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INTRODUCTION

The City provides wastewater service not only to all its residents, but also to those persons
living in the Greenbriar area on the eastern periphery of the City. This Greenbriar section used to
have its own treatment plant (maintained and operated by the City) but it has since been decommis-
sioned and the lines connected into City facilities. Figure 1 shows the Wastewater System, includ-
ing the contiguous Greenbriar Service Area and the Utilities, Inc. Area that serves some of the unin-
corporated enclaves on the eastern section of town. Residential and commercial are the primary
users, and of those two residential is the greater.

INVENTORY

The City’s Wastewater Treatment Plant (WWTP) forms the heart of the wastewater collec-
tion system. With a design capacity of six million gallons daily (mgd), it normally operates at be-
tween four and five mgd. The WWTP treats the water and then discharges it into St. Joseph’s
Sound or into the reclaimed water system (please see the Potable Water Sub-element for a discus-
sion of the provisions of reclaimed water).

The wastewater is processed to P
treatment standards of five milligrams per | §
liter (mg/1) Biochemical Oxygen Demand | §
(BOD), five mg/l suspended solids, three ||
mg/l nitrogen, and one mg/l phosphorus.
These standards meet state requirements.
Approximately 14,500 gallons of sludge
(consisting of 4.0% solids) are removed | 4
each day. Figure 2 shows the process by
which the wastewater is treated. This aerial view of the Wastewater Treatment Plan shows the

A series of lift stations, force|layout of the facility.
mains and gravity sewer mains transport
the wastewater from homes and businesses to the WWTP. Force and gravity mains can range in
size from two to 24 inches. There are a total of 42 City-maintained lift stations, and many private

; lift stations.

CgﬁZéhirgLT‘Li s o The City is ur}able to substaptiate any defi-
ciencies or surpluses in the sewer lines. From the
available data , the City has enough sewer line capac-
ity to handle existing land use and zoning. The City
enforces the Uniform Development Code (UDC) re-
quirements that the developer install sewer lines
within the development and then hook into City fa-
cilities (for which the developer must also pay). Line
extensions to make these connections possible are
funded by impact fees. However, state require-
ments are such that the City cannot force a waste-
water system hook-up as long as the private septic
system is working.

There are three other wastewater treatment
plants within the City and one in the Planning Area.

When solids or gases are dissolved
in solution, it is necessary to provide in-
formation on their concentrations. A mil-
ligram (mg) is .001 grams, or
about .00003527 ounces. A microgram
(ug) is .000001, or about .000000035
ounces. A liter is approximately equiva-
lent to a quart. When one considers that
there are 32 ounces in a quart, it can be
seen that the concentrations are indeed
very tiny. Still, the effects of some pollut-
ants on the environment can be significant
at these small amounts.
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Figure 2

Dunedin Wastewater and Reclaimed Water Flow Diagram
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Coca-Cola North America, a beverage processing concern, is located immediately to the north of
the WWTP. Its small plant uses 0.125 mgd extended aeration treatment for its industrial wastewa-
ter only; the sanitary sewer is sent to the Dunedin system. Under federal and state discharge per-
mits, it is allowed a discharge of 0.45 mgd; disposal is via surface water discharge to St. Joseph’s
Sound.

Caladesi Island State Park maintains a package treatment plant that serves mainly the park’s
day use population (a maximum of 2,100 persons at any given time). The capacity of 5,000 gallons
per day is also the maximum allowable discharge. Treatment is through extended aeration and the
wastewater is sent to a rapid infiltration basin (also called a “perc pond”) where the water both
evaporates into the air and percolates into the soil. A sludge drying bed onsite allows for the solids
to be collected. These are such small amounts that the Florida Department of Environmental Pro-
tection (DEP) allows them to be bagged and sent out with the other refuse.

The Utilities, Inc. Wastewater Treatment Plant has an estimated service population of 7,500
to 8,500 persons served. With a 1.1 mgd capacity, it is permitted for .90 mgd but has an average
daily flow of 0.63 mgd. Its operating level of service (LOS) is between 88 and 100 gallons per cap-
ita per day (gpcpd). Disposal is through extended aeration with final filters including denitrifica-
tion; these were upgraded to tetradenitrification filters. Final discharge is to Curlew Creek.

The Lone Pine Trailer Park, which utilized its own treatment plant, was subsumed under the
City system in March of 2004.

While septic tanks have been a problem in the past, they are much less so currently. Most
of the private systems are located in the enclaves; as these are annexed (quite often because their on-
site treatment is failing), septic tank systems are eliminated. Spanish Trails was the last major sub-
division within the incorporated City to have extensive use of septic tanks (130). Wastewater ser-
vices as well as reclaimed water lines were installed in 2002. Major sewer mains are now all in
place, with some upgrades in size scheduled to occur with replacement. Other areas in the Green-
briar Service Area (e.g., Lofty Pines) are still on septic tanks, and because these areas are not in
incorporated City, they cannot be forced to hook up to sewer system. Scattered locations where
annexed lots are either too far from sewer line to hook up, or where hook-up simply has not taken
place.

Table 1 was created by examining the enclaves
vis-a-vis the Sanitary Sewer Atlas. Where sewer later-
als were shown, they were presumed to be connected
to the residence; where sewer laterals were not shown,
and development exists, the number was tabulated.
There also appear to be instances where development

TABLE 1
ESTIMATED USAGE OF SEPTIC TANKS IN
SERVICE AREA

In Incorporated City 16

has been annexed but they have not been connected to In Enclaves 244
the wastewater system (i.e., no sewer laterals are dis-| In Periphery 121
played in the atlas). These are also tabulated in Table | (¢-&» Greenbriar)

1. Obviously, this approach only considers the en-| Total 381
claves and nearby incorporated areas and does not| Source: Dunedin Planning & Development,
constitute an exhaustive study of the entire City. 2007

Commercial usage of septic tanks occurs only
in the unincorporated areas.

The soils comprising Dunedin are shown in Figure 3. The following soils have severe or
very severe limitation for urbanization, including septic tank usage: Adamsville, Astor, Charlotte,
Coastal Beach, Eldred, Felda, Fellowship, Immokalee, Made Land, Manatee, Myakka, Okeecho-
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FIGURE 3

SOILS
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WABASSO FINE SAND
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GRAVEL PIT

WATER FEATURE (MAY BE PERMANENTLY OR
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bee, Oldsmar, Orlando, Pamlico, Pinellas, Placid, Pompano, Terra Ceia, Tidal Marsh, Tidal Swamp,
Wabasso, and Wauchula. Figure 4 correlates septic tank usage with these soils. Areas previously
having septic tanks and also having these constrained soil types included Spanish Trails and Dune-
din Pines; both of these areas have been completely sewered.

The 201 Facilities Plan, updated in 1988, is currently in place, the most notable accomplish-
ment being the WWTP’s upgrade to 6 mgd in the early 1990s.

ANALYSIS

The general performance of the existing facilities is more than adequate. The LOS stan-
dard, based on treatment capacity as well as the current and anticipated flows, of the Wastewater
Treatment Plant, appears to be reasonable, prudent and sufficient. The WWTP is now 16 years
old, and most major me-

TABLE 2 hanical h
HISTORICAL WASTEWATER COLLECTION RATES chanmical components have
YEAR  GALLONS  INFLOW/ FUNC- | GALLONs I/l GaLLons| a0 expected life of ten to 20
COLLECTED = INFILTRA-  TIONAL CoL-  PER Capita | years. Thus, budgeted set-
TION PorPuLA-  LECTED  PERDAY |asides for equipment are
TION  PER CAP- expected to increase. Table
ITA PER S

DAY 2 shows the historical
1997 | 6,550,000 10,800,000 40,781 161 265 | Wastewater collection rates.
With regard to the

1998 5,381,000 10,600,000 40,914 132 259 . S
impact of these facilities on
1999 5108060 5986000 41,014 125 146 | adjacent natural resources,
2001 5,212,000 5,731,000 41,843 125 137 reclaimed water system sig-
2002 4920,000 5978000 42,153 117 142  |nificantly ~reduce the
2003 5,188,000  6203,000 42387 122 126 |@mount of pollution and
water discharged from the
2004 4,889,000 7,853,000 42,541 115 185 Wastewater  Treatment
2005 | 4,663,793 6,356,500 42,769 109 1499 |Plant. Benthic studies per-
2006 4,492,000 6,503,000 45,003 100 145 formed at the plant dis-
Average 123 170 charge in St. Joseph’s
Source: Dunedin Planning & Development, 2007 Sound indicate a healthy

and diverse benthic com-
munity and therefore no pollution. Reclaimed Water use now exceeds an average daily flow of 2.7
mgd, meaning that almost 60% of wastewater flow is now being reused for irrigation.

There are, though, both problems and opportunities. While the Wastewater Treatment Plant
functions well, some items do require work. For instance, the “Sewer Line Renewal and Replace-
ment” line item in Capital Improvement Program (CIP) shows $60,000 each year from FY 2007/08
through FY 2011/12; adding in “Contracted Pipe Lining” increases the total to $140,000 each year.
The “Lift Stations” line item in CIP shows $45,000 each year for that same period. Any changes in
treatment and/or disposal regulations may necessitate additional land, and the plant is surrounded
primarily by residential to the south, east and west and by Coca-Cola North America to the north.
Needed land may have to come from property not abutting treatment plant, or the City may have to
explore other methods (such as partnering with other local governments) to meet these regulations.

While the amount of limited vacant land suggests that the City is rapidly approaching its
build-out population (and thus no need for an expansion of the WWTP’s capacity), the lack of new
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development signals a reduction in sewer impact fees. The only new facilities required are sewer
lines serving new development or existing development currently utilizing septic tanks

Although overall the wastewater system is functioning well, there are areas that could be
improved. Although the Inflow/Infiltration (I/T) LOS standard of 275 gpcpd is relatively high, mak-
ing an annual estimate continues to be difficult. The 201 Facilities Plan estimated that 24.5% of the
wastewater flows were attributable to I/I. The annual assessment has been performed by taking the
peak flow and dividing this by the sewered population; this yields (6,503,000/45,003) or 145 gal-
lons per capita per day. This is well below the LOS standard; taking 24.5% of it would reduce this
number even further.

Hydraulically, the WWTP can process total wastewater flows of 15 mgd for short periods of
time. This translates into total wastewater flows of 333 gpcpd utilizing the 2006 population. Thus,
while I/I is a problem at times, it is not considered excessive enough to drive the application of lim-
ited resources.

The extensive use of lift stations has received great attention. New panels were installed in
Numbers 32, 11 and 16, while Number 26 was completely rehabilitated. Emergency generator re-
ceptables and transfer switches have been installed on 28 of 42 lift stations. Lift Station Number 1
is the only facility that is considered average that is in the process of being improved. This has re-
sulted in the assessment that the condition of all other lift stations are either above average or good.
Finally, as noted above, the continued use of septic tanks can result in pollution issues. And while
these may be isolated initially, should the contamination proliferate to such water bodies as Curlew
Creek, the effects will become much more widespread.

Examining the soils and land use in relation to the various treatment plants leads to the fol-
lowing associations:

Dunedin Wastewater Treatment Plant is located on Made Land, Urban, which has a
high water table. Surrounding land uses include Industrial and Residential Medium.

Coca-Cola North America also sits atop Made Land, Urban. Industrial Limited,
Residential Medium, Recreation/Open Space, Commercial General and Commer-
cial Recreation are the surrounding land uses.

Caladesi Treatment Plant was built on Made Land on top of Tidal Swamp and has
severe constraints. All of Caladesi Island is Recreation/Open Space.

Utilities, Inc, in the Planning Area, has its facilities on Oldsmar-Myakka, which can
have severe constraints. Surrounding land uses include Residential Urban.

LEVEL OF SERVICE

Dunedin has adopted three level of service standards with regard to wastewater, as shown in
Table 3 below.

The maintenance of LOS will be accomplished through a number of methods, the first being
maintaining the Wastewater Treatment Plant at optimum operating conditions. Solutions include
setting aside proper funds each year for equipment replacement to include current technology up-
grades. Revenues will come from utility fees. Replacing aging and deteriorating sewer lines and
lift stations is also part of maintaining the operating LOS; Renewal and Replacement Funds should
pay for these. The continued implementation of the smoke detection system will have far-reaching
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TABLE 3
EXISTING WASTEWATER LEVELS OF SERVICE
'YEAR LEVEL OF SERIVCE MEASURE STANDARD POPULA- FLOWS OPERAT- LOS
TION (GALLONS | ING LOS ACHIEVED
SERVED = PER DAY) ?
é"‘_’i. Transport and Treat GPCPD 102 45,003 4,492,000 100 gpcpd  Yes
Xisting

Wastewater Flows MGD 6.00 45,003 4,492,000 | 4.49 mgd Yes

Inflow/Infiltration GPCPD 275 45,003 6,503,000 145 gpcpd Yes
Source: Dunedin Planning & Development, 2007

effects on reducing inflow and infiltration. Finally, the application of the Concurrency Management
System requirements will ensure that the impacts on the WWTP will be evaluated prior to approval
of any development plans.

A Sewer Main Extension Plan is FIGURE 5
needed to provide service to major areas util- Areas Near Concentrations of Septic Tanks
izing septic tanks. There are only two large —
areas with significant usage of septic tanks. e
The raw sewage in Lofty Pines, located in
Greenbriar Service Area, has long been a
problem. The situation is made more difficult
because the lots are not in the City and cannot
be forced to connect to available sewer lines
(along Main Street to the north, Barrington
Hills to the west and the Greenbriar subdivi-
sion to the south). Funding for this would also a
be difficult. One possible solution would be
the use of One Cent Optional Sales Tax
(also known as the Penny for Pinellas). An
assessment district may be necessary, or a possible joint City/county project to alleviate potential
health hazards.

The situation in Lake Citrus Estates, Citrus Heights Manor and Lake Pines Estates used to
be similar to Lofty Pines. However, the service area has been contracted so that it takes in only
small portions of these subdivisions. Extensive piping is no longer necessary to serve those resi-
dences in the Wastewater Service Area.

While the other location is large in size, it looks to contain only ten properties utilizing sep-
tic tanks. This is the Tooke’s Lake Area south of Virginia Street. Extending service into this area
would not be difficult as there are numerous lines on Virginia Street to the north, in Coastal High-
lands Subdivision to the south and in the Patricia Estate and Dunedin Lakewood Estates to the west.
In 2007, the City’s Engineering Section and the Wastewater Division began working on a plan ex-
tending a gravity main line off of Cedarwood Avenue to serve this area.

‘GREENBRIAR
/SERVICE
AReA

BOUNDARY

GIFY 3MITS

CITYLIMITS:

PROJECTIONS

Making use of the population projections found in the Introduction chapter, the estimates
found in Table 4 can be made.
While the 2006 assessment was able to take the existing flows and relate them to the popu-
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TABLE 4
PROJECTED WASTEWATER LEVELS OF SERVICE

'YEAR LEVEL OF SERIVCE MEASURE STANDARD POPULA- ESTIMATED PLANT LOS
TION OPERATING  CAPACITY ACHIEVED
SERVED LOS ?
2015 Transport and Treat GPCPD 102 45,836 4,675,294 gpd 6,000,000 gpd Yes
Projected Wwastewater Flows MGD 6.00 45,836 4.68 mgd 6.00 mgd Yes
Inflow/Infiltration GPCPD 275 45,836 170 gpepd N/A Yes
2025 Transport and Treat GPCPD 102 46,299 4,722,498 gpd 6,000,000 gpd Yes
Projected Wasewater Flows MGD 6.00 46299  472mgd | 6.00 mgd Yes
Inflow/Infiltration GPCPD 275 46,299 170 gpepd N/A Yes

Source: Dunedin Planning & Development, 2007

lation in order to determine the operating LOS, future year projections must utilize the LOS stan-
dard and relate it to both population and plant capacity. As can be seen, utilizing the 102 gpcpd
yields flows that do not exceed the WWTP’s capacity of 6,000,000 gallons per day. From the infor-
mation in Table 3, the historic average is much closer to 123 gallons per day, meaning that the City
can actually transport and treat flows in excess of its LOS standard. In this case, exceeding the LOS
standard is a positive attribute.

