pumps and two WAS pumps.

4) Tertiary Treatment: Filtration
« Four disk filters (cloth or woven media).

5) Tertiary Treatment: Disinfection

« Concrete flow splitter.

« Two baffled concrete CCCs.

« Liquid sodium hypochlorite storage and feed system with two dual containment polyeth-
ylene storage tanks and two feed pump skids.

6) Effluent Disposal Facilities

« Two new vertical turbine transfer pumps.

« One lined reclaimed water storage pond.

« One lined reject water storage pond.

« Three vertical reclaimed water pumps.

« This expansion includes removing any common berm walls and lining the existing percola-
tion ponds to repurpose them as reclaimed water and/or reject water storage ponds.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Figure 6-29 Proposed Burnt Store WRF Location and Site Plan
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Burnt Store Bar Screen

7) Sludge Handling

. Retrofit the existing aeration tanks to use as aerobic digesters.

« One dewatering and truck loading facility (belt filter press or screw press) with polymer
feed.

8) Operations Building
« One building that includes reception area, offices, breakroom, bathrooms and showers,
conference room, testing laboratory, and control room.

9) Land Acquisition

« 40-acre land purchase.

10) Auxiliary Power

. One emergency diesel generator with an automatic transfer switch and fuel storage tank.

11) MCC Building

« One MCC building to house the PLCs, SCADA, HMIs, electrical components, and instrumen-
tation.

Charlotte County Sewer Master Plan 6-61




Table 6-17  Burnt Store WRF Buildout - Engineer’s Opinion of Probable Construction Cost

Description - Burnt Store WRF Build Out (5 MGD) (2Tn1o;a:3gﬁ::s)
1) Headworks $ 2,500,000
2) Biological Treatment Units $ 9,600,000
3) Secondary Treatment: Clarification, Flow Splitter, and RAS/WAS Pumps $ 3,600,000
4) Tertiary Treatment: Filtration $ 1,600,000
5) Tertiary Treatment: Disinfection $ 1,800,000
6) Reclaimed Storage and Disposal Facilities $ 6,817,000
7) Sludge Handling - Aerobic Digesters and Sludge Thickening $ 2,000,000
8)Operations Building $ 1,000,000
9)Land Acquisition (40 acres) $ 240,000
10) Auxiliary Power $ 750,000
11) MCC Building, Electrical, and Instrumentation $ 5,000,000
Subtotal $ 30,900,000

Demolition $ 500,000
Site Work (5%) $ 1,500,000
Yard Piping (8%) $ 2,500,000
Mobilization and Demobilization (5%) $ 1,500,000
General Conditions (3%) $ 930,000
Overhead and Profit (10%) $ 3,100,000
Sales Tax $ 1,900,000
Contingency (30%) $ 9,300,000
Fiscal, Legal, Administrative and Engineering (12%) $ 3,700,000
Total $ 55,800,000

Total (Rounded) $ 56,000,000
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6.6 FLOW PROJECTIONS SUMMARY

Flow projections indicate that no additional expansions will be required under the 15-year
improvement plan after the Stage 3 and 4 improvements for the Eastport WRF are completed.
Table 6-18 summarizes the year the existing permitted capacity is projected to be exceed-

ed and includes a timeline for preparing preliminary design, final design, and FDEP permit
applications for each WRF, considering the guidelines provided in Section 6.1. The capacity
exceedance year was determined from flow projections under medium growth conditions and
assumes project areas and flows are implemented according to the 15-year plan as outlined
in this chapter. The County should continue to monitor the actual growth rate and flows pre-
sented in the annual CARs and adjust the milestone years accordingly

@ Chapter 6

Table 6-18  Planning Summary for Charlotte County’s WRFs

WRF Prepare Planning Prepare Final Prepare FDEP Capacity Exceedance
and Preliminary Design Documents  Permit Application Year (Medium
Design Growth)

Eastport 2040 2041 2042 2045
Westport' 2028 2029 2030 2033
Rotonda 2040 2041 2042 2045

Bumnt Store Post 2045 Post 2045 Post 2045 Post 2045
Eastport 2040 2041 2042 2045
Westport 2028 2029 2030 2033

1 Assumes all flows from new project areas are routed o the Rotonda WRF.

------------------------------------------------------------------------------------------------------------------------------------------------
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7. CAPITAL IMPROVEMENT PROJECTS

OVERVIEW

This chapter summarizes the CCUD County-wide wastewater CIPs identified and
discussed in Chapters 3 through 6. The EOPCCs were estimated in 2017 for each

project and presented herein. Costs such as state revolving fund (SRF) origination
fees, capitalized interest, and inflation are not included in this chapter but are
considered in Chapter 8. The CIPs do not include wastewater improvements relating
to rehabilitation or replacement, as the County has a separate, on-going wastewater
infrastructure rehabilitation and replacement program. The anticipated schedule and
optimum sequencing for implementing CIPs are presented in terms of 5-year, 10-
year, and 15-year funding and expenditure plans.

7.1 CAPITAL IMPROVEMENT PROJECT COMPONENTS

7.1.1 COLLECTION SYSTEM IMPROVEMENTS

The collection system improvements include the projects related to the conversion of

septic to sewer (S2S) as identified in the 5-year, 10-year, and 15-year improvement plans.
Development and prioritization of the improvement plans were discussed in Chapter 4. The
collection system CIPs presented in Sections 7.2 through 7.4 include the connection year and
cost for a vacuum collection system unless denoted otherwise in the CIP sheets provided in
Appendix C. The costs were determined on a per-connection basis using unit cost for a
vacuum collection system. Each cost included:

On-Lot Connections

Off-Lot Connections

Collection Piping

Pump Stations

Restoration

Mobilization and General Conditions (8%)
Contingency (20%)

Professional Services (20%)
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7.1.2 TRANSMISSION MAINS

Transmission main improvements refer to the piping that (1) connect project areas identified
in the improvement plans to the County’s existing wastewater infrastructure and (2) accom-
modate

additional flow due to growth. The location, implementation cost, and implementation year for
each transmission main CIP are presented in Sections 7.2 through 7.5.

