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1. SUMMARY

Per the American Water Well Association (AWWA), water
distribution storage is provided to ensure the reliability of supply, maintain
pressure, equalize pumping and treatment rates, reduce the size of
transmission mains, and improve operational flexibility and efficiency.

The Marco Island Utility maintains and operates three water
treatment plants. These are currently permitted with the Florida
Department of Environmental Protection (FDEP) under permit number
PWS ID. Number: 5110183. This service area includes Marco Island and
Marco Shores. Goodland and Key Marco are not in the Marco Island
Utility service area, but the Utility acts as a wholesale potable water
provider for both areas.

The three plants are currently permitted for a total daily operating
capacity of 13.39 Million Gallons per Day (MGD), (see Table 2-3 for
specific plant information).

The service area currently has about an 18,000 year-round and
35,000 peak-season population. Water for drinking and irrigation is limited
either by quantity or quality. Natural water available on the island is high
in dissolved minerals and must be desalinated prior to use by the utility.
Better quality water is available off-island at the Marco Lakes site, located
approximately ten (10) miies north of Marco Island, in parts of Section 34,
T50S, R26E, and Section 3, T51S, and R26E. Water is supplied to this
lake from the Henderson Creek Canal and a series of ASR wells on the
Marco Lakes site.

The challenge of the Marco Island Utility is to manage these raw-
water resources to cost-effectively meet the evolving needs of the
serviced water users. Water demand for the Utility is projected to grow
from its present demands for 2005 to projected demands in 2015 as listed
in the table below: '

PRESENT DEMAND PROJECTED DEMAND

MGD (2005) MGD (2015)
ADP 7.95 10.8
AMDP 10.9
MDP 11.9 13.5

*ADP - Average Daily Production for Year
*AMDP - Average Maximum Day Production per Month for Year
*MDP — Maximum Day Production for Year
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The seasonal peaking demands for water require innovative
solutions to cost-effectively meet supply needs. The ASR wells allow the
Utility to store water in peak supply periods (rainy season) and supply
water in the peak demand periods (tourist/dry season).

The following work elements are submitted in compliance with the
FDEP directive to develop a Source/Treatment/Storage Capacity Analysis
Report for the Utility. The completed work elements are consistent with
the FDEP requirements.
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2. DESCRIPTION OF PUBLIC WATER SYSTEM
The Marco Island Utility is a publicly owned utility.
A. INTERCONNECTIONS AND AGREEMENTS
Three (3) interconnections exist related to this service area.

Two of the interconnects are related to surface water flow, and one
is a utility interconnect.

Marco Island Utilities maintains an interconnection, via a water
control structure, which allows controlled flow of water from the Henderson
Creek Canal into Marco Lakes, when the canal level is above 3.5 feet
NGVD.

The utility also maintains an interconnect with Collier County
Utilities that is able to provide finished water to the distribution system in
case of emergency, however it is currently not in use.

A third interconnect is currently in the final design stage and is
proposed to provide about 100 cubic feet of water per second to the
Henderson Creek Canal via the Golden Gate Canal during available
periods.

Marco Island Utilities does not supply or receive water from any
other entity. The interconnect with Collier County Utilities has reportedly
never been used.

B. SERVICE AREA

The Marco Island Utilities Service Area includes the City of Marco
Island and Marco Shores. The utility also treats wastewater from, and
could possibly serve the Isles of Capri with wastewater during the span
covered in the City’'s Master Plan. Marco Island provides bulk water to
Collier County, which distributes it to Goodland. The Utility also treats
sewer water for North Shore, the City of Marco Island, Goodland, and the
Isle of Capri.