Although the average of the historic per capita peak flows is listed in Table 4, another way
to derive this estimate would be to inflate the target year average daily flows by the same proportion
as the existing (the peak flow of 6,503,000 gallons exceeds the average daily flow of 4,492,000 by
45%). Performing this arithmetic procedure and then dividing by the respective future year popula-
tions results in 148 gpcepd for the peak flow. The historic figures yield higher estimate and will be
used here.

PLANNING AREA ANALYSIS

The soils within the Planning Area are similar to those found in the City. There is a tremen-
dous prevalence of Immokalee, Myakka, Orlando and Pinellas soils. Almost the entire Planning
Area has severe or very severe constraints on septic tank usage based on soils. Known locations
within enclaves and the Planning Area having septic tanks include northeast Michigan Boulevard
and Garrison Road, Dunedin Pines, Lofty Pines Estates, Dunedin Ridge, Carnation Drive, Tooke’s
Lake, the Lake Pine Estates area, and, to a lesser degree, Pinellas Groves and Evans Subdivision
(because of limited septic tank use in these latter areas). Figure 4 shows these locations

With regard to service provisions, if the entire Planning Area (including Greenbriar Area)
were annexed and those areas within the Wastewater Service Area are developed by 2025, a total
functional population of 46,459 would exist. This would result in (46,459 x 102 gpcpd) 4,738,818
gallons per day. With a capacity of 6 mgd, the WWTP would not be exceeded. Ultilities, Inc., how-
ever, would continue operation, thus supplementing City’s capacity.

SUMMARY

The City’s approach to the provision of wastewater services is more than adequate and is
expected to remain that way through the year 2025. The projected operating levels of service show
that the demands of the city’s residents can be met. Even the addition of those residents in the Plan-
ning Area receiving wastewater services will not trip the threshold of plant capacity. As long as the
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City can maintain its current treatment capabilities, (which may involve additional funding set-
asides for the aging infrastructure) there should be few problems.
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INTRODUCTION

Water is necessary for our survival. While we can go several weeks with little or no food,
we can only go a few days without water.

Dunedin is one of the few communities in Pinellas County that supplies its own water. The
City not only pumps the groundwater but also treats it and distributes it. And on the flipside, Dune-
din reduces consumption of this precious resource through conservation measures and the use of
reclaimed water.

INVENTORY

Although part of the Southwest Florida Water Management District (SWFWMD) area, the
City is an independent producer and distributor of potable water. Dunedin meets all current and
projected water needs without relying on other agencies or systems. While not tied into the regional
water system, the City does, however, coordinate with SWFWMD and its Regional Water Supply
Plan (RWSP) regarding consumptive use permits, water conservation and educational information.

Dunedin’s raw water supply comes from the Upper Floridan Aquifer. Fresh groundwater is
pumped from 26 existing wells, with varying casing (the metal jacket that surrounds the upper por-
tion of the well) depths to 80 feet, and drill (how far down the entire well goes) depths to 300 feet.
Yields are between 150 and 850 gallons per minute (gpm). The average chloride content of the
raw water is 120 parts per million (ppm), the average total dissolved solids is 350 ppm, and the cal-
cium and magnesium ions average 260 ppm. At this time, three more fresh water wells are
planned: one replacement well and two new wells. One test production brackish water well was
inaugurated in 1995. A casing depth of 220 feet, and a total depth of 400 feet allows for a with-
drawal rate of 300 to 500 gpm. The average chloride content of the brackish well is 400 ppm, with
an average total dissolved solids of 1,100 ppm, and an average hydrogen sulfide content of 4.2 ppm.

While the Water Treatment Plant (WTP) has a capacity of 9.5 million gallons daily (mgd)
(and expandable to 12 mgd), pumpage is limited by SWFWMD’s imposed withdrawal rates. The
City is allowed an annual average permitted withdrawal rate of 6,617,000 gallons per day, with a
peak month rate of 8,725,000 gallons per day.

Pre-treatment of the raw water includes chlorine to reduce hydrogen sulfide prior to potas-
sium permanganate injection, followed by potassium permanganate (three ppm of a 3% solution)
to oxidize both the iron and the hydrogen sulfide. Greensand pressure filters allow for 10.2 mgd
total capacity, with a filtering rate of three to five gallons per minute per square foot (gpmpsf). The

filters can be used for 35 to 48 hours between back-
washings; the backwash rate is12 gpmpsf.
Sulfuric Acid is utilized for calcium carbon-
. |ate scale prevention, adjusting the water to a pH of
) ,AS can be seen from the ongoing 6.7. A chemical additive called AWC AIOZ Plus is
discussion, there are several types f)fwater used for the prevention of calcium and barium
ba?“@ on the amount of salt found in them. sulfate scaling, with a 2.0 ppm dosage rate. The mi-
This is shown below: cron filtration consists of four filter housings with
five micron polypropylene cartridge filters (reverse
osmosis (R/O) feed), and three filter housings with 5
micron polypropylene cartridge filters (blend). The
membrane softening units are powered by five 125
horsepower high pressure pumps, each capable of

DATA POINTS:
TYPES OF WATER

Fresh water: <0.05% dissolved salts
Brackish water: 0.05 to 3% dissolved salts
Saltwater: 3-5% dissolved salts

Brine: >5% dissolved salts

Source: Wikipedia
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DATA POINTS:
REVERSE OSMOSIS

In regular osmosis, in the diagram A below, an open-ended tube has been placed in a beaker
of pure water. Note that the water level in the tube is the same level as in the beaker. In B, one end
has been sealed with a semipermeable membrane and the tube partially filled with a salty solution.
This semipermeable membrane will allow some atoms to pass through it, but not others. At first,
the level of the salt solution and the pure water are at the same level, but over time, the level of the
salt solution rises (C). The membrane, having millions of tiny holes in it, allows water to flow
through it, but not salt. Some of the water flows from the beaker into the tube, pushing the salty wa-
ter up through osmotic pressure. This rise will continue until the water pressure increases such that

it is equal to the osmotic pressure (D). At that point, osmosis ceases.
Tube

"4
Bea.ker\A
A B C D

In reverse osmosis, the membrane acts as a very fine filter to create drinkable water from
raw water that contains salt or other impurities. Raw water is placed on one side of the membrane
and pressure is increased until osmosis is stopped and then reversed. Only the water flows through
the membrane, leaving the salt and other contaminants behind. The treated water is sent one way
and the impurities are sent another.

Source: howstuffworks.com

extracting 1,500 gallons per minute. The membranes themselves are a polyamide spiral wound thin
film composite, 8.5 diameter x 40” length. The four units allow for an 80% recovery (e.g., for
every 100 gallons of feed water entering the plant, 80 gallons are usable). The other 20 gallons
are disposed of as concentrate and sent to the Wastewater Treatment Plant. One hundred pounds of
feed pressure generate 1,500,000 gallons per day per unit. The membranes are arranged in a 26:13
array with seven element vessels.

Post-treatment consists of degasification to remove carbon dioxide Two units of 6 mgd
each utilize a forced draft type. Chlorination (at 1.5 ppm) is utilized for disinfection. Fluoridation
(at 0.8 ppm) is a cavity preventive, and Sodium Hydroxide is used for stability and for a pH adjust-
ment to 8.3.

To store the water prior to delivery, the City makes use of two two-million gallon tanks at
the Water Treatment Plant, one two-million gallon tank at Belcher Road, and one two-million gal-
lon tank at the Jerry Lake Soccer Field. Four pumps allow for high service pumping capacity: one
60 HP with a 1,750 gpm yield; one 75 HP produces 2,400 gpm; one 100 HP allows for 3,100 gpm;
and one 125 HP provides a 3,650 gpm yield.

The concentrate discharge mentioned above is injected with Sodium Hydroxide for pH con-
trol prior to sending it to the Wastewater Treatment Plant. An inverted siphon pipeline takes the
liquid to the WWTP. Final disposal is by dilution with wastewater at Wastewater Treatment Plant
inlet.

The City’s extensive water system shown in Figure 1, along with the two planned produc-
tion wells.

The City previously rejected a “Wellhead Protection Ordinance,” the philosophy at the time
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being that due to the nature of the City’s urban well-
field, such a protection plan is not feasible. Many of
the existing production wells lie within generally ac-
cepted setback requirements. New well construction
generally adheres to these same setback requirement.
The hydrogeology of the aquifer, conservative well
construction design and state-of-the-art production
technology ensure a safe finished water product. Ad-
ditionally, the land use provides protection through
application of Recreation/Open Space designation,
and the National Pollutant Discharge Elimination
(NPDES) activities restrict introduction of hazard-
ous materials into the natural environment. Educa-
tional programs to citizens and groups show the
proper disposal of hazardous items and highlight the
environmental damage that can occur if proper dis-
posal is not followed. The City will continue to iden-
tify wellheads for development and redevelopment

DATA POINTS:
CONCENTRATIONS

When solids or gases are dissolved
in solution, it is necessary to provide in-
formation on their concentrations. When
it is useful to show how soluble a material
is, it is useful to express this concentration
in mass per unit volume (such as milli-
grams per liter). When it is convenient to
display very small amounts of solute
(solute is the item of interest; solvent is in
what the solute is dissolved), parts per mil-
lion (or ppm) is often utilized. PPM is the
mass of the item in solution divided by the
total mass of the solution times one mil-
lion.

Source: MSDS Hyper Glossary

review purposes, thus providing an additional layer of
review for protection. These are shown in Figure 2.

The City has reconsidered this approach and is currently preparing such a n ordinance that
would offer additional protection to wellheads.

SWFWMD has previously defined areas of high recharge/discharge and supplied this infor-
mation in 2003. As can be seen in Figure 3, only a small sliver of mostly developed land near Jerry
Lake falls into the “High Recharge” category (greater than ten inches per year). The extreme east-
ern portion of the City has a rating of “Very Low Recharge to Moderate Recharge” (two to ten
inches per year). This latter area is very highly developed already, with little vacant land. How-
ever, it appears that much of the Vanech Recreation Complex falls into this area, as does the Weath-
ersfield Recreation Complex. Both of these areas have a Recreation/Open Space land use category
assigned to them, thus ensuring their continued application as recharge areas.

Natural and man-made hydrological features are shown in Figure 4.

The condition of the groundwater is generally good. Chloride concentrations in production
and monitoring wells range from 50 to 250 mg/l. From core samples collected during the installa-
tion of a monitoring well in Dunedin, there is consistent limestone to 68 feet below land surface
(bls). Water quality degradation occurred between 174 and 184 feet bls, with chloride concentra-
tions rising from 121.5 mg/l to 710 mg/l. Sulfate concentrations also increased from 14.2 mg/I to
78.2 mg/l. While quality remained constant from 184 feet to 219 feet bls, it changed tremendously
between 224 and 294 feet bls: chloride concentrations rose from 1,960 mg/1 to 3,750 mg/l, and sul-
fate concentrations increased from 248.3 mg/l to 537 mg/l. Oddly, from 314 to 414 feet bls chloride
and sulfate concentrations decreased. Finally, at 604 feet bls, chloride concentrations were up to
16,438 mg/1 and sulfate concentrations increased to 2,612 mg/I.

Table 1 shows the results of testing of a typical well. The sample was taken from Well
Number 91 in August of 2006. The results show that the City’s water quality far exceeds the stan-
dards and is quite safe. Well 91 is a relatively new well, having been constructed in LIt
should be noted again that, overall, chloride levels have increased, the concentrations having fluctu-
ated in response to changes in individual well and total well-field production.
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TABLE 1
ANALYTICAL RESULTS OF WELL NUMBER 91 GROUNDWATER SAMPLE

INORGANIC ANALYSIS (mg/l) SECONDARY CHEMICAL ANALYSIS (mg/l) FLORIDA SAFE DRINKING WATER COMPLIANCE- UNREGULATED GROUP I
VOC ANALYSIS (ug/l) (ugh)
CONSTITUENT NOT TO EXCEED ~ RESULT CONSTITUENT Not TO RESULT CONSTITUENTS NoT TO RESULT CONSTITUENT RESULT
EXCEED EXCEED

Arsenic .001 0.0024 Aluminum 0.2 <0.1 1,2,4-Trichlorobenzene 70 ND Carbaryl ND
Barium 2 0.03 Chloride 250 40 = CIS-1,2-Dichloroethylene 70 ND Methomyl ND
Cadmium .005 <0.002 Copper 1 <0.01 = Xylenes (Total) 10,000 ND Aldicarb Sulfoxide ND
Chromium 0.1 <0.02 Fluoride 2.0 0.21 = Dichloromethane 5 ND Aldicarb Sulfone ND
Cyanide 2 <0.005 Iron 0.3 0.02 = O-Dichlorobenzene 600 ND Metachlor ND
Fluoride 4 0.21 Manganese 0.05 0.01 = Para-Dichlorobenzene 75 ND Aldicarb ND
Lead 015 <.001 Silver 0.1 <0.01 ' Vinyl Chloride 1 ND 3-Hydroxycarbofuran ND
Mercury .002 <0.0002 Sulfate 250 30 1,1-Dichloroethylene 7 ND Propachlor ND
Nickel .1 <0.02 Zinc 5 <0.01 = TR-1,2-Dichloroethylene 100 ND Aldrin ND
Nitrate 10 0.002 Color 15 CU 10 = 1,2-Dichloroethane 3 ND Dieldrin ND
Nitrite 1 0.005 Odor 3 TON 2 1,1,1-Trichloroethane 200 ND Dicamba ND
Selenium .05 <0.002 PH 6.5-8.5 7.7 = Carbon Tetrachloride 3 ND Metribuzin ND
Sodium 160 18 Total Dissolved Solids 500 260 = 1,2-Dichloropropane 5 ND
Antimony .006 <0.001 Foaming Agent 0.5 <0.05 = Trichloroethylene 3 ND
Beryllium .004 <0.002 1,1,2-Trichloroethane 5 ND
Thallium .002 <0.001 Tetrachloroethylene 3 ND

Monochlorobenzene 100 ND

Benzene 1 ND

Toluene 1,000 ND

Ethylbenzene 700 ND

Styrene 100 ND
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TABLE 1 (CONTINUED)
UNREGULATED GROUP II PURGEABLE UNREGULATED GROUP III (ug/l) PESTICIDE AND PCB (ug/l)
(ug/l)
CONSTITUENT RESULT CONSTITUENT RESULT CONSTITUENTS NOTTO = RESULT CONSTITUENT NOTTO = RESULTS
EXCEED EXCEED

Chloromethane ND Isophorone ND Endrin 2 ND Benzo(a)pyrene 2 ND
Dichlorodifluoromethane ND 2,4-Dinitrotoluene ND Lindane 2 ND Pentachlorophenol 1 ND
Bromomethane ND Dimethylphthalate ND Methoxychlor 40 ND PCBs 5 ND
Chloroethane ND Diethylphthalate ND Toxaphene 3 ND Dibromochloropropane 2 ND
Trichlorofluoromethane ND Di-N-Butylphthalate ND Dalapon 200 ND Ethylene dibromide .02 ND
Trans-1,3-dichloropropylene ND Butyl Benzyl Phthalate ND Diquat 20 ND Chlordane 2 ND
cis-1,3-dichloropropene ND Doctylphthalate ND Endothall 100 ND
Methyl-tert-butyl-ether ND 2-Chlorophenol ND Glyphosate 700 ND
Dibromomethane ND 2-Methyl-4,6-Dinitrophenol ND Di(2-ethylhexyl)adipate 400 ND
1,1-dichloropropene ND Phenol ND Oxamyl (Vydate) 200 ND
1,3-dichloropropane ND 2,4,6-Trichlorophenol ND Simazine 4 ND DATA POINTS:
1,3-dichloropropene ND Picloram 500 ND PH
1,2,3-trichloropropane ND Dinoseb 7 ND
2,2-dichloropropane ND Hexachlorocyclopentadiene 50 ND pH 1S a measure of the al-
Chloroform ND Carbofuran 40 ND kahnlty or the aCldlty of a fluid. If
Bromoform ND Atrazine s | the pH is less than 7, the solution
Bromodichloromethane ND Alachlor 2 ND %S ac1d1c, greater than 7 means that
Dibromochloromethane ND Heptachlor 4 ND it is basic or alkahnef A pH of 7

means that the liquid is neutral.
o-chlorotoluene ND Heptachlor epoxide 2 ND Pure water at 25° C has a pH S 7.
p-chlorotoluene ND 24D 0 _ND  IBy comparison, lemon juice has a
m-dichlorobenzene ND 2,4,5-TP (Silvex) 50 ND pH of 24’ while household bleach
1,1-dichloroethane ND Hexachlorobenzene 1 ND has a pH of 12.5.
1,1,1,2-tetrachloroethane ND Di (2-ethylhexyl)phthalate 6 ND
1,1,2,2-tetrachloroethane ND Source: Wlklpedla
Bromobenzene ND
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TABLE 1 (CONTINUED)
RADIOCHEMICAL ANALYSIS

Not to Result

Constituent Exceed (CilL)

Gross-alpha 15 1

Radium 226 5 <0.5

Radium 228 5 <0.5
NOTES:

ND = None Detected

mg/l = milligrams/liter

ug/l = micrograms/liter

CU = Color Units

TON = Threshold Odor Number
pCi/L = Picocuries per liter

VOC = Volatile Organic Compounds

Source: Southern Analytical Laborato-

Based on the WTP inventory, the City can supply
the potable water to meet the demands. The City’s Re-
verse Osmosis Plant is capable of treating brackish water,
and Dunedin has pursued the development of such wells.
As noted above, one test production well has been drilled
but no more are currently planned. Although the Pinellas
County Water System provides service to Chesapeake
Apartments and to Highland Woods, the remainder of the
City is serviced by groundwater pumped from within the
Dunedin City limits.