The schedule, size, and route of the recommended transmission mains were based on mod-
eling results and the vicinity to the existing wastewater system as discussed in Chapter 5. De-
tailed figures for each transmission main CIP are included in Appendix C. The costs of these
transmission mains included unit costs for:

« Transmission Main Installation
« Valves and Fittings

« Restoration

« Contingency (20%)

« Professional services (20%)

The costs associated with transmission main CIPs under the 15-year plan are presented in
this

Chapter but are not included in the funding plan provided in Chapter 8 since the financing for
these improvements is accounted for in a separate fund.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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7.1.3 WATER RECLAMATION FACILITIES

The CIPs for the WRFs were discussed in detail in Chapter 6. The total costs per year and
implementation year for the WRFs CIPs have been included in this Chapter for scheduling
purposes. The costs associated with WRFs CIPs under the 15-year plan do not contribute to
the total yearly CIPs since the financing for these improvements is accounted for in a separate
fund.

7.1.4 UTILITY CONNECTIONS

Regionalization options refer to the potential public and community utilities that may consider
connecting to the CCUD’s wastewater system through bulk service agreements. The utility
connection costs presented in this chapter include the costs associated with connecting the
transmission systems and converting the WWTPs to pump stations. Hideaway Bay Beach
Club and Don Pedro utilities were the only utilities considered in the 5-year Improvement Plan.

The funding for the transmission mains and cost to connect the Hideaway Bay Beach Club
collection system as identified in Chapter 3 are not included in the CCUD 5-year improvement
plan. In addition, the collection system and transmission system improvement costs for Don
Pedro Utility are also excluded from the CCUD'’s 5-year funding plan. Additional details regard-
ing these costs can be found in Chapter 3.

7.2 IMPROVEMENT PLANS

The following tables include funding and expenditure plans for the 5, 10, and 15 year improve-
ment periods. The funding plans provide the required amounts needed to fund the project
areas outlined in each 5-year plan before planning and construction for the project can com-
mence.

Alternatively, the expenditure plans provide recommendations on how the funds will be spent
during planning and construction of each project area. Project areas are estimated to be
completed in a three year period, with planning and design being conducted the first year and
construction occurring in years 2 and 3. Smaller CIPs, such as pump station upgrades, are ex-
pected to be completed in two years but larger projects may require additional time and their
schedules should be adjusted during the project preliminary design phase.

Annual and total project costs are presented in the funding and expenditure CIP tables pro-
vided in this Chapter and do not include inflation, administrative fees, or capitalized interest.
Additional funding and expenditure details are provided in the CIP sheets provided in
Appendix C.
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7.2 FIVE YEAR IMPROVEMENT PLAN

Table 7-1 5-Year Capital Improvements Projects Funding Plan (S in Thousands)
CIP Type Identifier Predecessor CIP Description Project Area Served Year 1 Year 2 Year 3 Year 4 Year 5
Collection System M72A Mone El Jobean East 59,181
Transmission Facility M-FM-1 None LS 123 "KHW" to Kings Highway  Mid County 5-year CIPs s27
Transmission Facility M-FM-2 Mone Toledo Blade Road Mid County 5-year CIPs 5966
Transmission Facility M-FM-3 MNone Tamiami Trail Mid County 5-year CIPs $58
Transmission Facility M-Fv-4 MNone Mensh Terrace M&1, ME2, M&S $174
Transmission Facility M-FM-5 None Lakeview Blvd to US 41 M61, ME2, MES $2,327
_ - Ellicott Circle to W. Tarpon Blvd SE61
Transmission Facility M-FM-6 MNone NW M67. M70
Transmission Facility 5-L5-403 Mone LS 403 Islamorada Upgrade South County 5-year CIPs $250
Transmission Facility W-FM-9 MNone Oldsmar Circle West County S-year CIPs 5198
Transmission Facility W-L5-805 MNone LS 805 Windward Preserve »250
Upgrade West County 5-year CIPs
Transmission Facility W-L5-815 MNone LS 815 "Z" Upgrade West County 5-year CIPs $250
Collection System M61 M68, M-FM-4, M-FM-5 Seacrest $7,299
Collection System Me7 M70, M-FM-& Crestview Circle 51,040
Collection System M68 M-FM-4, M-FM-5 Lakeview Corridor $9,921
Collection System M70 WM-FM-& Ellicott Circle 53,524
Water Reclaim. Facility M-EP-WRF MNone Eastport Stage 3and 4 $19,000°
Utility Connection W-UTLCON-HBBC Mone HBBC - L.G.I. to Placida Rd 5870
Transmission Facility M-FM-7 Mone Quesada Ave to Peachland Blvd Ma1, M80 $601
Transmission Facility W-FM-12 W-UTLCON-HBBC Little Gasparilla Island and Placida S
Rd W5
Collection System Ma1 M-FM-7 Yorkshire Ph | $10,305
Collection System WS W-UTLCON-HBBC, W-FM-12 L.G.I. 510,400
Transmission Facility M-FM-8 Mone Ackerman Ave M55, M56 5871
Collection System W56 W-FM-8 Ackerman East 512,873
Collection System MB2 MBE, M-FM-4, M-FM-5 Hurtig 57,362
Collection System W80 MEe1, M-FM-7 Yorkshire Ph 1| 54,579
Utility Connection W-UTLCON-DP MNone Deon Pedro $8,032
Transmission Facility W-FM-10 W-UTLCON-DP Indiana Rd and Cape Haze Dr W2 51,7320
Transmission Facility W-FM-11 Mone Green Dolphin and Placida Rd Wi $221
Collection System M55 M56, M-FM-8 Ackerman West §13,459
Collection System w2 W-UTLCON-DF, W-FM-10 Don Pedro $6,300°
Collection System W3 W4, W-FM-11 Cape Haze Ph I 53,210
Collection System W4 W-Fi-11 Cape Haze Ph | $2,086
Yearly 525 Funds $9,181 $21,784 $10,305 $24 815 $18,754
Additional CCUD Funds 5- 55,162 S601 5871 5221
Funds from Other Sources $- $- $11,270 $- $8,032
Total Capital Funding $9,181 $26,946 $22,175 $25,685 $27,008