Three water treatment plants, Including two Lime Softening Plants
and a Reverse Osmosis (RO) Plant, supply the Marco lIsland water
system. The system also includes production wells that supply the RO
Plant, a surface water supply facility at Marco Lakes, aquifer storage and
recovery (ASR) wells, ground storage tanks, high service pumps, and
distribution mains. The location of each of the above listed facilities and
the extent of the area served is shown on Figure 2-1.
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The existing Marco Island water supply system was designed and
built in 1969. Subsequently, system capacity was increased to meet
demands of the service area as population grew. In 1992, system
capacity was increased by the expansion of the RO Plant and wellfield.
The RO plant capacity was enlarged from 4 mgd to 5 mgd in 1996. The
RO plant capacity was then enlarge from to 6 mgd in 1998

C. FIRE PROTECTION

Fire protection is an important part of the City of Marco Island water
development and storage program. Water levels are maintained at a
minimum of 10 feet in the storage tank at the RO plant for fire reserve.
Each foot is equivalent to 208,000 gallons. A smaller amount of water is
maintained at the lime softening storage facility as backup. This maintains
a minimum aggregate amount in storage for fire protection of
approximately 2 million gallons.

The Utility provides fire protection flow in compliance with the
American Water Works Association (AWWA). The Utility can provide flow
for residential, multi-family, and commercial areas at the medium to higher
levels of recommended flows. The assumed fire-flow rates are
conservative based on typical AWWA rates. These are flows for two (2)
hours at the foliowing rates for the listed land-use areas:

Land Use Fire-Flow Rates (gpm) Total Flow (gal)
Single-family residential 1500 180,000
Multifamily residential 2500 300,000
Commercial 3500 420,000

Total two-hour fire-flow = 900,000 gallons

Per policy of the Marco Island Utility, a reserve of 2 mgd is
maintained for fire protection.

The high service pumps supplying water directly to the service area
can pump 32.9 mgd, see Table 2.1,

9Marco Isi Capcity Report 1140604 4



D. PWS FACILITIES

Existing sources, treatment, pumping and finished-water storage
facilities are described in Tables 2.1 through 2.5, Service connections by
type are summarized in Table 2.6.

The information listed in these tables was established and verified
in the Consumptive Use Permitting Process with the South Florida Water
Management District (SFWMD) for the issuance of Water Use Permit No.
11-00080-W. This Water Use Permit is for an annual allocation not to
exceed 4535 million gallons. This Consumptive Use Permit expires
February 8, 2016.
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3. PAST WATER PRODUCTION

This section describes water production over the past ten (10)
years by the Marco Island Utility. The total water production of the utility
has been from three operating water treatment plants. These treatment
plants are:

1) Marco Island Lime Softening Plant
2) Marco Shores Lime Softening Plant
3) Marco Island Reverse Osmosis Plant

The monthly average daily and average maximum-day quantities of
finished water per month are listed in tables 3-1 through 3-3 for each of
the three treatment plants. The total monthly average daily and
maximum-day per month for the aggregate utility water production is listed
in Table 3-4 for the period January 1995 through December 2005.

This data from tables 3.1, 3.2, and 3.3 is presented graphically is
Figures 3-1, 3-2, and 3-3. The data presented in Table 3.4 is presented
graphically in Table 3.4, where average daily pumping rates for the year
are presented along with the maximum daily pumping rate for the same
year.

The average daily produced water by the utility has increased from
about 6 mgd for the year 1995 to approximately 8 mgd for 2005. The
maximum day produced water for a day in the year has been in the range
of 11 mgd to 12 mgd for the same period. The max-day pumpage for a
year has not shown a similar increase trend as the average daily amount
of produced water for a year.

No unusual water demands were used in the analysis. Few major
water loss or large maintenance issues were applied. The lime softening
plants typically have a maximum of a 1-% loss factor above the
represented finished water volume.

The R.O. plant has a 25% use factor above the represented
finished volume. The feed water from the wells yields a product stream of
50% and a concentrate stream of 50%. The concentrate stream is then
again treated at the same recovery rate, yielding a final finished product
stream volume of 75% of the initial feed water volume.
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4.