Desiring to provide its citizens with full services,
the City in 2008 began to take over the piping system pro-
viding water to Chesapeake Apartments. This was com-
pleted in the summer of 2008.

ries, Inc.,

In 2006, Dunedin provided an average of over 3.5
million gallons per day of water. This yields an operating LOS of (3.546 mgd average flow to dis-
tribution/41,720 persons) 85.0 gallons per capita per day. The City is capable of providing much
more but water conservation measures and the reclaimed water system have reduced consumption
tremendously.

While there is some surplus capacity in water supply due to current reclaimed water usage,
this is restricted to days which are not irrigation days. Thus there appears to be no real surplus ca-
pacity in the existing water lines. Since 1992, reclaimed water has resulted in the decreasing of
wellfield pumping by one million gallons per day.

Effective water conservation is achieved through several programs, including the following:

AOne day per week irrigation restrictions, which are actively enforced (i.e., a written
warning for first offense, followed b

a $100gﬁne for second offense, fol}j DATA POINTS:

lowed by a $200 fine for subsequent INEIRANEID) | RS STRUCTURE
offenses).

AWater saver kits available to all cus-
tomers at no cost. This has resulted
in a 15.6% documented reduction for
residential in-house use, and a 3.5%
documented reduction City-wide
(residential plus commercial).

AAn inverted water rate structure for
potable water.

AA leak detection program.

AA landscape ordinance that calls for
drought tolerant plants and low vol-
ume irrigation systems.

AA reclaimed water system, which
also includes a water conservation program. During the dry season, a monthly
allocation is in effect based on acreage of land irrigated and 0.8 inches per week.
There is also a dry season overuse surcharge. The City is divided into zones and

An inverted rate structure is sort of
the opposite of buying in bulk: the less
you use the less you pay per unit. Dune-
din has the following rates (per 1,000 gal-
lons) based on the amount of water used
per period:

0 to 5,000 gallons: $3.21
5,001 to 20,000 gallons $4.82
Over 20,000 gallons $7.23

Thus, the less used, the less paid per 1,000
gallons.
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each zone is allowed three days per
week and two hours each day per cus-
tomer for reclaimed irrigation. The
transmission main control valves limit
customer irrigation. Brochures issued
annually to customers inform them of
usage, conservation and water quality.
When requested, City staff will evalu-
ate and set private irrigation systems
for reclaimed water customers.

The City educates its citizens through tours of the
Water Plant provided to schools, associations, groups
and individuals. Water conservation information is
included in these tours. The City received a grant in
2005 from the Pinellas-Anclote River Basin Board
for the distribution of a brochure entitled “Do You
Conserve Water?” Dunedin also makes use of the
City’s cable television channel to spotlight both pota-
ble and reclaimed water conservation: four 30-second
videos were developed for Dunedin TV15, two for

DATA POINTS:
MEASUREMENTS

Color Units (CU) is a system to
measure the color of water. While color is
not harmful, it can affect the appearance
and palatability or water. The sample from
Well 91 had a CU of 10, which is below
the federal standard of 15

The Threshold Odor Number
(TON) quantifies the strength of odor in
finished drinking water. According to wa-
tertrust.org, “the testing process is con-
ducted by a panel of examiners with the
averaged outcome indicating the relative
strength of the odor in the given water sam-
ple.” .. Threshold Odor Testing is not an
exact science since there are clearly differ-
ences in every person’s olfactory...ability.”

Source: watertrust.org

conservation of potable water, and two for conserva-
tion of reclaimed water

ANALYSIS

Although able to supply the needed water, Dunedin is very limited in its sources. Surface
water and stormwater resources are very inadequate in this area of Pinellas County. While 22 major
freshwater bodies have been identified within the City or the Planning Area, not all of them would
be appropriate for supplying surface water. The four largest (Tooke’s Lake, Resort Lake, Howell
Swamp, Jerry Lake) are outside the City’s jurisdiction (and Howell Swamp is indeed a swamp, not
open water). Many of these bodies are not owned by the City but by the property owners surround-
ing the lake. Only five are owned outright by the City, and there would be concerns regarding those
lakes that could be utilized. Stormwater runoff containing contaminants (e.g., oils, pesticides)
would have to be filtered out, and security issues would be great as it would be difficult to cor-
don off these lakes. Additionally, the lakes are very subject to weather conditions and their levels
have dropped significantly during recent droughts. Finally, environmental issues would be great
as many species utilize these ponds and lakes for habitat.

In terms of acreage, those water bodies owned by the City comprise only 7.45 acres. Since
no lake depths are available, this analysis will assume an average ten foot depth for each lake. This
yields a total of 3,245,220 cubic feet, which translates into 24.276 million gallons.

There are two creeks within the City and Planning Area: Cedar Creek and Curlew Creek.
The former drains out of Hammock Park almost directly into St. Joseph’s Sound, and the latter
passes through almost the entire City. No estimate of flow is available for either one. Many of the
same concerns surrounding lakes would be valid here as well. Additionally, the wastewater treat-
ment plant operated by Utilities Inc. discharges into Curlew Creek.

While there are numerous small ponds and retention areas, many of them are privately
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DATA POINTS:
RADON

Radioactive decay is a natural,
spontaneous process where one element
breaks down to form another element by
losing protons, neutrons or electrons.
When radium decays to form radon gas, it
ejects two protons and two neutrons; these
are called an alpha particle and are a type
of radiation.

Radioactivity is measured in pico-
curies (pCi), the measure being named for
French physicist Marie Curie. Radon is
measured in picocuries per liter (or pCi/L).
A single picocurie is equivalent to one-
trillionth of 37 billion disintegrations per
second. While the federal drinking water
standards show a standard of 1.5 pCi/L for
the alpha particles, the results from the ra-
diochemical analysis show that it is only 1,
below the federal standard.

Source: water-research.net

owned and are not permanently inundated. And
surface water runoff pollutants would be an issue
here as well.

The only surface water that SWFWMD’s
2006 Regional Water Supply Plan discusses is the An-
clote River, eight miles to the north of Dunedin. With
a mean discharge from 1965 to 2003 of 43 mgd,
there is an estimated average potential yield of 2.5
mgd. The RWSP suggests that the Anclote River
remains a potential source “of water that could be
used to augment impacted wetlands on the Starkey
wellfield and possibly result in less reduction in
groundwater withdrawals than previously antici-
pated.” This would not be of direct benefit to Dune-
din

Another source is reclaimed water, which the
City has been utilizing since 1992. As of December
21, 2006, there were 3,136 accounts. During that
same year, 3.269 mgd of reclaimed water were sup-
plied. In March of 2008, the number of accounts had
climbed to 3,253. There are plans for expansion to a
total of 4,000 accounts by 2015. The City, though, is
approaching its maximum capacity based on the
wastewater generated. Generally, the system can pro-
vide one gallon of reclaimed water for every four gal-

lons of wastewater. And as noted above, the City is already limiting use of reclaimed water through
application of a zone system throughout the City delineating days that water can be used. The Re-

claimed Water System shown in Figure 5.

The RWSP lists the a reclaimed water system expansion for Dunedin beginning in 2011. At
an estimated cost of $3,488,000, the project is estimated to generate an additional 1.08 mgd. Add-
ing this to the 2006 usage results in over five million gallons per day in reclaimed water.

Brackish water desalination constitutes a source that the City does utilize, the first brackish

water well having been sunk in 1995. Although a success, there are no more brackish water
wells currently planned. An extension of brackish water is seawater desalination. Although
Dunedin is a coastal community, seawater desalination would require that the entire Water Treat-
ment Plant be rebuilt to handle salt water. The City feels that the investment in seawater desalina-
tion is not warranted given minimal population growth and success of the reclaimed water distribu-
tion and other programs

The flipside of sources is conservation. Urban conservation is only considered here as agri-
culture usage is minimal in Dunedin. One day per week irrigation restrictions for potable water
have been imposed, which is more restrictive than SWFWMD’s two day per week allowance. This
is coupled with an inverted water rate structure, water saver kit distribution, a leak detection pro-
gram, a landscape ordinance that calls for drought tolerant plants and low volume irrigation sys-
tems, and promotion of conservation through Water Plant tours, brochures and use of City’s cable
television channel.

The RWSP identifies seven other conservation methods that the City currently does not util-
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AUltra low volume (ULV) toilet rebates. This would involve homeowners or busi-
nesses swapping out their older facilities with newer ones that use less water. In ad-
dition to the savings generated on their utility bill, the City would provide a rebate to
the property or business owner. This would require that a budget be established for
such a program that would be sufficient enough to pay out a rebate to each eligible
participant.

AWater-efficient landscape and irrigation system rebates. Rebates would be pro-
vided to the owners of large landscapes that, according to the RWPS, “obtain water
directly from ground-water [sic] and surface-water [sic] sources, rather than from a
public supply system.” The largest single area of major landscaping within the City
is the Dunedin Country Club Golf Course, and it currently receives its irrigation
from reclaimed water. Other smaller landscapes would be those involving the open
space areas of condominiums or apartments. This measure would require that such
residential developments sink their own wells and connect their watering system to
it. It becomes problematic as to the desirability of having literally scores of shallow
wells scattered throughout the City.

Alndustrial, Commercial, Institutional (ICI) water use surveys. According to the
RWSP, “The purpose of this option is to provide ICI water users with a free evalua-
tion of their water use and specific recommendations for improving efficiency.”
Industrial and commercial uses are very limited in Dunedin, making up roughly 1%
and 4%, respectively, of the land area of the City. This is not to say that such a sur-
vey would not be of use, but given the limited land area, its effectiveness may be
quite restricted.

Alndustrial/commercial spray valve replacements. Eating and drinking establish-
ments would be offered rebates as an incentive to “replace their high water-volume
spray valves with water conserving low volume spray valves.” The RWSP goes on
to say, “Current pricing for low flow spray valves ranged from $45 to $60. For the
purpose of the RIWSP, a rebate value of $25 is used for this option.” Given the ex-
tensive number of restaurants in the City, this could be a viable alternative, provid-
ing a source of funds for the rebate could be generated.

ALarge landscape water use surveys. As noted above, open space areas within resi-
dential complexes would have the most potential for large landscape treatments.
Although more time consuming, providing a water use efficiency report to these de-
velopments may be far more preferable than having individual shallow wells drilled.
ARain sensor shut-off device rebates. The RWSP’s analysis estimates a rebate of
$65 for the installation of rain sensors “to reduce water used by automatic irrigation
systems by eliminating irrigation during significant rain events.” While there are no
figures on the number of irrigation systems in the City, it is primarily residential;
offering the rebates to homeowners, while perhaps effective, could become very ex-
pensive.

AWater budgeting. This option requires “water associated with irrigation to remain
within an annual budget. Based on a landscape and irrigation survey, a water budget
is assigned to customers in a utility service area or water users within a municipal
jurisdiction.” It is an alternative to the current two-day per week irrigation schedule.
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The City would have to use meters and law enforcement to monitor the water budg-
ets and ensure its continued application. Such an approach could prove difficult to
implement given the current budget-reducing climate.

It can be argued that with a historic average consumption rate of 96 gpcpd, which is 14
gpcpd below the LOS standard, implementing further conservation efforts may not be necessary. If
the City were to further investigate such approaches, the most appropriate might be a combination
of rebates for ultra-low volume toilets and spray vale replacements along with water use surveys for
residential, industrial, commercial and institutional enterprises with large amounts of open space.

It should be apparent from the foregoing discussion that the general performance of existing
facilities is more than adequate. While previous LOS standards made use of a tiered strategy show-
ing declining consumption, this standard has been revised to show a simple ideal of 110 gpcpd. As
for water quality, the purity of Dunedin’s water continues to exceed federal and state standards.
City staff, though, will monitor Federal Safe Drinking Water Act rules and regulations for more
strict standards.

However, since the WTP is over ten years old, and most equipment has an expected service
life of ten to twenty years, there will be a need for additional budget set-asides in future years for
equipment replacement. The membranes themselves have an expected life of five years with a re-
placement unit cost of about $1 million.

That (1) the use of brackish water has reduced dependency on fresh water resources, (2) the
use of reclaimed water has reduced dependence on fresh and brackish water resources, and (3) the
use of conservation devices and strategies has reduced per capita demand for all water resources
suggests that the impact of water facilities on adjacent natural resources is quite positive.

But there are issues with which the City must deal. The replacement of membranes and
equipment will have budget impacts which can be severe. Other replacement and rehabilitation
projects receiving funding include water meters, valves and hydrants, and pumps and motors.
While the expansion of the WTP is not anticipated, if it does become desirable, the treatment capac-
ity can be doubled on the existing site.

While not excessive, there are several other concerns. For example, the chlorides in fresh-
water wells continue to increase. Additional water supply wells are planned to allow for the re-
charge and maintenance of older wells. The reclaimed water system is expected to be expanded
for irrigation in order to continue to reduce potable water consumption. About 3,000 feet of water
line need to be installed to improve hydraulic characteristics in the southern half of the distribution
system. And approximately 15,000 feet of water lines have been identified as needing replacement.

On the plus side, the Honeymoon Island water delivery system has been completed, with the
successful repair and replacement of the subaqueous crossing, the water main on the Honeymoon
Island Bridge and the preventive maintenance made on the 18" main.