3 The funds have already been allocated in a previous CIP and therefore do not contribute to the Total Capital Funding Value; P the funding is included in the utility connection cost.
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Table 7-2

5-Year Capital Improvement Projects Expenditure Plan (S in Thousands)

. I . Total
CIP Type Identifier Predecessor CIP Description Project Area Served Yearl  Year2 Year 3 Year 4 Year 5 Year6  Year7 Pruj: cta[:ust
Collection System M72A None El Jobean East $1,132 54,208 53,841 $9,181
" " i 57 511 510 527
Transmission Facility M-F-1 None LS_ 123 "KHW to Kings ) ) ) )
Highway Mid County S-year CIPs
Transmission Facility M-FM-2 None Toledo Blade Road Mid County S5-year CIPs $236 5380 $350 $966
Transmission Facility M-FI-3 None TamiamiTrail Mid County 5-year CIPs >14 523 521 558
Transmission Facility M-Fiv-4 None Mensh Terrace M61, M62, M68 543 569 563 4174
Transmission Facility M-FM-5 None Lakeview Blvd to US 41 M61, M62, M&8 $569 $915 S844 52,327
_ . Ellicott C to W. Tarpon Blvd 5162 5260 £240 4661
T Facil M-FM-& N
ransmission Facility one NW M7, M70 | |
Transmission Facility 5-15-403 None LS 403 Islamorada Upgrade  South County 5-year CIPs 525 5223 $250
Transmission Facility W-FM-9 None Oldsmar Circle West County 5-year CIPs 548 578 572 4108
i 525 5225 250
Transmissicn Facility W-L5-805 None LS 805 Windward P. ) ) °
Upgrade West County 5-year CIPs
Transmission Facility W-L5-815 None LS 815 "Z" Upgrade West County 5-year CIPs 825 $225 $250
Collection System ME1 MBS, M-FM-4, M-FM-5 Seacrest 5730 53,285 53,285 $7,299
Collection System M67 M70, M-FM-6 Crestview Circle 5104 5463 5468 $1,040
Collection System M63 M-FM-4, M-FM-5 Lakeview Corridor $1,040 54,440 54,440 59,921
Collection System M70 M-FM-6 Ellicott Circle 5332 51,571 51,571 53,524
Water Reclaim. Facility M-EP-WRF None Eastport Stage 3and 4 515,000¢ $19,000°
Utility Connection W-UTLCON-HEBC None HBBC-L.G.I. toPlacida Rd 5218 5339 5313 4870
. . Quesada Ave to Peachland 5147 $236 $218 $601
T Facilit M-FI-T M
ransmission Facility one Blvd MS1. M80
Transmission Facility W-FMI-12 W-UTLCON-HBEC L.G.l and Placida Rd W5 52188 53390 5313% S8708
Collection System Ma1 M-FM-7 Yorkshire Ph | 51,078 54,613 54,613 $10,305
W-UTLCON-HBBC, W-FM- 1,088 656 656 10,400
Collection System W5 12 L.G.I. 5 . . $
Transmission Facility M-FM-3 None Ackerman Ave M55, M36 $213 5342 5316 5871
Collection System M56 M-FIV-8 Ackerman East 51,335 55,769 55,765 £12,873
Collection System M62 ME8, M-FIV-4, M-FM-5 Hurtig 5736 53,313 53,313 57,362
Collection System ME0 M1, M-FM-7 Yorkshire Ph 1l 5458 52,061 52,061 44,579
Utility Connection W-UTLCON-DP None Don Pedro 51,083 53,501 53,448 58,032
i b b b b
Transmission Facility W-FM-10 W-UTLCON-DP '[;‘rd'ﬂ”a e W 5423 s681* 5628 $1,732
i i 554 587 S80 5221
Transmission Facility W-FM1-11 None EQEEH Dolphin and Placida wa ) ) )
Collection System M55 M5E, M-FM-8 Ackerman West $1,346 56,057 56,057 £13,459
Collection System W2 W-UTLCON-DP, W-FM-10  Don Pedro 5660 52,8200 S2,820¢ $6,3008
Collection System W3 W4, W-FM-11 CapeHazePhll 8351 £1,429 51,429 53,210
Collection System Wi W-FIV-11 CapeHazePh| 5238 5524 5924 $2,086
Yearly 525 Expenditures 51,132 56,465 514,683 516,906 517,691 519,552 58,410 584,839
Additional CCUD Expenditures $- 51,154 $2,556 $2,048 $614 $402 $80 $6,855
Other Expenditures Sources 5- 5- 51,306 54,095 56,053 $3,501  $3,448 $19,171
TotalCapital Expenditures 51,132 57,618 518,545 523,950 524,358 523,455 511,938  $110,864

& The funds have already been allocated in a previous CIP and therefore do not coniribute to the Total Capital Expenditure Value; ® the funding is included in the utility connection cost.
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Figure 7-1 5-Year Improvement Plan Project Areas and Transmission Mains
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7.3 TEN YEAR IMPROVEMENT PLAN