PROJECTED WATER DEMAND AND FINISHED WATER STORAGE
NEED

To aid in determining the projected water demands for the system,
WRS reviewed the following data sources:

> A report prepared by Water Resource Solutions, Inc., entitled
‘Application to the Individual Water Use Permit for Public
Water Supply, Marco Island Utilities, Section 3, Township 518,
Range 26E and Section 34, Township 50S, Range 26E,
Collier County, Florida (WUP No. 11-00080-W)”  QOctober,
2004

» A report prepared by Montgomery, Watson, Harza, Inc.
entitled “City of Marco Island Utility Master Plan”, June, 2004

> American Water Works Association Text, entitled “Water
Distribution Systems Handbook”, 2000

Projected water use demand is described in the October, 2004 WRS
Water Use Permit application submitted to the SFWMD. Table 4.1
reproduces the projected population, per capita usage, total annual use,
average month use, maximum month use, and ratio of maximum:average
use from the report. The average daily per capita use exceeds 400
gallons per day. The data listed in Table 4.1 is accepted and verified by
the South Florida Water Management District (SFWMD), and was part of
the data base used to approve the current Water Use Consumptive
Permit. The unusually high per capita use figure is attributed to the large
portion of the daily permitted water use that is applied to private irrigation,
public amenities, and golf course irrigation.

Table 4.2 is partially based in part on the information established in
Table 4.1. Table 4.2 presents the projected water demand and finished-
water storage needs for the next ten years.

A conservative peak-hour to average-day peaking factor of 3.7 is
used to calculate the peak-hour demand. Due to the large portion of the
water consumed for irrigation (mostly applied at night), the peaking factor
is better spread over the total 24-hour period of the day. If sufficient data
were available, it is anticipated the actual peaking factor is less than 3.7.
The 3.7 peaking factor yields a peak-hour demand for the next ten years,
starting from 1.33 mgd currently and increasing to 1.66 mgd for 2015.
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Minimum required finished water storage is calculated by multiplying
the maximum day treatment capacity of the plant(s) X 25% + required fire
storage. Fire storage is established as 2 million gallons per day (mgd) by
policy of the City of Marco Island Utility. Since the allocated fire storage of
2 mgd is very conservative, this volume is used as a constant for needed
fire storage for Table 4.2, through the year 2015. Twenty-five percent of
the max day treatment capacity of 13.40 mgd is 3.35 mgd. This yields
minimum required finished water storage of 5.35 mgd. This is within the
current storage volume of 7.0 mgd for the utility. An additional 3-4 miltion
gallons of storage is planned in the next two years, but final budgeting is
not completed.
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3. RECOMMENDATIONS FOR NEW OR EXPANDED FACILITIES

Figure 5.1 is a graphical presentation of total annual average daily
water demand and total maximum-day water demand. This plot is a
graphical representation of the data tabulated for projected water demand
in Table 4.2. Based on recent maximum-day water supplied for the year,
the projected maximum-day demand graph seems potentially high.

Figure 5.2 includes a plot of the same data as Figure 5.1 with an
estimated date/time of exceeding finished water storage. Finished water
storage is projected using a maximum-day to average daily demand
peaking factor. This figure is conservative based on the demographics of
Marco Island. The peaking factor as calculated by dividing the maximum
daily pumpage by the average daily production for the year varies from
1.44 in 2005 to a low of 1.26 for 2015. Additional data may be collected at
a later date to better define the peaking factor.

The estimated date of exceeding finished water storage is 2010.
Figure 5.3 includes a plot of average and maximum daily demand,
projected fire flow and projected finished-water storage.

Figure 5.3 shows that the finished-water storage capacity exceeds
the total needed storage for the utility through the year 2015. The
derivation of when the finished-water storage need will exceed the existing
total useful finished-water storage capacity is primarily dependent on the
maximum-day demand for the year. This value is projected to increase
from 2005 to the year 2015 from 3.1 MGD to 3.4 MGD. This, in
combination with the needed fire storage means that the total needed
storage projected for the year 2015 of 5.4 MGD is less than the current
storage of 7.0 MGD.

Table 5.1 lists the planned improvements/expansions for the next seven
(7) years.

No new high service pumps are needed for the distribution system.

The only new high service pumps envisioned for addition at some time will
be for transporting water from the lake to the water treatment plants.
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