Remedies for some of these items include the proper abandonment of all wells, both public
and private, that are no longer in service; the expansion of the Aquifer Monitoring and Testing Plan;
the expansion of the wellfield to increase raw water capacity; and the continued development of
brackish water resources. The City also plans to continue the long-term program of waterline re-
placement, and the research with University of South Florida and R/O Consultants to find ways of
controlling or eliminating biofouling at the plant.
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LEVEL OF SERVICE

The City has previously made use of a tiered capacity structure showing reduced consump-

tion rates. However, as shown in Table 2, the actual TABLE 2
rates have been far below the 2015 LOS standard. At HISTORICAL DEMAND RATES
this point, it would make far more sense to adopt a sin-| YEAR ~ GALLONS = FUNC- = GALLONS
gle LOS standard based on the 2015 goal. SUPPLIED | TIONAL | PER CAPITA
The second LOS standard is to maintain a stor- P(;II’E;A' PER DAY
age capacity of 100% of the average daily demand.
This standard will remain even though the actual stor- 1997 3920298 | 38,284 102
age capacity is twice the average daily demand. 1998 3,867,841 | 38417 101
While not standards, there are other policies| 1999 3,882,646 38,517 101
that relate to the operation of the WTP. For example,| 2000 3,805,000 39,171 97
the City is to maintain rusty water complam?s at less 2001 4,000,000 39,346 102
than 20 per month; actual rusty water complaints have
been reduced to less than ten per month (FY 2005/06). 2002 3,750,000 | 39,656 9%
Further, the overall system pressure of 50 pounds per| 2003 3,745,000 39,890 94
square inch (psi) was reached several years ago, and| 2004 3,784,000 = 39,643 95
ile City (rlne;cl all State and Federal Safe Drinking Water| 5995 3,616,000  39.871 91
ct standards.
Table 3 shows the current (2006) operating 2006 | 3,>46000 | 41.720 5
level of service. As can be seen the historic trend con- | AYerage %6
tinues, with the actual use far below the standard. Source: Dunedin Planning & Development, 2007

The maintenance of LOS will be accomplished
through a number of tasks, including:

TABLE 3
EXISTING POTABLE WATER LEVELS OF SERVICE
'YEAR LEVEL OF MEASURE STANDARD POPULA- FLOWS OR OPERATING LOS
SERVICE TION STORAGE LOS ACHIEVED?

SERVED CAPACITY

2006 Supply  GPCPD 110 41,720 3,546,000 gpd = 85.00 gpcpd Yes
IExisting
Ratio of gallons of
Storage storage capa;ilﬁ to 1 41,720 8,000,000 gpd 2.26 Yes
gallons supplie
Water Condition of | Federal and State Meets Federal and State
Quahty Water Requirements 41 :720 N/A Requirements Yes

Source: Planning & Development Department, 2007

AMaintaining the Water Treatment Plant at optimum operating conditions, which
will involve maintaining the membrane replacement cycle and funding other needed
equipment replacement based on the service life.

AThe continuation of water conservation measures, including expansion of the re-
claimed water system to reduce irrigation demands on potable water.

AMaintenance of the water storage tanks at optimum operating conditions as well as
the replacement of aging and undersized waterlines when they are found.
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AThe application of Concurrency Management System requirements to ensure that
potable water is available concurrently with development. For those areas within
the Planning Area that are annexed and developed or redeveloped, the City will
need to coordinate potable water concurrency with Pinellas County as the county
would continue to supply the water. This is due to most of the Planning Area being
outside of the City’s water service area.

Finally, the Water Supply Facilities Work Plan is shown in Table 4 is shown on the next
page. These projects delineate how the City will provide the water supply over the next twenty
years.

PROJECTIONS

The population projections developed in the Introduction chapter will be utilized to estimate
future demand. This includes the annexation of enclaves throughout the City but not an expansion
of the water service area; the service boundary shown in Figure 1 will be retained and those persons
residing in these excluded areas will need to obtain (or continue receiving) their water from Pinellas
County, even if they are annexed into the City. Although the historic demand of 96 gpcpd could
be utilized, the standard of 110 gpcpd will be used for these projections. These results are
shown in Table 5.

In addition to determining if there is any surplus facility capacity, it is also necessary to
examine how the operating LOS compares to the LOS standard. While the 2006 assessment was
able to take the existing flows and relate them to the population in order to determine the operating
LOS, future year projections must utilize the LOS standard and relate it to both population and plant
capacity. As can be seen, utilizing the 110 gpcpd yields flows that exceed neither the WTP’s capac-
ity of 9,500,000 gallons per day nor SWFWMD’s consumptive use permit threshold of 6,617,000
gallons per day.

PLANNING AREA ANALYSIS

Pinellas County currently provides water service to developments in the Planning Area and
to enclaves abutting Belcher Road. This arrangement would continue even in the event of annexa-
tion; it would be a duplication of services for the City to provide water currently supplied by Pinel-
las County

Again, making use of the projections found in the Introduction, if the entire Planning Area
were annexed and the City provided service to only those residents in the water service area, a 2025
total functional population of 43,309 would exist. This would produce a daily demand of (43,309
persons x 110 gpcpd) 4,763,990 gallons per day. The average permitted withdrawal rates would not
be exceeded based on the currently approved Consumptive Use Permit.

Hypothetically speaking, even if the water service area were expanded to include the entire
Planning Area, the City could still provide potable water to all the residents without exceeding the
CUP limitations (51,323 persons x 110 gpcpd = 5,635,520 gallons per day) . However, according to
the Dunedin Public Works Department, the cost to bring the infrastructure located in the area east of
Belcher Road up to standards would greatly exceed the tax and other utility revenues. Thus, it is
prudent to maintain the current service area boundaries.
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TABLE 4
WATER SUPPLY FACILITIES WORK PLAN

COMP PLAN PROJECT RECOGNITION CAPITAL IMPROVEMENT BUDGET (x $1000)
PRI- FuUND- ELE- GOAL PROJECT RE- PROJECT PROJECT FunDp PRIOR CUR- FY FY FY FY FY CIE FY CIE FY CIE FY
ORITY ING MENT OBJ. NUMBER QUEST NAME JUSTIFICA- PROJECT YEAR RENT 08/09 09/10 10/11 11/12 12/13 2014 2019 2024
SOURCE PoLicy TION CosT BUDGET BUDGET 2018 2023 2028
FY
07/08
1 WDF PW A-l 519404 wrr | Wellfield Up- Increase Raw Ongoing 200.0 200.0 200.0
grade Water
M\;]izltleizlndce Water Produc-
2 R&R PW ALl 519502 WTR e tionand Moni- | Ongoing 120.0 120.0 120.0 1200 1200 1200 | 1200 600.0 600.0 600.0
and Rehabilita- torin.
tion S
3 R&R PW B2 519301 WTR Membrane Replacement | Ongoing 500.0 500.0 800.0 800.0 800.0
Replacement
3 R&R PW B-2 518004 WTR Waterline Replacement Ongoing 710.0 300.0 300.0 4500 | 300.0 3000  1,500.0 | 1,500.0 1,500.0
Upgrades of Old Pipes
3 R&R PW A-l 510202 WTR %2&2’;22? Replacement Ongoing 10.0 25.0 25.0 25.0 250 250 125.0 125.0 125.0
Hydrant Pro- i
3 R&R PW EC1 519401 WTR ram Repair and Ongoing 18.0 15.0 15.0 15.0 15.0 150 150 75.0 75.0 75.0
g Replacement
3 R&R PW ElL 518607 WTR Water Meter Billing Accu- (5 ing 200.0 200.0 32,0 32,0 32,0 320 320 160.0 160.0 160.0
Rehabilitation racy
Repair and .
3 R&R PW ALl 510606 WTR | Valve Program Ongoing 15.0 15.0 15.0 15.0 15.0 15.0 15.0 75.0 75.0 75.0
Replacement
Potable Water Efficiency and
3 R&R PW Alll 510603 WTR Meter Reading Y 1,100.0 245.7 491.5 2458 1,200.0
. Conservation
Automation
Upgrade-
3 R&R PW ALl 510703 WTR | Transfer Pumps Electrical 4498 248 425.0
Efficiency
Green Sand
3 R&R PW ALl 510602 WTR Filter Media Rehabilitation Ongoing 83.0 75.0 50.0 125.0 125.0 125.0
Reclaimed 7 Subdivision
4 R&R Ss E-l 510707 RC Mains Subdivi- ' 1,276.0 790.0 486.0
. Expansion
sions
4 R&R SS E-1 510707 RC Reclaimed SWEWMD 1,276.0 790.0 486.0
Subdivisions Match
Reclaimed Residential
5 R&R SS E-l 510505 RC | Meter Replace- X Ongoing 25.0 5.0 5.0 5.0 5.0 5.0 30.0 50.0 75.0
Maintenance
ment
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TABLE 4 (continued)

COMP PLAN PROJECT RECOGNITION CAPITAL IMPROVEMENT BUDGET (x $1000)
PRI- FUND- ELE- GOAL PROJECT RE- PROJECT PROJECT FUND PRIOR CUR- FY FY FY FY FY CIEFY CIEFY CIE FY
ORITY ING MENT OBJ. NUMBER QUEST NAME JUSTIFICA- PROJECT YEAR RENT 08/09 09/10 10/11 11/12 12/13 2014 2019 2024
SOURCE POLICY TION CosT BUDGET = BUDGET 2018 2023 2028
FY
07/08
Reclaimed
5 R&R SS E-1 510306 RC Water Equip- Maintenance Ongoing 20.0 4.0 4.0 4.0 4.0 4.0 150.0 300.0 500.0
ment
5 R&R SS E-1 510403 RC Reclaimed Maintenance Ongoing 50.0 10.0 10.0 10.0 10.0 10.0 75.0 500.0 1,000.0
Water Main
5 R&R SS E-1 510105 RC Reclaimed Replacement Ongoing 12.0 3.0 3.0 3.0 3.0 3.0 20.0 30.0 75.0
Large Meters
Reclaimed
5 R&R ss E-l 510803 | Rc | waterMeter o Efficiency and 290.0 145.0
Reading Auto- Conservation
mation
5 R&R ss E-l 520203 WW Reclaimed Added Capac- 5116 36.6 475.0
- Pumps ity and Backup : ’ )
R/O Plant L .
6 R&R PW Alll 519301 WTR Equipment Sinking Fund Ongoing 95.0 95.0 95.0 95.0 95.0 95.0 95.0 475.0 475.0 475.0
6 R&R PW A-1 510702 WTR New Telemetry Replacement 550.0 50.0 500.0 600.0
Backflow ; .
6 R&R PW B-5 510607 WTR Preventers Public Health Ongoing 200.0 100.0 35.0 35.0 35.0 35.0 35.0 175.0 175.0 175.0
Storage Build- Hurricane
7 R&R CCM 1IV-D-2 WTR ing Hardening/ 400.0 400.0

Protection
Replacement

WDF: Water Development Fee

R&R: Renewal and Replacement Fund

REC WTR: Reclaimed Water Fund

PW: Potable Water Sub-element

SS: Sanitary Sewer Sub-element

CCM: Conservation and Coastal Management Element
WTR Water Division

RC: Reclaimed Section

ENG: Engineering Section

WW: Wastewater Division

Source: Capital Improvement Program, FY 2007/08 through 2012/13
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TABLE 5
SERVICE AREA WATER PROJECTIONS

Year 2006 2010 2015 2025
Population Served 41,720 42,292 42,686 43,149
Average Daily Demand (gpd) 3,546,000 4,652,149 4,695,438 4,746,357
Demand Per Capita (gpd) 85.00 110 110 110
Available Supply (raw water gpd) 6,980,000 6,617,000 6,617,000 6,617,000
Available Supply (finished water gpd) 3,546,000 4,652,149 4,695,438 4,746,357
Water Treatment Plant Capacity (gpd) 9,500,000 9,500,000 9,500,000 9,500,000
Facility Capacity Surplus (Deficit) (gpd) 0 0 0 0
Permitted Amount (adr) 6,980,000 6,617,000* 6,617,000%* 6’611’000
Permitted Surplus 0 0 0 0

gpd = gallons per day adr = average daily rate
*Presumes current permitted withdrawal rates are continued beyond 2010.
Source: Dunedin Water Division; Dunedin Planning & Development

TABLE 6
PROJECTED POTABLE WATER LEVELS OF SERVICE
YEAR  LEVEL OF MEASURE STANDARD POPULA- ESTIMATED CuUP LOS
SERVICE TION OPERATING LOS LIMIT ACHIEVED
SERVED ?
2015 Supply GPCPD 110 42,686 4,695,438 gpd 6,617,000 Yes
Projected i
Ratio of gallons of
Storage storage capacity to 1 42,686 1.70 N/A Yes
gallons supplied
Water COI’IditiOH Federal and State Meets Federal and State Require-
Quality Of Water Requirements 429686 ments N/A Yes
2025 Supply GPCPD 110 43,149 4,746,357gpd 6,617,000 Yes
Projected

Ratio of gallons of

Storage storage capacity to | 43,149 1.68 N/A Yes

gallons supplied

Water Condition Federal and State
Quahty of Water Requirements

Source: Planning & Development Department, 2007

43’149 Meets Federal and State Require- N/A Yes

ments
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SUMMARY

Dunedin is a full service City, and one of its major services is providing potable water to its
citizens. The foregoing inventory and analysis shows that the City can supply, store and ensure the
quality of water for its current and future residents. The City will use a combination of groundwater
and brackish water sources, as well as reclaimed water and conservation strategies in order to con-
tinue to provide this precious necessary resource.

21 DUNEDIN 2025-THE COMPREHENSIVE PLAN
ADOPTED 12/18/08 POTABLE WATER SUB-ELEMENT

ORDINANCE 08-08
AMENDMENT O8-1ER




APPENDIX
The following tables provide data on federal drinking water regulations. Also, this appen-
dix lists the potable water pipe projects that need to be installed.