Table 7-3 10-Year Capital Improvement Projects Funding Plan (S in Thousands)
CIP Type Identifier Predecessor CIP Description Project Area Served Year 6 Year 7 Year 8 Year 9 Year 10
Transmission Facility M-FI-13 Mone Tinker Street 59 5207
Transmission Facility M-FM-14 MNone Barbara Avenue to Murdock Circle M53 5302
Transmission Facility M-FI-15 Mone Rutherford Ave to US 41 M78, M79 5918
Transmission Facility M-FM-16 Mone US 41 to Ellicott LS M78, M79 5275
Collection System MS59 M-FI-13, M-FIV-14 Cannolot 511,670
Collection System M79 M-FM-15, M-FM-16 Blaine $11,058
Transmission Facility M-FM-17 Mone Dewhurst to Peachland Blvd MBa3, M2aa 5387
Collection System M78 M73, M-FM-15, M-FM-16 Nimrod 59,517
Collection System B3 M-FMI-17 Haywaorth 55,290
Collection System Ma4 Ma3, M-FM-17 Kensington 58,362
Transmission Facility M-FI-18 Mone Strasburg Dr to Midway Blvd Mae, MB7 5539
Transmission Facility M-FM-19 None Quasar Blvd to Marlene Street M1, M32 5539
Collection System Mao ME7, M-FM-18 Birchcrest Ph | 56,241
Collection System Ma7 M-FM-18 Birchcrest Ph I 59,157
Collection System M9z M-FRA-19 Laika 511,180
Transmission Facility W-FM-23 Mone Oceanspray Blvd to 5 McCall Rd W18a, Wish 5762
Collection System Mol M92, M-Fiv-19 State 59,342
Collection System W1ga W-FM-23 Ebro 59,835
Collection System W1Bb W18a, W-FM-23 Seabrook 56,756
Transmission Facility W-FM-21 None Apple Valley Ave to 5§ McCall Rd W16a, Wieh 5409
Transmission Facility W-FM-22 Mone SR776 to Parade Circle WilGa, Wieh 52,644
Transmission Facility 5-FM-20 MNone Grapefruit Lane 510a 56,113
Collection System ME3 Mone Beaumont 58,059
Collection System 510a S-FM-20 Royal Rd 59,582
Collection System WlGa W-FM-21, W-F\1-22 Denmark 57,620
Yearly 525 Funds $22,728 $23,168 526,577 $25,932 $25,262
Additional CCUD Funds $1,703 $387 §1,077 5762 50,166
Total Capital Funding $24,431 $23,555 $27,655 526,694 $34,428
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Table 7-4 10-Year Capital Improvement Projects Expenditure Plan (S in Thousands)

CIP Type Identifier Predecessor CIP Description Project Area Served Year6  Year7  Year8 Year9 Year10 Year1l  Year12 Total Pr?;'?t
Transmission Facility M-FM-13 None Tinker Street M59 551 581 575 £207
Transmission Facility M-FM-14 None E?rtljaraﬂvenue to Murdock M59 &74 $119 $110 $302

ircle
Transmission Facility M-FM-15 Mone Rutherford Ave to US 41 M73, M79 5225 5361 5333 5918
Transmission Facility M-FM-16 MNone US 41 to Ellicott LS M78, M79 567 5108 5100 5275
Collection System M39 M-FM-13, M-FiV-14 Cannolot £1,215 55,227 55,227 511,670
Collection System M79 M-FM-15, M-FM-16 Blaine §1,154 54,952 54,952 $11,058
Transmission Facility M-FM-17 Mone Dewhurst to Peachland Blvd Ma3, Ma4 595 $152 $140 5387
Collection System M78 M79, M-FM-15, M-FM-16  Nimrod 5952 54,282 54,282 $0,517
Collection System Ma3 M-FM-17 Hayworth $529 $2,380 52,380 $5,290
Collection System Ma4 M83, M-FM-17 Kensington 5884 53,733 53,738 58,362
Transmission Facility M-FM-18 MNone Strasburg Dr to Midway Blvd Meb, M37 5132 8212 5195 §530
Transmission Facility M-FM-19 None Quasar Blvd to Marlene Street M31, M32 $132 5212 5195 5539
Collection System MB6 M87, M-FM-18 Birchcrest Ph 5624 52,808 52,808 $6,241
Collection System ME7 M-FM-18 Birchcrest Ph || S964  S4,097 54,097 $0,157
Collection System naz M-F-19 Laika 81,166 55,007 55,007 $11,180
Transmission Facility W-FM-23 MNone Oceanspray Blvd to S McCallRd ~ W18a, wWisb 5186 5299 5276 5762
Collection System M1 MS2, M-FM-19 State 5934 54,204 54,204 59,342
Collection System W1sa W-FM-23 Ebro $1,031 $4,402  $4,402 $9,835
Collection System wWigh Wi18a, W-FM-23 Seabrook S676  $3,040 53,040 $6,756
Transmission Facility W-FM-21 MNone Apple Valley Ave to SMcCallRd  W16a, Wleh $100 5161 5148 $409
Transmission Facility W-FM-22 None SR776 to Parade Circle W1lba, Wieh S$646 51,039 5958 $2,644
Transmission Facility S-FM-20 None Grapefruit Lane 510a $1,434 52,403 52,216 56,113
Collection System Me3 Mone Beaumont 5854 53,603 53,603 48,050
Collection System 510a S-FM-20 Royal Rd $1,006 54,288  $4,288 $9,582
Collection System Wilba W-FM-21, W-FM-22 Denmark 5810 53,405 $3,405 $7,620
Yearly 525 Expenditures  $2,369 $12,584 $23,335 $24,955 $26,227 $22,941 511,29 $123,667
Additional CCUD Expenditures 5416 5764 §1,033 §750 52,931 $3,879 $3,323 $13,096
Total Capital Expenditures ~ $2,785 $13,308 $24,368 $25,705 $29,158 $26,820 $14,618  $136,762
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Figure 7-2 10-Year Improvement Plan Project Areas and Transmission Mains
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7.4 FIFTEEN YEAR IMPROVEMENT PLAN

Table 7-5

15-Year Capital Improvement Projects Funding Plan (S in Thousands)