TABLE A-1
CURRENT NATIONAL PRIMARY DRINKING WATER REGULATIONS
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CONSTITUENT MAXIMUM CONTAMINANT LEVEL

Arsenic 0.01 mg/L

Barium 2.0 mg/L

Cadmium 0.005 mg/L
Chromium 0.01 mg/L

Fluoride 4.0 mg/L

Lead 0.015 mg/L

Mercury 0.002 mg/L

Nitrate as N 10 mg/L

Selenium 0.05 mg/L

Silver 0.10 mg/L*

Sodium Analyze one sample per year per plant at entry to distri-

bution system for surface waters and once every three
years for groundwater systems

Radium **° and 5 pCi/L
Gross alpha activity (including radium **° but ex- 15 pCi/L
cluding radon and uranium)

Beta and photon radioactivity (detailed studies must 4 mrem/year

be made if the gross beta activity exceeds 50 pCi/L)

Corrosivity

Measure pH, calcium hardness, alkalinity, temperature,
total dissolved solids, and calculate the Langlier Index
on a mid-winter and mid-summer sample each year for
surface sources and one per year for groundwater sys-

tems
Total Coliforms Total coliform positive in 5% of samples collected dur-
ing a month
Endrin 0.002 mg/L
Lindane 0.0002 mg/L
Methoxychlor 0.04 mg/L
Toxaphene 0.003 mg/L
2,4-D 0.07 mg/L
2,4,5-TP (Silvex) 0.05 mg/L

Total Trihalomethanes

0.8 mg/L, 12 month running average of quarterly sam-
ples, each quarterly sample consisting of at least four
individual samples

*Not a Primary Regulation but a secondary standard
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TABLE A-2
MAXIMUM CONTAMINANT LEVELS (MCLS)
FOR ORGANIC SOLVENTS

CONSTITUENT PROPOSED MCL
Trichloroethylene 0.003 mg/L
Carbon Tetrachloride 0.003 mg/L
Vinyl Chloride 0.001 mg/L
1,2-Dichloroethane 0.003 mg/L
Benzene 0.001 mg/L
1,1-Dichloroethylene 0.007 mg/L
1,1,1-Trichloroethane 0.20 mg/L
1,4-Dichlorobenzene 0.75 mg/L

TABLE A-4
PROPOSED RMCLS (MCLGS) FOR PARTICU-
LATE CONSTITUENTS

CONSTITUENT PROPOSED
RMCL
(MCLG)
7.1 million
Asbestos long fibers/L
Turbidity 0.1 ntu

Notes: ntu = nephelometric turbidity units
mL = milliliters

mg/L = milligrams/Liter

mrem = millirems

pCi/L = picocuries/Liter

Source (for Tables A-1 through A-4): US Environmental Protection Agency, 1986

TABLE A-3
PROPOSED RMCLS (MCLGS) FOR ORGANIC COM-
POUNDS
CONSTITUENT PROPOSED
RMCL (MCLG)

mg/L
Acrylamide Zero
Alachlor Zero
Aldicarb, aldicarb sulfoxide, aldi- 0.009
carb sulfone
Carbofuran 0.04
Chlordane Zero
cis-1,2-Dichloroethylene 0.007
Dibromochloropropane (DBCP) Zero
1,2-Dichloropropane 0.006
o-Dichlorobenzene 0.6
2,4-D 0.07
Ethylene Dibromide (EDB) Zero
Epichlorohydrin Zero
Ethylbenzene 0.7
Heptachlor Zero
Heptachlor epoxide Zero
Lindane 0.0002
Methoxychlor 0.04
Monochlorobenzene 0.06
Polychlorinated Biphenals (PCBs) Zero
Pentachlorophenol Zero
Styrene 0.10
Toluene 1.0
2,4,5-TP 0.05
Toxaphene Zero
trans-1,2-Dichloroethylene 0.1
Xylene 0.10
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TABLE A-5

POTABLE WATER PIPE PROJECTS

STREET

IMPROVEMENT

LOCATION

Sandalwood

Upgrade 4” main

Teakwood to Solon

Causeway Boulevard

Upgrade 18” main

Bayshore to HDPE Pipe; Vale to Honey-
moon

Golf Course New 16” main Under Curlew Creek

Main Street Replace unlined pipe Milwaukee to Douglas

Orangewood, Richmond, Norfolk = Replace unlined pipe Milwaukee eastward

Douglas Avenue Replace unlined pipe Grant Street to hydrant

Michael Place Tie In North side of Causeway

Gladys Circle Water main upgrade w/reclaimed Between San Christopher and Terrace

Terrace Road

Water main upgrade w/reclaimed

Ruth Road to Bass Boulevard

Cedar Creek Crossing Replace cast iron pipe At Alternate US 19
Highland Avenue Replace unlined pipe 957 Highland to Main
Lyndhurst Street Replace unlined pipe Milwaukee to Douglas
Milwaukee Avenue Replace unlined pipe Main to Virginia
CR1 Replace pipe Independence Square to hydrant
Pinehurst Road Install services At Robmar
Michigan Boulevard Cuj and. cap 6” main away from At Madeira
16” main
Cut and cap 10” main running in . .
Lakewood Estates Knollwood Drive to Lake Drive
between houses
Nielsen Building Relocate meter From Patricia to Scotsdale

Causeway Plaza

Move double detector check to
back of building; requires ease-
ment

At 2662 Bayshore Boulevard

Source: Dunedin Water Division, 2008

24 DUNEDIN 2025-THE COMPREHENSIVE PLAN
ADOPTED 12/18/08 POTABLE WATER SUB-ELEMENT

ORDINANCE 08-08
AMENDMENT O8-1ER




+ ™ hrl';' ."n. - o

STORMWATER
SUBELEMENT

. .




TABLE OF CONTENTS

Introduction

Inventory

Analysis

Projections

Level of Service
Planning Area Analysis
Summary

LIST OF TABLES

O 00 1N DN K~ W=

Hydrological Soils Group

Major Drainage Basin Channel Inventory

Master Drainage Plan Projects

Annual Pollutant Loads In Pounds

Water Quality Projects

US EPA TMDLs

Sediment Dredging at Mouth of Curlew Creek
Existing, 2015 and 2025 LOS Standards

Water Quality Standards for Stormwater Discharge

LIST OF FIGURES

[ T NSO I NS I

Major Drainage Basins and Facilities
Drainage Basins and Channels
Master Drainage Plan Projects
Water Quality

Erosion, Siltation and Dredging

25
25
28
29

11
12
13
17
17
26
27

10
14
18



INTRODUCTION

Being a coastal community, stormwater drainage is a very important issue. A relatively flat
topography combined with five separate watersheds and a rainfall average of over 50 inches a year
creates stormwater runoff conditions that would challenge any community. Some of the conditions
have been alleviated through the imposition of rules requiring that post-development runoff cannot
exceed pre-development runoff. Still, there are areas that require additional attention.

INVENTORY

Cedar Creek runs roughly from along Cedar Creek south to Main Street in northern Dune-
din. The 1,230 acres is nearly 100% developed, according to the 2003 Master Drainage Plan
(MDP). The flat western section and gently sloping eastern section are home to several hydro-
geological features, including Lake Sperry, Lake Suemar, and Hammock Park. Cedar Creek and
one tributary, 2.1 miles long, are the major outfalls. They empty into St. Joseph’s Sound. Major
land uses include Residential Urban, Recreation/Open Space, Residential Medium, and Commercial
General. Elevations toward the east reach up to 55 feet, while closer to the coast they are 5 to 10
feet. Less than 40% of the area, as defined by soils, has a low runoff potential (see Table 1).

As its name suggests, the Coastal Watershed runs along St. Joseph’s Sound intruding inland
1,200 to 1,300 feet in the north and to 3,000 feet in the south. With a size of 440 acres, it is 98%
developed, with Community Redevelopment District, Residential Urban, Residential Medium and
Commercial General land uses. Although characteristically flat, the elevations in the upper water-
shed are between 20 and 40 feet, and the elevations in the lower regions are between 10 and 15 feet.
In terms of soils, over 50% of the area has a low runoff potential. The stormwater empties directly
into St. Joseph’s Sound as sheet runoft and through minor outfalls. One City-owned lake, Lake
Paloma, is located within the basin.

By far the largest
basin, Curlew Creek/
Jerry Branch takes in

TABLE 1
HYDROLOGICAL SOIL GROUPS

BASIN Hydrological Soil Group (percent) northern  and  eastern
Dunedin. The “A” por-
A B B/D C D Water = Total tion is approximately
Cedar Creek 3958 0.0 4697 11.62 0.70 1.13  100.0 | 1,550 acres in size, while
Coastal 5245 00 1665 2830 0.4 246 1000 |the "B section takes ina
supplemental 1,650 acres

Curlew Creek 27.70 0.0 47.70 17.20 3.88 3.53 100.0

from the Jerry Branch
Spring Branch 46.55 1.50 2514 2234 00 447  100.0 |and Southwest Florida
A: High rate of infiltration and low runoff potential. Water Management Dis-
B: Moderate rate of infiltration and moderately low runoff potential. trict’s Jerry Lake head-
C: Low rate of ipﬁltratign and mpderately high rupoff potential. waters and a nearly com-
D: Slow rate of infiltration and.hlgh runoff poteptlal. . .| bined equivalent area in
B/D: Represents two hydrologic groups; artificially drained areas show characteris- .
tics of Group B, and undrained portions show characteristics of Group D. the county extending
Source: Dunedin Master Drainage Plan, 2003 eastward across US 19.
Nearly built out (99%), it
encompasses nearly all of the unincorporated Planning Area. The southeast basin is flat and the re-
mainder is gently sloping, with eastern elevations reaching 95 feet. Jerry Lake and surrounding
wetlands, Scott’s Lake, Resort Lake, Pine Lake, and Lake Saundra are all located here. Twenty-
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three outfall pipes empty into Curlew
Creek and its three tributaries (which cu-
mulatively are 11 miles long). Again, St.
Joseph’s Sound is the receiving body.
Land use consists primarily of Residential
Suburban, Residential Urban, Residential
Medium, Preservation, Recreation/Open
Space, and General Commercial. Less
than one-third of the area, by soils, has a
low runoft potential.

South of Cedar Creek and farther
inland, Spring Branch Basin is 1,472.4
acres in size and 98% developed. Less
than half the area, in terms of soils, having
a low runoff potential, the stormwater
empties into the Stevenson’s Creek outlet

DATA POINTS:
WATER CLASSIFICATION

The State of Florida classifies surface waters
using this scheme:

Class I: Potable Water Supplied

Class II: Shellfish Propagation or Harvesting

Class III: Recreation, propagation and Maintenance
of a Healthy Well-Balanced Population of Fish and
Wildlife (State surface waters are Class II unless des-
ignated otherwise.)

Class IV: Agricultural Water Supplies

Class V: Navigation, Utility and Industrial Use

Source: Dunedin Master Drainage Plan, 2003

to St. Joseph’s Sound in Clearwater. The
topography is gently sloping, the higher elevations in the east reaching 55 feet. Howell Tract
Swamp and few small lakes are recharge areas. Land use is characterized by Residential Urban,
Residential Medium, Residential High, Commercial General, Institutional and Recreation/Open
Space.

Smith Bayou Basin is located in the extreme north central area of the mainland City. It has
a total of 2,500 acres, but only approximately 280 acres are located in incorporated Dunedin. It is
almost completely developed within the City. Only a very short segment of Channel G enters
Dunedin proper; Pinellas County has jurisdiction over Channel G facilities. Most of the terrain
within Dunedin is gently sloping. A single outfall (outside the City limits) in the basin approxi-
mately 2.7 miles in length empties into the Gulf of Mexico. A natural depression of about 100 acres
(also outside the City limits) retains all runoff. Land use is characterized by Residential Suburban,
Residential Low, Residential Urban, Residential Medium, Commercial Limited, Institutional, Pres-
ervation and Recreation/Open Space.

Curlew Creek/Jerry Lake and Smith Bayou basins are primarily drained naturally; the rest
of drainage basins are served by man-made features. There are over 20 lakes in the City, enclaves
and Planning Area, the water bodies ranging in size from less than one acre to over 30 acres . The
majority are man-made and serve as retention areas.

The stormwater system is shown in Figure 1. Figure 2 identifies the major natural drainage
channels within the stormwater system. These channels do contain man-made elements (e.g., cul-
verts, pipes) that are essential in conveying the stormwater. Table 2 breaks out these non-natural
elements for each channel. It should be noted, though, that the three channels in the Coastal Basin
are piped conveyances. Because of their importance in draining this particular watershed, they are
being included as part of those facilities that will require a level of service standard.

ANALYSIS
According to the 2003 Master Drainage Plan,

Most of the flooding reports in the watershed areas consist of localized flooding due to undersized
culverts and occurred during a 25- to 100-year storm event. Many locations have secondary storm

2 DUNEDIN 2025-THE COMPREHENSIVE PLAN
ADOPTED 12/18/08 STORMWATER SUB-ELEMENT

ORDINANCE 08-08
AMENDMENT O8-1ER




SUPPORT
SERVICES:
STORMWATER

FIGURE 1

MAJOR DRAINGE
BASINS AND
FACILITIES

LEGEND

BASIN BOUNDARY

BASIN NAME

MAJOR DRAINAGE
SYSTEM

MINOR DRAINAGE
SYSTEM

STATE OR COUNTY
FACILITIES

CITY-OWNED
FACILITIES

CITY RETENTION
PONDs

CITY DETENTION
PONDS

1) | BN

PRIVATE SYSTEMS

SOURCE: DUNEDIN ENGINEERING SECTION; DUNEDIN
STORMWATER DIVISION, 2007

CITY LIMITS

PLANNING AREA ,

Graphic Scale

.25 miles .5 miles 1.0 mile

S

CITY LIMITS

PLANNING AREA

PLANNING AREA

CITYLIMITS]

CITY LIMITS;

PEANNING AREA

ll= o X S

PLANNING AREA




SUPPORT
SERVICES:
STORMWATER %

FIGURE 2

DRAINAGE ©
BAS INS AND Graphic Scale
E T W =
C HAN N E LS .25 miles .5 miles 1.0 mile

LEGEND

CITY LIMITS
Vi CITYLIMITS N

_—— CEDARCREEK CHANNELS
COASTAL WATERSHED

—_— CHANNELS
I CURLEW CREEK CHANNELS
I SPRING BRANCH CHANNELS

BASIN BOUNDARIES

D CHANNEL DESIGNATION

PALOMA
!
i

N
il

SOURCE: DUNEDIN PUBLIC WORKS, 2007
CITY LIMITS | CIﬁ'TTITS;