CIP Type Identifier Predecessor CIP Description Project Area Served Year 11 Year 12 Year 13 Year 14 Year 15
Transmission Facility M-FIV1-24 None Sheehan Blvd nMa3 5523
Transmission Facility M-FM-25 MNone Sherwood Rd to Elmira Blvd M100 5333
Transmission Facility W-FM-35 None L5 801 to Rotonda WRF West County 15-year CIPs 5456
Transmission Facility W-FM-37 MNone Burlington Ave to Strawberry 5t W17 5213
Transmission Facility W-L5-801 None LS 801 Upgrade West County 15-year CIPs £250
Transmission Facility W-L5-815 MNone LS 815 Upgrade West County 15-year CIPs 5250
Collection System M100 M-FM-25 Rye $11,408
Collection System M33 M-FM-24 Tandy 54,237
Collection System W17 W-FM-37 Gunther 512,342
Transmission Facility M-FM-26 Mone Beacon Drto Peachland Blvd M4 562
Transmission Facility MNI-FM-27 MNone Broder Drto Eastport Master M113 51,817
Collection System M113 M-FM-27 Dover 514,506
Collection System MBeg Me3 Seabold 55,570
Collection System 194 M-FIM-26 Ruby 56,460
Transmission Facility W-FM-38 MNone Larki 5t to SR776 W19a, Wish 5221
Transmission Facility W-FI-39 MNone Oceanspray to Sunnybrook Blvd W19a, W1sb 5364
Collection System Wieh Wilba, W-FM-21, W-FM-22 Henry 57,468
Collection System W19a W-FIM-38, W-FM-35 Carnegie 511,181
Collection System W1sb W19a, W-FM-38, W-FM-39 Peacock 55,870
Transmission Facility M-FM-28 MNone Willoughby 5t to Abalon 5t Ma7 5349
Transmission Facility M-FM-29 MNone EdgewaterDr M&0 $601
Transmission Facility W-FM-40 MNone Carvel 5t. to Sunnybrook Blwd W20b 562
Collection System MBD M-FM-29 Placid 59,377
Collection System Ma7 M-FM-28 Villa 58,033
Collection System W20b W-FM-40 Del Ray $10,523
Transmission Facility M-FM-30 Mone Cochran Blvd M5 5439
Transmission Facility M-FM-31 MNone Lantern Light 5t M51 5207
Transmission Facility M-Fiv1-32 Mone Toledo Blade Blvd M5l 5822
Transmission Facility M-FM-33 None Collingswood Blvd M52 5570
Transmission Facility W-FIvI-36 Mone Waterford Ave to SR776 Wil2a 5427
Transmission Facility M-FIv1-34 MNone Kenilworth Blvd Ma2 5452
Collection System M51 M-FM-30, M-FM-31, M-FM-32 Windswept 56,132
Collection System M52 M-FM-33 Auburn 59,616
Collection System a2z M-FI-34 Danley 55,136
Collection System Wiza W-FM-36 Thames 511,112
Yearly 525 Funds $27,987 %26,535 524,519 $27,933 %31,996
Additional CCUD Funds $2,026 $1,879 $585 $1,011 $2,016
Total Capital Funding $30,013 $28,415 $25,104 $28,044 $34,913
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Table 7-6

15-Year Capital Improvement Projects Expenditure Plan (S in Thousands)
. _ . Total Project
CIP Type Identifier Predecessor CIP Description Project Area Served Year 11 Year 12 Year13 Yearld YearlS  Yearlt  Year 17 Cost
Transmission Facility M-FIV-24 None Sheehan Blvd [REE 5128 5206 51390 4523
Transmission Facility M-FM-25 MNone Sherwood Rd to Elmira BElvd ~ M100 S81 5131 5121 5333
Transmission Facility W-FM-35 None LS 801 to Rotonda WRF West County 15-year CIPs 5112 5179 5165 5456
Transmission Facility W-FM-37 None Burlington Ave to W17 552 584 577 5213
Strawberry St
Transmission Facility W-L5-801 None LS 801 Upgrade Woest County 15-year CIPs 525 5225 $250
Transmission Facility W-L5-815 None L5815 Upgrade West County 15-year CIPs 525 5225 5250
Collection System M100 M-FM-25 Rye 51,189 55,110 55,110 511,408
Collection System M33 M-FM-24 Tandy 5454 51,892 51,892 54,237
Collection System w17/ W-FM-37 Gunther 51,282 55,530 55,530 512,342
Transmission Facility M-FM-26 None Beacon Drio Peachland Blvd W94 515 524 522 562
Transmission Facility M-FM-27 None Broder Drto Eastport n113 5444 5714 5659 51,817
Master
Collection System M113 M-FM-27 Dover 51,499 56,504 56,504 514,506
Collection System MeS MBe3 Seabold 8557 52,506 52,506 45,570
Collection System M54 M-FM-26 Ruby S676 52,892 52,892 56,460
Transmission Facility W-FM-338 None Larki St to SR776 W19a, W1db §54 587 580 $§221
Transmission Facility W-FM-39 None Oceanspray to Sunnybrook  W19a, Wi3b 589 5143 5132 5364
Bhvd
Collection System Wiab Wilba, W-FN-21, W-FM-22 Henry 5747 53,361 53,361 57,468
Collection System W13a W-FM-38, W-FM-35 Carnegie 51,166 55,008 55,008 511,181
Collection System W13ab W19a, W-FM-38, W-FM-39 Peacock 5587 52,642 52,642 55,870
Transmission Facility M-FM-28 None Willoughby 5t to Abalon St g7 585 5137 5126 5340
Transmission Facility M-FM-29 None Edgewater Dr 60 5147 5236 5218 S601
Transmission Facility W-FM-40 None Carvel 5t. to Sunnybrook W20b 515 524 522 562
Blvd
Collection System Me0D M-FM-29 Placid 5986 54,196 54,196 49,377
Collection System a7 M-FM-28 Villa 5851 53,591 £3,591 58,033
Collection System W20b W-Fiv1-40 Del Ray 51,100 54,711 54,711 $10,523
Transmission Facility M-FI-30 MNone Cochran Blvd W51 5107 5172 5159 5430
Transmission Facility M-FM-31 None Lantern Light S5t M51 551 581 575 5207
Transmission Facility M-FM-32 None Toledo Blade Blvd M51 5201 5323 5298 5822
Transmission Facility M-FM-33 None Collingswood Blvd M52 5135 5224 5207 4570
Transmission Facility W-FM-36 None Waterford Ave to SR776 W1i2a 5104 5168 5155 §427
Transmission Facility M-Fi-34 MNone Kenilworth Blvd M2 5111 5178 5164 5452
Collection System M51 M-FM-30, M-FM-31, M-FM-32  Windswept 5643 52,744 52,744 56,132
Collection System M52 M-FM-33 Auburn 51,010 54,303 54,303 50,616
Collection System Maz2 M-FM-34 Danley 5544 52,296 52,296 55,136
Collection System Wi2a W-FM-36 Thames 51,159 54,976 54,976 $11,112
Yearly 525 Expenditures 52,925 515,263 526,933 25,849 526,863 526,818 514,320 $138,971
Additional CCUD Expenditures ~ $423 $1,509  $1,435  $1,150 51,323 $1,513 51,057 $8,418
Total Capital Expenditures 53,348 $16,772 528,368 527,007 28,186 528,331 515,377 $147,389
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Figure 7-3 15-Year Improvement Plan Project Areas and Transmission Mains
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8. FINANCING AND FUNDING OPTIONS