TABLE 2

MAJOR DRAINAGE BASIN CHANNEL INVENTORY

CHAN- LOCATION EXISTING CONDITIONS MASTER DRAINAGE PLAN COMMENTS
NEL IMPLICATIONS

Cedar Creek Watershed

A CR 1 42" RCP County-owned

A Brae-Moor Road 48" RCP

A Pinehurst Village

2-42"x29" ECMP then
42" RCP then 42"x66"
ERCP; and 2-42" RCP
then 42"x29" ECMP

Three pipes in northern half, four
pipes in southern half

A East of Briar Circle

81"x59" ECMP

A Pinehurst Road

2-76"x48" ERCP

A Patricia Avenue Footbridge

A Harvard Avenue Footbridge

A West of Harvard Avenue Footbridge

A Alternate US 19 Bridge State-owned
18] Ed Eckert Drive 30" RCP

B Harvard Avenue 36" RCP

C Lake Sperry Outfall

36"x22" ECMP-IN and New Outfall Pipe

24"x37" ERCP
San Salvador Drive 2-48" CMP

D Pinehurst Road 12"x18" ERCP

IE Patricia Avenue Outfall 60" RCP

IE St. Catherine. Drive East 2-83"x53" ERCP Realign and Stabilize Channel

IE St. Catherine Drive West 2-83"x53" ERCP

IF Michigan Boulevard 36" CPP

3 Royal Oak 30" RCP

Coastal Watershed

IN/A  Lake Paloma Outfall 8'x4' Box Culvert

IN/A  Orangewood Street Outfall 18" RCP and Upsize Storm System
24" RCP

IN/A  President Street Outfall 24" CMP Upsize Storm System

Erosion  along
Edgewater Drive
(left) has caused
some trees to be
waterward of the
:| top-of-bank. Ga-
bions along Cur-
lew Creek (left)
8| prevent  erosion |;
g but hardfacing is
a last resort for [
such control.
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TABLE 2 (CONTINUED)
CHAN- LOCATION EXISTING CONDITIONS MASTER DRAINAGE PLAN COMMENTS
NEL IMPLICATIONS
Curlew Creek Basin
A CR 70 3-5'x10' Box Culverts County-owned
A North Saddle Hill Bridge Various improvements with alter-
natives proposed in this area: Off-
A Cross Creek Way Bridge line detention, detention ponds and
bank stabilization
A CR 1 Twin Arch Bridge
A North of Sago Court Footbridge
A Golf Course 2 Golf Cart Bridges
A Alternate US 19 Bridge State-owned
B SR 580 7'x10' Box
B Dinnerbell Lane 6'x10' Box Culvert
B Dinnerbell Lane 84" CMP
Copper Kettle Lane 2-5'x10' Box Culverts Gabions from Copper Kettle to Teakwood
IB Teakwood Lane 2-5'x 10' Box Culverts Gabions from Teakwood to Rosewood
IB Rosewood Lane Open Channel with Gabions from Rosewood to Solon
Gabions
IB Solon Avenue 3-5'x 10' Box Culverts Gabions from Solon to Cherrywood
IB Cherrywood Lane Open Channel with Gabions from Cherrywood to Sourwood
Gabions
B Sourwood Boulevard 3-8'x 10" Box Culverts Gabions from Sourwood to Laurelwood
B Laurelwood Lane Bridge Bank stabilization proposed in this
area. Culverts proposed for Brady
Drive
IB West of Lynnwood Court ~ Bridge
IB Indian Creek Court Bridge
IB Brady Road 3-36" RCP and
34"x54" ERCP
IB Oak Creek Drive Bridge
Spring Branch
A Ohio Avenue 2-30" RCP Gabions from Ohio to San Christopher
A San Christopher Drive 36" RCP
A Heather Drive 30" RCP
A South Lotus Drive 24" RCP
A SR 580 6'x15' Box Culvert then
54" RCP
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TABLE 2 (CONTINUED)
CHAN- LOCATION EXISTING CONDITIONS MASTER DRAINAGE PLAN COMMENTS
NEL IMPLICATIONS
Spring Branch (continued)
A Master Key Driveway 2-60" RCP
Thru Lake Haven MHP 18" RCP
Virginia Street 3-45"x29" ERCP
Private Driveway 58"x36" ECMP
Private Driveway 6"x6" Box Culvert
A Tooke’s Lake Outfall 2-53"x83" ERCP Concrete Ditch Pavers from Tooke’s Lake
to Lyndhurst Street Extension
A Lyndhurst Street Extension ~ 4-72"x44" CMP
A East of Patricia Avenue Bridge
A Patricia Avenue 2-42" RCP then
48"x76" ERCP
A Skyeloch Drive North 2-48" CMP
A Skyeloch Drive South 2-48" RCP Private-2 48" RCP (by owner)
A Dunedin Mobile Manor 2-54" RCP Private-2 54" RCP (by owner)
IA Dunedin Middle School Road 32'x10' Box Culvert
IA Union Street 2-5'x9' Box Culvert
IB Beltrees Street 48" CMP
B South of Athens Street 48" CMP
IB ‘Whisper Cove Court 3-24"x36" ERCP
B Dexter Drive 48" RCP
IB Lexington Street 2-36" RCP
15] Roanoke Street 4'x5' Box Culvert
Union Street 24" RCP 60" RCP with Control Structure
C Lake Earl Outfall Non-existent
C Lyndhurst Street 2-48" PE
C Third Avenue 2-48" PE
C Beltrees Street 48" HDPE then 48"
RCP then 18"x30"
ECMP
IF North of Virginia Street Footbridge
3 Virginia Street 45"x29" RCP
F Virginia Street 2-34"x53" RCP and
6" PVC
CPP = Corrugated Plastic Pipe  RCP = Reinforced Concrete Pipe  CMP = Corrugated Metal Pipe  HDPE = HIGH Density Polyethylene|
[ERCP = Elliptical Reinforced Concrete Pipe ECMP = Elliptical Corrugated Metal Pipe IN = Insituformed
‘and” means multiple conveyances present; “then” means one conveyance empties into another conveyance
Source: Dunedin Master Drainage Plan, 2003; Dunedin Department of Public Works Department and Utilities, 2007
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systems that are typically designed to convey a 10-year or lesser storm event. The City has identified
specific localized flooding locations that have overtopped roadways and flooded structures.

Previous assessments have also suggested that the lack of topographic relief within Spring
Branch causes flooding. Very large structures or large upstream storage areas are required. Im-
provements of the Lake Diane Outfall and at SR 580 have enhanced some conditions. However,
the City’s policy is to alleviate structural damage. While flooding in streets and yards is not desir-
able, topographic and cost-benefit considerations are important.

Improvements prior to the 2003 MDP include those at the Oak Creek Drive Bridge, Saddle
Hill Bridge, Solon Avenue Culvert, Cross Creek Way culvert improvement, Fairway Estates drain-
age improvement, Ranchwood/Ravenwood Culvert improvements (which included the Cherry-
wood/Rosewood culvert removal, culvert improvements at Dinner Bell, Copper Kettle, Teakwood,
Solon, and the Sourwood Channel improvements).

There is a lack of topographic relief in the Coastal Watershed as well. Running along the
western coast of the City, it drains directly into St. Joseph’s Sound via sheet flow within street right-
of-way. Storm surge creates a great threat and renders some drainage improvements ineffective.
Indeed, the most recent MDP states, “...flooding from a storm surge in the coastal areas was not
evaluated in this study because no affordable drainage improvements can eliminate storm surge.”
In the southern one-third of the City, drainage systems are experiencing deterioration; this is charac-
terized by runoff overload, clogged pipes, paved-over inlets and blocked outfalls. Some improve-
ments have been made to Douglas Avenue drainage.

Cedar Creek has six channels containing man-made structures. The creek itself is subject to
storm surges. Channel A was improved after flooding occurred during the No Name Storm of 1993
due to storm surge. There are erosion problems, though, in Channel C from steep slopes. St. Cath-
erine Drive improvements corrected problems in Channel E. Channels B and D are operating ade-
quately. Improvements made in the 1990s (North Douglas Avenue drainage improvements and the
Pinehurst Village Bypass) are still operating effectively. Hammock Park will be retained in its natu-
ral state.

For the Cedar Creek, Coastal and Spring Branch basins, the 2003 MDP reports,

For channel conveyance capacity evaluations, the model runs indicated that all channels met the level
of service criteria of the 25-year/6 hour storm event staying within channel banks. The model runs for
the 100-year/24 hour storm event indicate the water is above the roadway elevations at various loca-
tions.

The 25-year Florida Zone-6 level of service criteria was used for the Coastal pipe system
conveyance capacity. Three pipe systems along President Street, Orangewood Drive and San Christo-
pher Drive/Wilson Drive [sic] did not meet this level of service.

For Curlew Creek, this same study concludes the following:

For channel conveyance capacity evaluations, the model runs indicated that Channels A and P met the
level of service criteria of the 25-year/24-hour storm event staying within channel banks. Channel B
has seven crossings that would flood under existing conditions. The model runs for the 100-year/24-
hour storm event indicate the water is above the finished floor elevation at one location north of Brady

Drive....
[For Channel B the] following street crossings do not meet the 25-year level of service crite-
ria:
Sourwood Boulevard
Copper Kettle Lane
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Dinner Bell Lane [sic]

Teakwood Avenue [sic]

Cherry Wood Lane [sic]

Greenbriar Boulevard

Significant portions of Channel B have excessive erosion that causes sedimentation to be a
nuisance because it causes a loss of conveyance capacity. Portions of Channel B need to be protected
from erosion to meet the level of service for sedimentation.

The hydraulic modeling performed for the basins was based on a storm event of 25-year/24-
hours. This is different from the original MDP prepared in the 1980s, which was based on a 25-
year/6 hour storm. While the peak intensity of a six-hour storm may be greater than a 24-hour
storm, overall, the longer storm event generates a greater amount of rainfall and thus more stormwa-
ter that needs to be channeled.

The general condition of the stormwater facilities varies from very poor to very good.
With the increase in the Stormwater Utility Fee, funds are available for both maintenance and im-
provements. However, in addition to these funds, monies from the One Cent Optional Sales Tax
(OCOST) will still be needed for capital projects. The televising and evaluation of all existing
storm sewers is an ongoing activity.

The are many natural and beneficial effects of the floodplain, including providing flood
storage and conveyance, reducing sedimentation and promoting biodiversity. However, when
structures are built on floodprone land, not only are impervious areas increased, but a need for mini-
mizing the effects of flooding on these structures is created. This can result in the construction of
retention and detention facilities. Some of these can have positive environmental effects by offering
limited habitat to species. Their usefulness may be limited, though, if they dry up periodically. Ga-
bion improvements in some areas have provided increased wetland habitat.

As part of its ongoing drainage improvements, the City needs to replace old corrugated
metal pipes, replace old pipe with ones having larger diameters to ameliorate local flooding as ap-
propriate, and closely evaluate water quality ponds and swales as part of downtown redevelopment.

As has been noted above, a study creating a new Master Drainage Plan was undertaken in
2003. Coming out of that MDP was an extensive list of new projects. These are shown in Table 3
and Figure 3. While each project will have a tremendous benefit in terms of alleviating severe run-
off conditions, not every project is tied to a channel having a LOS standard. Many of these non-
channel improvements, though, will have an effect on the surrounding area. For example, Cedar
Creek Basin’s Channel C is programmed to be realigned and stabilized through the St. Catherine
Drive project. The replacement of the stormwater system for Lake Suemar and Patricia Avenue
will reduce neighborhood flooding by taking care of the failures of the pipes that shunt the water to
Channels C and A.

In the Coastal Basin, improvements to President Street and Orangewood Drive will directly
affect their operating levels of service, bringing them up to the storm event standard of 25-year/24-
hours. While the San Christopher Drive upsizing will increase the stormwater carrying capacity in
this area, there is no LOS standard for this particular conveyance system.

Because of the assessment in the MDP, Curlew Creek would experience the most far-
reaching improvements, if all of them were to be implemented. Bank stabilization would allow the
creek to perform better, thus conveying stormwater more effectively and without excessive ero-
sion. Culverts at Brady Drive would also facilitate water transport. Finally, the use of detention
ponds would reduce the flow rate, which would assist in reducing the flood potential from waters
within Curlew Creek.
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TABLE 3

MASTER DRAINAGE PLAN PROJECTS

Basin  Map Location Proposed Improvement Estimated
No. Cost
Cedar 1 Sperry Lake New Outfall Pipe $865,000
Creek 2 San Christopher Drive and Bass Boulevard Upsize Storm System $259,182
3 Hillside Park Replace Corrugated Metal Pipe with $419,180
Reinforced Concrete Pipe
4 Lake Suemar and Patricia Avenue Upsize/Extend Storm System $439,773
5 St. Catherine Drive Realign and Stabilize Channel $660,000
Coastal 1 President Street Upsize Storm System $2,400,000
2 Orangewood Drive Upsize Storm System $1,700,000
3 San Christopher Drive Upsize Storm System $1,110,000
4 Dunedin Isles Upsize/Extend Storm System $2,032,223
5 San Mateo Drive Extend/Upgrade Storm System $656,137
6 Orangewood Drive and Douglas Avenue Upsize Storm System $742,574
7 Richmond Street and Highland Avenue Upsize Storm System $515,372
8 Highland Avenue and Union Street Upsize Storm System $100,934
9 Outfalls less than 36” diameter (45 total)’ Skimmer with Sumps $1,100,000
10 Outfalls greater than 36” diameter (8§ total) Pollution Control Boxes $1,600,000
Curlew 1 Curlew Creek 1 Bank Stabilization $9,223.210
Creek ™ Curlew Creek 22 Off-Line Detention $1,210,008
3 Curlew Creek 3° Detention Pond® $5,765,884
4 Brady Drive Culverts $833,568
5 Amberlea Subdivision Reconfigure/Extend Storm System $314,994
6 Fairway and Sarazen Replace/Upgrade Storm System $212,058
Spring 1 Union Street Replace Pipe $30,000
Branch 2 East of Patricia Avenue, North of Union Replace/Upgrade Storm System $2,700,000
Street
3 Lakewood Estates Replace/Upgrade Storm System $845,540
4 Manor Drive South® Replace/Reconfigure/Upgrade Storm $108,250

System

'Several projects already completed or planned.

*Project in design.

*Various alternatives proposed; cost estimate of preferred alternative shown.

*Project completed

Source: Dunedin Master Drainage Plan, 2003

For Spring Branch, the completed Manor Drive upgrading will have an effect on Lake

Earle and Channel C by directing the runoff from the Dunedin Manor subdivision more efficiently
to the lake.

The Stormwater Utility Fee, originally implemented in 1989, was increased to $6.00 per

month in 2005. The money is utilized for both capital improvements and maintenance. The funds
are supplemented by One Cent Optional Sales Tax funds and grant funds. These additional mon-
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ies will go a long way toward funding the needed major improvements.

As environmental issues have reached the forefront, so has stormwater quality. The Na-
tional Pollutant Discharge Elimination System (NPDES) was legislation enacted at the federal level
in the early 1990s. Its aim was to reduce pollution and contaminants within stormwater runoft.
This would alleviate the negative effects of urbanization on wetlands, thus enhancing natural sys-
tems. A Joint NPDES Permit application was submitted with Pinellas County and other cities in
1993; a final permit received from the US Environmental Protection Agency (EPA) in the fall of
1998. The assessment of requirements is discussed below, but overall, the permit has required no
tremendous additional efforts by the City (e.g., retrofitting). This should result in improvements in
water quality in St. Joseph’s Sound. In 2007, the City modified the Stormwater Management Ordi-
nance to provide for improved floodplain management and stormwater quality.

The updated MDP addresses water quality, first by estimating the annual pollutant loadings
for three of the drainage basins. These are shown in Table 4, and used “the combination of acreage,
land use, [and Pinellas County’s Event Mean Concentrations for 12 Pollutant for the basins] to cal-
culate pollutant loads in the runoft.”

Two major projects in Table 3 are devoted exclusively to water quality. Map Numbers 9
and 10 refer to devices that will remove pollutants prior to the discharge of stormwater into St. Jo-

TABLE 4
ANNUAL POLLUTANT LOADS IN POUNDS
Pollutant Cedar = Coastal Curlew  Spring Total Percent
Creek Creek Branch of Total
Total Dissolved Solids 210,043 215,556 N/A 271,291 696,890 37.9
Total Suspended Solids 170,808 = 182,077 N/A 202,249 555,134 30.2
Chemical Oxygen Demand 122,194 140,199 N/A 161,230 423,623 23.0
Biological Oxygen Demand 33,755 45,132 N/A 55,202 134,089 7.3
Total Kjeldahl Nitrogen 4,030 4,061 N/A 5,015 13,106 0.71
Total Nitrogen 2,527 2,607 N/A 3,352 8,486 0.46
Total Phosphorus 999 1,027 N/A 1,214 3,241 0.18
Dissolved Phosphorous 856 1,122 N/A 1,222 3,200 0.17
Lead 463 547 N/A 521 1,530 0.08
Zinc 256 297 N/A 347 901 0.05
Copper 118 110 N/A 129 357 0.02
Cadmium 70 95 N/A 102 267 0.01
Total Pounds per Basin 546,119 592,831 N/A 701,873 = 1,840,823
Percent of All Basins 30 32 N/A 38 100
Source: Dunedin Master Drainage Plan, 2003

seph’s Sound. Either skimmers with sumps or pollution control boxes are proposed to be added to
outfall pipes, depending on the diameter of the pipes. Additionally, Table 5 shows the cost of the
water quality improvements for other projects (and these costs are included in the listing in Table
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3). TABLE 5

Other less costly stormwater WATER QUALITY PROJECTS
quality methods include preserving Project Water Quality
natural drainage features and wet- |—— Component Cost
lands (which improves aquifer re- Fairway and Sarazen 319,278
charge and lessens pollution),| San Christopher Drive and Bass Boulevard $23,562
avoiding man-made improvements, punedin Isles $184.743
and educating the public regarding
proper use of pesticides, fertilizers| @rangewood and Douglas $67,507
and auto maintenance products. Richmond and Highland $46,852

The City, being a co- Highland and Union $9,176
permittee “for the design, imple- .
mentation, operation and mainte-| >a" Mateo Drive $59,649
nance of the ambient water quality | Amberlea Subdivision $28,636
monitoring program,”  contracts [Hiside Park $38.107
with the Pinellas County Depart- —
ment of Environmental Manage- Lake Suemar and Patricia $39,979
ment to perform annual monitor-| Lakewood Estates $76,867
ing. According to Pinellas County, yanor Drive South $9.841
“Most of the County’s 30 upland .
drainage basins covered by its| Brady Drive $15,.272
[NPDES] permit contain at least| St. Catherine Drive $60,000
one fixed sample site just upstream [“Source: Duncdin Master Drainage Plan, 2003

of the freshwater/saltwater mixing
zone within streams and drainage systems.”

Making use of the draft Ambient Monitoring Program Annual Report 2003-2004 from
Pinellas County Environmental Management, and the on-line Pinellas County Water Atlas, the
following observations can be made:

[ICurlew Creek and Cedar Creek are both considered to be impaired according
to the Impaired Waters Rule (IWR). (Please see Figure 4.) Both water bodies
are Class III. To determine if a water body is impaired, water managers look at
water chemistry, physical characteristics (e.g., water clarity, turbidity), and biol-
ogy (algae, bacteria, plants and wildlife). Both of these creeks are impaired due
to the concentrations of dissolved oxygen and nutrients.

[IThe Water Quality Index (WQI) for these two creeks has fluctuated from Poor
to Good over the past several years. “The WQI is calculated by averaging the val-
ues of most or all of the parameters within five water quality parameter categories:
1) water clarity (measured as turbidity...), 2) dissolved oxygen, 3) oxygen de-
manding substances (measured as biochemical oxygen, chemical oxygen demand
[and/or] total organic carbon), 4) nutrients (measured as total nitrogen, nitrite plus
nitrate, [and/or] total phosphorus), and 5) bacteria (total coliform [and/or] fecal
coliform).” A WQI of 0 to 45 yields a rating of Good, 45 to 60 is Fair and a value
over 60 is considered Poor. Cedar Creek has always been Fair or Good, with its
worst score (58) during the October to December 2003 season. Curlew Creek’s
worst score (74) occurred during the April to June 2002 period. While the numbers
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for this period have been improving (to 61 in April to June of 2004), they still result
in a rating of Poor.

LISt. Joseph’s Sound (noted as Clearwater Harbor North in the Annual Report) is
one of the “open water strata” on the western coast of Pinellas County identified
as not being impaired for 2003-2004. In this instance, the water body extends
from Memorial Causeway in Clearwater up to Dunedin Causeway. It should be
noted that the segment north of Dunedin Causeway (up to the Pinellas/Pasco
County line) is designated as impaired for dissolved oxygen.

According to the City’s Maintenance Division, those inroads made in improving water
quality are due in large part to the City’s efforts to eliminate septic tank systems. The assess-
ment program placing the entire Spanish Trails subdivision on the City’s wastewater system
and the annexation and sewering of the Dunedin Ridge area has successfully reduced the nitro-
gen and phosphorous concentrations downstream.

Indeed, as part of the NPDES process, the City has had to perform a number of activities
and to report on them annually. The following lists the most recent reported accomplishments
(November 2003 through February 2005) in order to improve water quality:

Dry detention pond inspections: 17

Wet detention ponds: 6

Continuous Deflective Separation (CDS) units: 1
Dry detention pond inspections: 7

Dry detention pond maintenance: 1

CDS unit inspections: 1

CDS unit maintenance: 1

Wash rack-sediment sump inspections: 16

Wash rack-sediment sump maintenance: 2
Swale/ditch/channel inspections: 60,000 linear feet
Swale/ditch/channel maintenance: 290,004 linear feet
Inlet/catch basin/grate inspections: 24

Inlet/catch basin/grate maintenance: 45 Siltation has occurred at the mouth of Cur-
Outfall inspections: 21 lew Creek, necessitation dredging activi-
Outfall maintenance: 6 ties by a private marina to continue opera-
Pipe Inspections: 1,728 linear feet tions.

Pipe maintenance (cleaning): 1,728 linear feet

Pipe maintenance (repair/replacement): 2,752 linear feet
Amount of litter collected in ditches: 194.25 bags

Total miles of right-of-way maintained: 74.21

Total miles of residential roads swept: 2,986.5

Number of school presentations: 160

Total percentage of storm sewer inlets stenciled or marked: 35%
Construction site inspections (private sites): 153

Construction site inspections (municipal sites): 54

As noted above, there are a number of projects in the Master Drainage Plan that address
water quality. Those improvements along Curlew Creek would have a further positive impact
on the creek itself. And the Hammock Park Natural Systems Restoration project is specifically
designed to reduce stormwater and reclaimed water discharge to Cedar Creek (and ultimately to
St. Joseph’s Sound) by having Hammock Park act as a natural filter to remove upstream sedi-
ments and pollutants. This may also assist with the dissolved oxygen and nutrient concentra-
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tions that are impairing the waters. Finally, the City’s efforts to install skimmers and pollution
control boxes on outfalls to St. Joseph’s Sound should also be highlighted.

No discussion of water quality would be complete without mentioning the issue of Total
Maximum Daily Loads (TMDLs). According to the Florida Department of Environmental Pro-
tection’s website,

Section 303(d) of the [federal] Clean Water Act (CWA) requires states to submit lists of surface wa-
ters that do not meet applicable water quality standards (impaired waters) after implementation of technology-
based effluent limitations, and establish Total Maximum Daily Loads (TMDLs) for these waters on a priori-
tized schedule. TMDLs establish the maximum amount of a pollutant that a water body can assimilate without
causing exceedances of water quality standards. As such, development of TMDLs is an important step toward
restoring our waters to their designated uses. In order to achieve the water quality benefits intended by the
CWA, it is critical that TMDLs, once developed, be implemented as soon as possible.

Chapter 99-223, Laws of Florida, sets forth the process by which the 303(d) list is refined through
more detailed water quality assessments. It also establishes the means for adopting TMDLs, allocating pollut-
ant loadings among contributing sources, and implementing pollution reduction strategies.

Implementation of TMDLs refers to any combination of regulatory, non-regulatory, or incentive-
based actions that attain the necessary reduction in pollutant loading. Non-regulatory or incentive-based ac-
tions may include development and implementation of Best Management Practices (BMPs), pollution preven-
tion activities, and habitat preservation or restoration. Regulatory actions may include issuance or revision of
wastewater, stormwater, or environmental resource permits to include permit conditions consistent with the
TMDL. These permit conditions may be numeric effluent limitations or, for technology-based programs, re-
quirements to use a combination of structural and non-structural BMPs needed to achieve the necessary pol-
lutant load reduction.

The “303(d) list” referred to above was developed in 1998 and included both Cedar
Creek and Curlew Creek. However, as this list was refined, these water bodies were discarded
from further immediate scrutiny. The priority for TMDL development for these two water bod-
ies has been listed as low and the projected year for TMDL development is shown as 2011.

Indeed, according to the US Environmental Protection Agency (EPA), both Curlew
Creek and Cedar Creek appear in their 2002 cycle showing an “Anticipated TMDL Submittal”
date of December 31, 2011. Table 6 shows the information supplied by the EPA. (Although
these Dunedin water bodies were dropped from the federal “303(d) list,” as has just been seen,
the results of Pinellas County’s continued water quality monitoring, shown in Figure 4, deline-
ates these waters as impaired.)

According to the City’s Public Works Department, City funding of best management
practices for implementing any TMDLs would not commence until 2012. Of course, this pre-
sumes that TMDLs would be required for these two water bodies, as well as for St. Joseph’s
Sound. As noted above, the quality of water in St. Joseph’s Sound is dependent on the source
of the analysis. It may be that by the time the creeks are re-assessed, their water quality will be
such that TMDLs are not required.

The indeterminate nature of the TMDL assessment of St. Joseph’s Sound is somewhat
problematic. Certainly, the City should take every step necessary to meet any required TMDLs,
but if none are mandated, then the City can simply continue implementing the NPDES activi-
ties.

While not a chemical pollutant, silt contributes its fair share of problems. Inasmuch as
“silt happens,” it is a natural occurrence and is caused by creek waters picking up the fine
grains along the shoreline and depositing them farther downstream. Rainfall, in the form of
stormwater runoff, can aggravate this situation by not only carrying particles into streams and
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TABLE 6

US EPA TMDLS
Waterbody State Watershed State Im- Parent Impair- Priority Anticipated TMDL
Name Basin Name pairment ment Submittal
Name
Curlew Crystal | Crystal- Nutrients None Low December 31, 2011
Creek Riverto = Pithlachascotee
St. Pe- Coliforms Pathogens Low December 31, 2011
tersburg
Dissolved Organic Enrich- Low December 31, 2011
Oxygen ment/Low Dis-
solved Oxygen
Cedar Crystal = Crystal- Nutrients None Low December 31, 2011
Creek Riverto = Pithlachascotee
St. Pe- Coliforms Pathogens Low December 31, 2011
tersburg
Dissolved Organic Enrich- Low December 31, 2011
Oxygen ment/Low Dis-

solved Oxygen

Source: US Environmental Protection Agency, 2002

water bodies but also by increasing the flow within channels. Occasional gravitational collapse
of the channel walls further exacerbates the situation. Only when this siltation impedes the use
or enjoyment of certain natural features is erosion perceived as a problem.

The areas near the mouths of Curlew Creek and Cedar Creek silt up from time to time.
As the creek waters slow, the silt is released from the flow and deposited on the creek bed. The
silt accumulates to the point where navigability is impaired. Table 7 shows the amount of sedi-
ment removed from the mouth of Curlew Creek during the period from 1968 to 1998. Figure 5
shows the other locations of local erosion.

Of course, this siltation can occur farther upstream, changing the nature of the creek
shoreline itself. As urban development has increased the impervious surface, a commensurate
intensification in stormwater runoff has occurred. This is why new significant new develop-
ment is required to construct retention and/or detention ponds; storing the water or releasing it
more slowly, particularly if it is coupled with water quality treat-

ment techniques, is much better for the environment. SEDIMENTTAII;I;;:ZGING o
'T}'le City has grappled Wlth this situation for many years. | nrourh oF CURLEW CREEK

The priority for stormwater projects has been the containment of

liquid and the reduction of flooding rather than addressing the Year Amount

erosive effects of moving water. This has changed somewhat in . Removed

the last few years: as noted above, the Master Drainage Plan, (in Cubie Yards)

particularly the projects related to Curlew Creek, has addressed | 1968 to 1975 15,200

projects that do more than hold water. The proposed off-line | 1975 to 1982 15,000

detention is expected to reduce the flows in Curlew Creek, thus 1982 to 1984 250

reducing the erosion. Additionally, the Hammock Park Restora-

tion Project also has implications for curtailing erosion. 1984 to 1989 8,200
In addressing erosion, it should be kept in mind that the | 1989 to 1996 <100

City rpugt maintain al‘l of.the drainage fe'lcili.ties that fall und'q its 1996 to 1998 5.384

jurisdiction. Vegetation is the first choice in shoreline stabiliza- .

tion, followed by hardfacing (gabions or rip-rap), if permissible. 388?’6: Master Drainage Plan,
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The last choice is piping, also if permissible. The City has also utilized fabrics to stanch the
erosion. This is consistent with objectives and policies within the Stormwater Sub-element to
preserve natural drainage facilities and discourage man-made modifications in natural drainage-
ways. This is somewhat contradictory as it relates to erosion. Hardfacing or channelizing natu-
ral drainageways would reduce siltation by removing the source of the silt. However, this
comes at the expense of the environment. Keeping channels in their natural state will invite a
certain amount of erosion. The issue becomes one of trade-offs.

When sedimentation reaches significant proportions, it is sometimes appropriate to take
action. The City has performed dredging in the past, the Dunedin Marina having been cleaned
out several times already. (The bulk of the siltation, apparently, is not from the stormwater that
drains into the marina basin, but rather due to the lack of the flushing action from St. Joseph’s
Sound. Waves carry particles in through the narrow mouth of the marina and the silt cannot
escape back out.) Elsewhere, during the late 1990s, the City entered into an assessment pro-
gram to assist the residents of the Harborview subdivision. The City hired a contractor to
dredge the canals in this neighborhood and then billed the property owners. While this did re-
move the sedimentation, there were aspects of the experience that the City wishes not to repeat.

Privately, the owners of

Pirate’s Cove Marina dredged a
portion of the mouth of Curlew
Creek during 2005.

Creeks and streams are
not the only water bodies subject
to the erosive effects of water.
As will be discussed in more de-
tail in the Conservation and

DATA POINTS:
WATER QUALITY IMPROVEMENT PROJECTS

This element mentions numerous types of water
quality improvements. Here is a brief description of devices

that are often used in such projects.

Least Expensive “SKimmers: Remove floating debris, grease and

A

v
Most Expensive

oil. Designed to allow water below the surface
to flow, but the surface water, debris and float-
ing oil stay upstream of the receiving water.
‘Sediment pumps: Placed in structures and
swales; can remove large suspended solids.
‘Pollution Control Boxes (PCB, also called static
screening devices or dual chamber gravity sepa-
rator units): Trap floating debris, sand and
gravel as well as smaller particles (including
heavy metals).

‘Sand Filtration Systems: Remove everything
that a PCB can plus even smaller particles.
‘Biological Systems: Placed in swales, ditches
and ponds, they can remove nutrients (such as
nitrogen and phosphorous) in water.

‘Alum (Aluminum Sulfate) Coagulating Sys-
tems: Used in ponds they can remove more nu-
trients than biological systems by themselves.
The Alum attaches to the nitrogen and phospho-
rous and settles to the bottom.
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Coastal Management Element,
the Edgewater Drive shoreline
has apparently suffered from
wave action for years. This,
however, is not specifically re-
lated to stormwater conditions
and its effects.

It should be evident from
the foregoing analysis that
stormwater, flooding, water
quality, and sedimentation are all
closely connected. This environ-
mental interconnection 1is re-
flected in SWFWMD’s policy to
encourage local governments to
approach watershed management
in a more holistic manner. This
includes not only stormwater
quality but also flood protection
and the preservation of natural
systems. (It should be noted that




water supply is also generally a component, but that it would not be relevant here as Dunedin
obtains its potable water from underground sources rather than surface water.)

The Curlew Creek Study that lead to that basin’s projects listed in Table 3 above in-
volved several aspects important to the concept of comprehensive watershed management.
First of all, it was multi-jurisdictional, involving not only the City but also Pinellas County and
SWFWMD. Second, it addressed not only stormwater, but also flooding and erosion. The off-
line detention shown in the table above would provide water quality benefits as well as reduce
the peak flows in Channel A. This is expected to reduce the erosion, as would the bank stabili-
zation project. The construction of the off-line detention is expected to be funded by both the
City, a SWFWMD grant and Pinellas County, reflecting a regional approach to stormwater con-
trol. As of April of 2006, the detention system was in design.

Another at least partial use of the comprehensive watershed plan concept was that util-
ized for Hammock Park. Hammock Park is an 80-acre hardwood hammock that has been re-
tained in much of its original natural form. The area drains to Cedar Creek which, in turn,
drains to St. Joseph’s Sound. The Hammock Park Natural Systems Restoration Project is a
City-SWFWMD funded project that would modify the existing drainage ditches and control
structures in the Hammock and in Cedar Creek, and use the park as a natural filter to remove
upstream sediments. It is thought that both stormwater and reclaimed water could be recycled
through irrigation. This would have manifold benefits including (1) reducing stormwater runoff
into Cedar Creek, (2) reducing erosion along Cedar Creek, (3) reducing wastewater discharge
into St. Joseph’s Sound and (4) increasing the biodiversity within Hammock Park. In March of
2006, the City authorized an ecological and engineering evaluation to be conducted by a private
consulting firm as the first phase in this process. SWFWMD will fund half of the hydraulic and
hydrologic systems analysis.

With regard to other layers of protection, there are numerous federal regulations governing
land use and drainage. These include the following:

[IThe Emergency Planning and Community Right-to-Know Act establishes chemi-
cal emergency planning and response programs and requires that certain facilities
inform local communities concerning the nature and amount of chemicals present.
IIThe Clean Water Act ensures water quality for fish and wildlife and for the elimi-
nation of discharges of pollutants into waters of the US. States have used certain
planning funds to develop groundwater management area protection plans.

[IThe Federal Insecticide, Fungicide, and Rodenticide Act authorizes the Environ-
mental Protection Agency (EPA) to regulate pesticide use.

[IThe Toxic Substance Control Act allows the EPA to regulate the manufacture,
processing, use and disposal of toxic chemicals. The EPA may place restrictions on
use of chemicals where such could cause contamination.