OVERVIEW

One objective of the CCSMP is to develop an affordable and realistic funding
strategy that apportions just, equitable, and affordable costs to property owners
while not having an adverse effect on existing CCUD ratepayers. This chapter
develops a funding plan and roadmap based on the County’s service area
characteristics. The constraints of this goal include uncertainty of outside funding

sources, construction cost schedules, and public acceptance.

8.1 AFFORDABILITY

The water industry has made various attempts to define the concept of affordability. The
industry literature generally links water and sewer bills to median household income (MHI)
statistics. Although this is an imperfect method, it does provide a framework from which to
begin judging the cost of providing water and sewer service. When discussing affordability,
other factors to be considered are income, property value, local cost of living, and economic
conditions.

The industry literature on affordability typically views water and sewer bills as a percentage of
local MHI statistics. This methodology standardizes affordability comparisons across regions
and gauges a utility’s “all-in” costs to ratepayers. The all-in utility payments described herein

include monthly water and sewer service bills, property assessments, and other methods used

to collect utility revenues.

For water and sewer services, the benchmark for affordability has historically been set at 4.5
percent of MHI (Stratus Consulting, 2013). Under this methodology, CCUD would begin with
an MHI of $54,500 - Charlotte County, entire County (City-Data.com, 2017). In dollars, the 4.5
percent yields $204 in monthly payments ($2,448 annually) to CCUD.

Due to the relatively higher treatment and disposal costs of wastewater compared to the
acquisition and treatment of potable water, 2.5 percent of the total 4.5 percent affordability
allowance has been allocated to the sewer portion of CCUD costs. Focusing on the monthly
sewer utility bills and potential sewer assessments for those portions of the CCUD service
area currently using septic tanks, the affordability estimate indicates monthly payments of
approximately $113.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Historical CCUD water usage statistics indicate that the average monthly water usage is
4,000 gallons. However, the average monthly water usage for those water customers with
CCUD sewer service is approximately 3,300 gallons. Therefore, the monthly utility bill of $86
($36 water and $50 sewer) for 3,300 gallons of service is the first piece of the cost equation.

The monthly sewer utility bill of $50 accounts for almost half of the 2.5-percent affordability
allowance. This leaves $63 per month to be recovered by sewer assessments and other
sources. However, with no significant rate adjustments or water system assessments on the
horizon, the total water and sewer affordability of $204 per month can also be used as a top-
end affordability-level indicator.

This indicator points to $118 per month of property assessments or connection fee
installment payments that CCUD can add on top of the existing monthly utility bills before
reaching stress levels of standardized measures of affordability. This does not necessarily
indicate that the program is “unaffordable” since these metrics were developed for the entire
U.S. and other states have much greater tax burdens that limit affordability of user fees. Other
factors should be considered in this affordability discussion:

« Property Value: Central sewer adds value to not only developed properties but also
to undeveloped properties. In certain situations, septic tank development within
neighborhoods can be limited based on proximity to potable drinking water wells on
adjacent lots. These limitations inhibit the ability to construct on these lots and can
essentially render them undevelopable, severely reducing the properties’ values. Central
sewer eliminates these limitations, and property values across the neighborhood are
increased.

« Septic Tank Maintenance: Another consideration is the cost avoidance from owning and
operating a septic tank along with alleviating risks associated with a septic tank failure.
Septic tanks have a limited lifespan and can be costly to repair or replace (well above 10
percent of annual gross income), especially when put in terms of those living below the
MHI level established above.

« Environmental Implications: One other primary factor to consider is the future
environmental implications from the current level of septic tanks and the expected septic
tanks from future development. With a growing population and an already strained natural
waterway system, the County will only be able to manage growth and future wastewater
treatment by making central sewer available to the majority of the service area

8.2 SEWER SYSTEM COSTS

The following section summarizes the current value costs of constructing sewer systems
under the County’s 5-Year, 10-Year, and 15-Year improvement plans. The cost assumptions,
development, and individual project area estimates are presented in Chapters 4 and 7.

The cost to develop the sewer collection system for the County’s 15-Year Improvement Plan
at current costs is $347,476,237 (including onsite costs) for 14,578 existing developed lots
and 24,223 total lots at buildout. Table 8-1 shows the cost and connection breakdown for the
5-Year, 10-Year, and 15-Year Improvement Plans.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Table 8-1 5-Year, 10-Year, and 15-Year Improvement Plan Connections and Project Costs b
Improvement Plan Initial Connections Buildout Connections Project Costs 5
5-Year 4008 5928 $84 838,522
10-Year 5476 8,621 $123 666,668
15-Year 5,094 9674 $138,971,047
Totals 14 578 24 223 $347 476,237

Mote: The connections and costs of private utilities are excluded from the 5-Year plan.

8.3 FUNDING ELEMENTS

Funding for central sewers includes two distinct elements: 1) the funding of infrastructure
improvements by the County/CCUD and associated planning, design, and project management
and 2) the methods by which any borrowed funds for such infrastructure are repaid by
property owners, end users, and/or other future revenue streams. The CCUD is constantly
exploring funding opportunities as these sources become available. The funding sources for
the former include loans, bonds, grants, etc., and the latter includes the assessments, loan
installments, rates, and taxes that support the repayment of debt obligations. This section
discusses several funding sources starting with the infrastructure funding and followed by the
future revenue streams to support debt repayment.

8.3.1 STATE APPROPRIATION

The State Legislature and the Governor’s Office have had significant interest in the impact
of septic tanks on the state’s sensitive water bodies such as springs and coastal areas like
Charlotte Harbor and the Indian River Lagoon. FDEP recognizes the financial magnitude

of the septic-to-sewer need in Florida and the support that will be required to address this
issue throughout the state. A Bill has been filed (HB551/SB874) that directs FDEP to develop
specified on-site sewage treatment and disposal system remediation plans under certain
conditions. This Bill could have impact on available funding for the Charlotte County septic-
to-sewer program. With proactive lobbying efforts, Charlotte County could seek legislative
appropriations to lessen the local burden of funding central sewers. Currently, a local Bill
(HB3117) has been filed in the House of Representatives requesting $2 million for the El
Jobean Septic-to-Sewer Project. This Bill has been approved by the Agriculture & Natural
Resources Appropriations Subcommittee.

------------------------------------------------------------------------------------------------------------------------------------------------
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8.3.2 GRANTS

One such grant the County is currently pursuing is funding from the Resources and
Ecosystems Sustainability, Tourist Opportunities, and Revived Economies of the Gulf Coast
States Act (RESTORE Act; Subtitle F of Public Law 112-141). Under the Federal Water Pollution
Control Act, civil penalties in connection with the Deepwater Horizon oil spill were deposited
into the Gulf Coast Restoration Trust Fund. A portion of the fund was made available for
programs, projects, and activities that restore and protect the environment and economy of
the Gulf Coast region.

These funds are managed by the Gulf Coast Ecosystem Restoration Council which includes
members from six Federal agencies or departments and the five Gulf Coast States. The
Council directs these funds to projects and programs for the restoration of the Gulf Coast
region, pursuant to a comprehensive plan developed by the Council. The Federal and state
entities that administer grants under the Act are primarily responsible for overseeing
compliance with the terms of their award agreements, including administrative requirements
common to Federal grant programs. In addition, the Treasury Inspector General is authorized
to conduct, supervise, and coordinate audits and investigations of projects, programs, and
activities funded under the Act. Grant recipients under the RESTORE Act need to comply with
the Federal Office of Management and Budget guidance (US Department of the Treasury,
2016; Fl-counties.com, 2017; Fl-counties.com, 2016).

8.3.3 LOW-INTEREST LOANS

FDEP administers the Clean Water State Revolving Fund (SRF) loan program for financing
public sewer utility infrastructure projects. The SRF financing rate for clean water projects is
determined using a formula that includes the Bond Buyer 20-Bond GO Index average market
rate®. In early 2017, this rate for many communities was less than 0.5 percent, depending on
census tract and other SRF affordability indices. This current level of interest is almost cost
free. To the extent that the County is able to take advantage of this program, the interest costs
will be significantly minimized. One drawback is that SRF loan repayment terms are typically
limited to 20 years or less. The principal and interest payments cannot be tailored around the
issuer’s existing debt service structure in an effort to levelize overall debt payments. SRF loan
agreements also require that rates be sufficient to provide for at least 1.15 annual debt service
coverage. Another drawback is that SRF loans require a loan service fee to be paid by the local
government or entity eligible to receive the loan. The loan service fee is two percent of the
total loan amount less the portion of the loan for capitalized interest.

3FDEP. 2017. State Revolving Fund, What is the State Revolving Fund (SRF)?
Accessed at: www.dep.state.fl.us/water/wff/.

The clean water SRF Financing Rate Formula is: FR = MR - 4 + (4/(1+(100/Al)3)) — 1/Log(P)
Where: FR = Financing Rate.

MR = Market Rate.

Al = Affordability Index.

P = Population served or to be served by the sponsor.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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EPA has recently developed the Water Infrastructure Finance and Innovation Act (WIFIA)
program to provide a subsidized loan program for water- and sewer-related infrastructure
projects. Based on early information provided by EPA, the subsidized interest rates are based
on a similar maturing treasury bond. Based on recent treasury rates, a 30-year WIFIA interest
rate could be near 3.0 percent. Since the WIFIA legislation limits funding to 49 percent of the
project, the remaining 51 percent would need to derive from other loans or sources.

@ Chapter 8

One benefit of WIFIA is that the repayment structure can be tailored to suit the specific
project needs and other obligations, unlike SRF loans that typically have fixed 20-year debt
service terms. The County should monitor the WIFIA program as EPA unveils it to pursue
advantageous funding opportunities. However, the SRF loan program appears to suit the
County’s SMP since the interest rate is much lower than other loan options and the program
is firmly established for Florida utilities. A recent $25 million annual segment cap was
established for SRF loans, which is expected to exceed the County’s annual borrowing
requirements for the sewer master plan.

8.3.4 BONDS

The traditional method for utilities to finance infrastructure programs is to issue revenue
bonds. Public utilities typically issue tax-exempt revenue bonds that provide tax savings for
investors and thus attract lower interest rates than conventional bonds that are subject to
income taxes from the investor. The term revenue bond is used since the primary pledge

of repayment is a revenue stream associated with the infrastructure improvements. The
interest rate on revenue bonds is currently in the 4.0- to 4.5-percent range, depending on the
issuer’s credit rating, bond maturity structure, economic conditions, and other factors. Since
this interest rate is substantially higher than SRF loans, the advantage to revenue bonds is
the repayment structure can be tailored to meet the utilities’ short- and long-term needs and
existing debt repayment structure. A drawback of revenues bonds are the issuance costs
associated with the bonds. Management, legal, financial, consulting, and engineering fees,
along with other issuance costs inherent in this type of debt, generally increase the issuer’s
costs. Unlike SRF loans, which are two percent of the total loan amount, issuance costs on
revenue bonds can vary depending on the costs mentioned above.

S2S Project Funding

------------------------------------------------------------------------------------------------------------------------------------------------
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8.3.5 SALES TAX

Pursuant to Section 212.055, FS, the governing authority in each Florida county may levy a
discretionary sales surtax of 0.5 or 1 percent to fund infrastructure projects, contingent on a
successful referendum. Proceeds from the discretionary sales tax may be used toward capital
outlays associated with construction, reconstruction, or improvement of public facilities that
have a life expectancy of 5 years or more; any related land acquisition, land improvement,
design and engineering costs; and all other professional and related costs required to bring
the public facilities into service (Florida Legislature, 2016).

Charlotte County has imposed a 1-percent discretionary sales tax since 1995 with the current
tax effective starting January 1, 2015, and expiring December 31, 2020 (Office of Economic
and Demographic Research, 2016). A voter referendum would be required to extend the
discretionary sales tax to account for projects identified past 2020. Through discussions with
County staff, an allocation of 0.25 percent of the potential future discretionary sales tax could
be used toward the septic tank and central sewer program. The level of revenue associated
with this allocation is approximately $5,000,000 per year and would defray the costs of central
sewers to property owners. Discretionary sales tax revenue has been used toward utility
infrastructure in Sarasota, Hillsborough, and Monroe Counties, and a new tax was passed in
Brevard County in 2016 for this purpose.

8.3.6 ENVIRONMENTAL ASSESSMENT

As discussed in Chapter 4, the sewer improvement program provides an environmental benefit
as well as a general benefit to property owners. Revenue from an environmental assessment
could be used for central sewer implementation.

Although it is not practical to construct and connect every septic tank in the County to central
sewer, each septic tank — or even vacant lots with no sewer availability — should help fund the
central sewer improvement program. Two apparent drawbacks from this approach are:

1) The legality and enforcement of such a fee or assessment.

2) The practical amount of revenue such a program would generate for the central sewer
program.

The most similar type of fee to the one described here is a stormwater fee or assessment.

A stormwater fee or assessment is similar in that it benefits properties in ways that are not
directly measured compared to a service such as metered water service. Stormwater funding
has an explicit state statutory authorization pursuant to Section 403.0893, FS, but no such
provision is provided for an environmental assessment or fee.

Although some overlap of water quality improvements initiated from a central sewer program
and stormwater program can be debated, there is no known literature of a fee system that
combines both. If a County-wide stormwater program is pursued, perhaps opportunities

may arise to link septic tank management and central sewer planning with the stormwater
program. Such a program requires an inter-disciplinary study of the specific merits that is
beyond the scope of this study.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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@ Chapter 8

8.3.7 MSBU AND UTILITY EXTENSION

CCUD recovers the cost of extending sewer lines in two ways — the Municipal Service Benefit
Units (MSBU)/assessment approach and the extension/lien approach. The following provides
an overview of each approach.

Because of the localized nature of the costs and benefits of central sewer installation, local
governing bodies often impose special assessments on the property and typically collect
such assessments through the annual tax bill administered through the tax collector’s office.
The procedure for imposing special assessments in Florida are set forth in Chapter 197, FS.
In addition to public hearing, notification, and other procedural matters, special assessments
imposed on a property must meet a two-pronged test: 1) the property must receive a special
benefit from the improvement, and 2) the costs of such improvements must be fairly and
reasonably apportioned among benefitting properties. Counties typically will establish
MSBUs if special assessments apply to only portions of the county area. Charlotte County
has developed MSBUs for a variety of municipal services such as streets/drainage as well as
certain sewer areas.

In FY 2016, CCUD initiated a new line extension program designed to serve new customers
with water and sewer services throughout the service area. Line extensions constructed by
CCUD are available to properties within 500 feet of an existing utility main. Longer extensions
may be considered if the requesting person is willing to pay the cost of the additional length
of the water or sewer main. Developed properties are required to connect to the sewer
system within 180 days of notice of availability, pursuant to Section 3-8-41, Charlotte County
Code. Properties are required to pay connection and extension fees pursuant to adopted fee
schedules. For a typical residential property, these costs are $11,200. To defray this significant
expense, CCUD provides financing opportunities that are administered by CCUD that involves
mailing a separate monthly bill to the property owner. The property owner is required to
execute a connection fee installment agreement and lien on the property to qualify for
financing with repayment terms that are available for up to 20 years.

The MSBU/assessment approach is the traditional method of recovering costs. The
advantages to this approach are that it meets Florida Statutes as well as it involves an
established collection procedure through the local tax collector. Since taxes have the highest
priority of payment relative to liens and other claims, the collection rate is significantly

high. Offsetting these benefits are the administrative costs of administering the program,
developing assessment resolutions, public hearings, and related procedure matters. Statutory
early pay discounts of up to 4 percent to property owners are available and need to be built
into the assessment calculation so that revenues adequately fund the extension program.

The extension/lien program does not require the same level of administrative burden
compared to the MSBU/assessment approach. However, the administrative and collection
burden under the extension shifts to CCUD. The collection enforcement of a separate monthly
bill to the property owner is not as certain as the tax bill. CCUD may be able to enforce
payment through a combination of a lien and cutoff of the water service. However, the ability
to disconnect service for non-payment of financed connection fee is a legal question beyond
the scope of this study.
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8.4 IMPROVEMENT PLAN FINANCIAL FORECAST AND FUNDING
STRATEGIES

An interactive financial model was developed to evaluate the financial viability of various
sewer expansion segments. The financial model provides for input assumptions and
projections in terms of level of self-sufficiency under various scenarios. After reviewing a
variety of funding strategies, an initial 5-year plan has been developed based on achievable
funding levels that balances property owner affordability with funding sources that match well
with the infrastructure costs.

The sewer expansion plan was viewed from the County’s perspective and from the property
owner’s viewpoint. The major cost to the homeowner is the adopted line extension fee of
$11,200 (customer contribution), which is proposed to be indexed by 2.32-percent annually.
This fee includes the costs for the necessary on-site work to connect from the property to the
CCUD sewer system and is used to fund the WRF and transmission system improvements
necessary for growth and septic to sewer conversion. This fee may be paid up front or the fee
may be assessed for up to 30 years, which equates to $528/year or $44/month assuming a
2.25-percent interest rate (compared to the assumed 2.00% interest rate on the proposed SRF
loans). The cost to vacant lots would defer to such time that development occurs.

8.4.1 FIVE-YEAR IMPROVEMENT PLAN

The initial 5-year forecast for the sewer improvement plan includes 4,008 existing developed
units out of 5,928 total lots. The a