There is also a plethora of regulations at the state level:

[IChapter 5E-1, Florida Administrative Code (FAC) provides for the registration
and proper labeling (including instructions for application) of fertilizers, and de-
mands that vehicles transporting fertilizer-pesticide blends be designed to prevent
spills and dusting and that the vehicle be marked with caution signs.

[IChapter SE-2, FAC provides for the registration, use and application of pesticides,
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prohibits use or disposal of any pesticide in a manner contrary to label instructions,
and regulates the disposal of highly toxic waste pesticides.

[IChapter 5E-9, FAC provides for licensing and certification requirements for re-
stricted-use pesticide applicators and requires an examination for commercial and
public applicators.

[IChapter 6E-6, FAC stipulates regulations for the siting and construction of
“individual sewage disposal systems.” Administered by the Department of Health,
it promulgates state policy that every onsite sewage disposal system connect to a
publicly-owned or investor-owned wastewater treatment system once it is available.
It also specifies soil criteria for location of septic tanks.

[IChapter 40D-4, FAC allows for SWFWMD to protect recharge areas through the
management and storage of surface waters permit system. This requires that post-
development discharge conditions on developed sites do not exceed the pre-
development conditions.

[IChapter 40D-6, FAC implements the declared water policy of SWFWMD and the
State of Florida as it relates to protecting the projects of SWFWMD.

[IChapter 40D-40, FAC grants general permits for certain specified surface water
management systems not harmful to water resources of SWFWMD, and ensures
that discharges from stormwater management systems will meet state water quality
standards. Most new development and significant redevelopment must acquire a
stormwater management permit (through either SWFWMD or Pinellas County).
Literature suggests that detention of stormwater reduces pollutant loadings by 50%
to 80%.

[IChapter 62-25, FAC, is entitled “Regulation of Stormwater Discharge.” Permits
are called for only new (after February 1, 1982) stormwater discharge facilities. De-
sign and performance standards are established such that they shall not cause or con-
tribute to violation of water quality standards in waters of the state. Exemptions are
provided to one single family dwelling unit, one duplex, one triplex, or one quadru-
plex providing they are not part of a larger development. The rule delegates permit-
ting responsibility in this area to SWFWMD, and it provides for standards for deten-
tion basins, filtration systems, effective grain size, swales and the like.

[IChapter 62-522, FAC ensures that zones of discharge will not cause violations of
groundwater standards, and demands that any installation discharging into ground-
water shall establish a monitoring program. The Department of Environmental Pro-
tection (DEP) may order corrective action to the installation.

[IChapter 62-600, FAC establishes that no wastes are to be discharged into any wa-
ters of the state without being given the degree of treatment necessary to protect the
beneficial uses of such water, provides for applicability of standards, exemptions,
design requirements and wastewater facility expansion, and provides for technol-
ogy-based effluent limitations and water quality-based effluent limitations for de-
sign of domestic wastewater facilities.

[IChapter 62-604, FAC provides for planning, design, construction, modification or
operating standards for new (constructed after January 1, 1982) wastewater collec-
tion and transmission facilities as well as minimum design, operation and mainte-
nance standards for these systems.

[IChapter 62-610, FAC regulates the reuse of reclaimed water, provides guidelines
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for the design, operation, maintenance and monitoring of land application systems
potentially discharging reclaimed water or domestic wastewater effluent to class G-
II groundwaters, and addresses different types of land application systems.
[IChapter 62-611, FAC addresses the use of wetlands for wastewater treatment pur-
poses, prohibits adversely affecting endangered or threatened species through the
discharge of reclaimed water to receiving wetlands. Wetlands are not permitted as
treatment wetlands except under certain circumstances.

[IChapter 62-620, FAC establishes procedures to obtain a permit for the construc-
tion, modification or operation of a domestic or industrial wastewater facility which
discharges into waters of the state.

[IChapter 62-621, FAC establishes procedures to obtain generic permits to regulate
a category of domestic or industrial wastewater facilities if they involve the same or
similar types of operations.

[IChapter 62-625, FAC establishes pretreatment standards to prevent discharges to
wastewater facilities and creates a state National Pollutant Discharge Elimination
System.

LIChapter 62-640, FAC provides for the disposal of domestic wastewater residuals
as a by-product of the treatment process (sludge).

LIChapter 62-650, FAC establishes surface water effluent limitations treatment proc-
ess and that all sources shall meet water quality-based effluent limitations where
necessary to meet groundwater quality standards.

LIChapter 62-660, FAC regulates industrial wastewater, including the runoff from
areas receiving pollutants from commercial or industrial storage, handling or proc-
essing areas, establishes requirements for the permitting of industrial wastewater
facilities and specifies effluent limitations which must be met, and encourages ex-
periments for development of low-energy approaches to advanced treatment of do-
mestic, agricultural and industrial wastes by allowing use of wetlands providing the
ecosystem is not adversely affected. It also requires that all non-exempt facilities
meet effluent limitations (utilizing many of the US EPA guidelines and standards),
and provides controls on pesticide waste degradation systems.

LIChapter 62-670, FAC establishes wastewater treatment requirements for concen-
trated animal feedlot operations. Dunedin, though, has no concentrated animal feed-
lot operations.

[IChapter 62-701, FAC regulates permitting, operation and closure of solid waste
disposal operations (landfills), requires that every resource recovery facility or solid
waste management facility obtain a permit from DEP (including landfills, waste
transfer stations, land application systems, recycling facilities and volume reduction
facilities). The rule also establishes processes and standards for the disposal of solid
waste through landfilling, incineration, or recycling.

[IChapter 62-710, FAC reduces effects of used oil and promotes used oil recycling,
and prohibits discharge of used oil into sewers, drainage systems or waters.
[IChapter 62-711, FAC provides for the regulation of waste tire storage, collection,
transport and disposal and requires that stormwater or floodwater must be diverted
away from storage piles.

[IChapter 62-730, FAC establishes a hazardous waste management program, and
requires permits for construction, operation and closure of hazardous waste treat-
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ment, storage, or disposal facilities.

LIChapter 62-731, FAC facilitates proper storage, transportation, treatment, disposal,
reduction and recovery methods for hazardous wastes and requires each county to
conduct a hazardous waste management assessment.

Dunedin adheres to all applicable rules and regulations at the district, state, and federal
level. Based on the above listing, the regulations appear to provide a great deal of protection for
stormwater runoff. Problems can occur at levels below those that are easily regulated. For exam-
ple, pollution can come from the use of fertilizers and pesticides by homeowners, and improperly
maintained automobiles leaking fluids.

Dunedin’s own policies, practices and regulations address many concerns. These include
the following:

LISection 122-35, Uniform Development Code (UDC) requires submittal of a drain-
age plan for all development.

[ISection 122-37, UDC details the contents of a drainage plan, and stipulates regu-
lations for onsite retention or detention with filtration which are essentially the same
as SWFWMD'’s.

[ISection 122-38, UDC requires that the 100-year stormwater runoff from within
the development be safely transported to a designated floodway or area within a des-
ignated 100-year floodplain.

IISection 122-39, UDC provides for standards for floodways.

[ISection 122-40, UDC provides standards for sewer catch basin spacing.

IISection 122-41, UDC provides piping standards.

[ISection 122-42, UDC provides for finished grade elevations of individual lots and
for floor elevations.

LISection 122-43, UDC provides for temporary erosion/sedimentation controls and
construction site control techniques.

IISection 122-44, UDC makes unlawful the obstruction of the free flow of stormwa-
ter in a waterway, channel, ditch or any part of the drainage system or drainage way.
LISection 122-46, UDC allows the City to inspect all development during construc-
tion to ensure that proper stormwater management practices are being followed.
LISection 122-88, UDC provides for prohibited, permitted and special exception
uses in floodways.

[ISection 122-89, UDC provides general standards for the construction of structures
in the A- and V-zones.

[ISection 122-90, UDC provides specific standards for residential construction, non-
residential construction, elevated buildings and manufactured homes in the A-zone.
[ISection 122-91, UDC provides specific standards for construction in the V-zone.
[ISection 122-92, UDC sets forth minimum floodproofing requirements.

LISection 122-95, UDC requires the City to review subdivision and utility proposals
in order to meet specified standards.

LISection 122-96, UDC allows variances to the standards providing certain condi-
tions are met.

[ISection 122-97, UDC allows nonconforming structures to continue subject to spe-
cific conditions.
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LIThe City’s Maintenance Program is tasked with cleaning and maintaining on a
regular basis catch basins and storm sewer pipes as required in the City’s NPDES
permit. Street sweeping occurs a minimum of four times per year. Dunedin also
has an Adopt-A-Street and an Adopt-a-Park litter control program.

[IFlood Management Projects are related to a City policy that water quality aspects
are considered and, where physically and financially feasible, are included in the
design and construction of flood management projects. Most major flood manage-
ment projects require permitting through agencies such as DEP, the US Army Corps
of Engineers, Pinellas County (Water and Navigation, Department of Environmental
Management) and SWFWMD.

[IWith regard to pesticides herbicides and fertilizers, the City encourages citizens to
participate in programs such as xeriscaping and the Adopt-A-Street and Adopt-a-
Park in order to reduce pollutants. The Urban Stormwater Improvement Guidance
booklet was designed for use by City departments and City residents to provide in-
formation on methods to reduce use of and/or pollutant loading from pesticides, her-
bicides and fertilizers. The City contracts out all aquatic control applications and
requires contractors to have a state permit in order to apply Diquat, Aquathol K, So-
nar, 2-4D, Rodeo and Banvel 720.

[IThe City monitors the onsite retention/detention basins at the Water Treatment
Plant and the Wastewater Treatment Plant.

[Ilicit discharges will be identified through reporting efforts and the validity of the
complaint verified. City staff will attempt to trace any pollutants reported back
through the municipal stormwater sewer system to its source.

LISpill Response and Prevention is a two-fold operation. Major spills handled by
the City’s Fire Department and the Pinellas County Hazardous Materials
(HAZMAT) Team when they are reported. The Dunedin Stormwater Division han-
dles minor spills and renders assistance to the above when necessary.

[IFor used oil and toxics, Pinellas County has disposal sites throughout county for
disposal of oil or toxics. The City’s Solid Waste Division periodically sponsors col-
lection days to take in such hazardous wastes from City residents.

[1Exfiltration (seepage) from sanitary sewer system is not a problem. However, in-
filtration/inflow to the sanitary sewer has been identified as a concern. The City
identifies often identifies this I/I through televising sanitary sewer pipes and through
a smoke detection system to detect illegal stormwater connections to the wastewa-
tersystem. The errant pipes are replaced or relined.

[IThe comprehensive plan has addressed stormwater drainage through the following
policies:

Preserving the natural drainage facilities.

Establishing levels of service by basin and channel.

Calling for the adherence to all federal and state stormwater quality regula-
tions.

Mandating that drainage deficiencies be corrected.

Requiring strict enforcement of the City’s Stormwater Management Ordi-
nance (UDC, Chapter 122).

Calling for coordination with SWFWMD for the review and approval of
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development proposals.

Calling for the upgrading of drainage systems.

Requiring domestic sewage and industrial discharges to achieve best practi-
cal technological standards.

Dunedin continues to adhere to all applicable federal, state and district regulations. The
City’s Stormwater Management Ordinance has served it well, and is reviewed and updated periodi-
cally to meet the intent of the NPDES and other requirements.

PROJECTIONS
Unlike other elements and sub-elements that utilize population forecasts, stormwater esti-
mates are based on items such as soils, land uses and impervious surface areas. While these are
much more difficult to project (and indeed the MDP provides no impervious area projections as the
1980 study had), it is anticipated that there will not be a tremendous change from current conditions.
This projection assessment is based on the following:

[IFunctional population is expected to increase by less than 7,000 persons between
now and 2025. Some of this population increase will come about through the an-
nexation of existing development.

[INo new roads are planned, and only one road will be expanded, according to the
Long Range Transportation Plan (LRTP). Only the Curlew Road four-laning from
Alternate US 19 to CR 1 remains to be constructed in order to complete the highway
improvements called for in the adopted LRTP. If the current stormwater facilities
are not sufficient, any capacity improvement increasing the impervious surface will
require retention facilities.

[IPost-development runoff is not allowed to exceed pre-development runoff. Thus
major projects (e.g., condominiums, commercial) are required to build retention fa-
cilities that will attenuate the stormwater runoft.

LEVEL OF SERVICE

In order to provide for appropriate levels of service, as noted above, not all parts of the
drainage system were included. Only those that were part of the natural drainage system were in-
cluded as well as three critical outfalls in the Coastal Watershed. The previously established level
of service standards will be utilized here. Only the Orangewood Avenue and President Street chan-
nels are not meeting their existing LOS standards; both of them, though, are listed in the Master
Drainage Plan for major improvements.

Table 8 below gives the existing and future year level of service standards for the channels
with man-made facilities. Development will not be permitted if the standards not met by new de-
velopment. Any man-made facilities not within specific channels will have a 25-year, 24-hour
storm event design. This will match Pinellas County’s standards as well as SWFWMD’s regional
standards. Also, it is consistent with the modeling performed as part of the MDP development.
Any and all federal, state and local stormwater quality standards will be adhered to as the City
adopted them as standards in the 1989 comprehensive plan. Performance, design and activity stan-
dards will be utilized in order to provide water quality standards for stormwater discharge. The City
has implemented Chapter 122 of the Uniform Development Code for years in order to provide stan-
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TABLE 8

EXISTING, 2015 AND 2025 LOS STANDARDS Qards for water quan-
Basin/Watershed =~ Channel Existing 2015 2025 tity and water quality
for new develop-
Cedar Creek A 25-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr ment. The design
Cedar Creek B 25-yr, 24-hr 25-yr, 24-hr 25-yr,24-hr  |and  performance
Cedar Creek C 25 24-h 25 24-h 25 24-h standards provide for
edar %ree S L S L2 fthe submission of a
Cedar Creek D 25-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr drainage plan for all
Cedar Creek E 10-yr, 24-hr  25-yr, 24-hr 25.yr,24-hr |N€W  development,
except for certain

Cedar Creek F 25-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr

exemptions, will be

Coastal Orangewood  <25-yr, 24-hr 25-yr, 24-hr 25-yr,24-hr | enforced.  Tempo-

rary erosion and

Coastal Paloma 25-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr . .
sedimentation  con-
Coastal President = <25-yr, 24-hr 25-yr, 24-hr 25-yr,24-hr |trols are also re-
uired.
Curlew Creek A 10-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr q ..
Minimum
Curlew Creek B 10-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr attenuation and water
Spring Branch A <10-yr, 24-hr  25-yr, 24-hr 25-yr,24-hr | quality requirements
) will be enforced,
Spring Branch B <10-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr whether discharge is
Spring Branch C 10-yr, 24-hr 25-yr, 24-hr 25-yr,24-hr |t0 a wetland or not.
) If ponds or lakes are
Spring Branch F 25-yr, 24-hr 25-yr, 24-hr 25-yr, 24-hr

to be used or con-

Source: Dunedin Engineering Section structed for the de-

tention/retention  of
stormwater to control runoff release rates and the quality of runoff from the property to be devel-
oped, additional runoff may be stored in the impoundment, with water attenuation and water quality
conditions. The City has the right to inspect, and remove obstructions from, public and private wa-
terways. The presumption is that if these design and performance standards are adhered to, water
quality standards will be achieved. Table 9 shows these general standards.

As mentioned above, the NPDES permit was issued in the fall of 1997. The permit speci-
fied numerous activities which must be performed in order for the permittees to continue to dis-
charge stormwater into waters of the United States. The activities that the City has done in the past
will continue, including inspection of stormwater facilities, use of the Adopt-a-Park and Adopt-a-
Street for litter control, distribution of the Urban Stormwater Improvement Guidance booklet, the
street sweeping program, the prohibition of illicit discharges into the stormwater sewer system, and
the incorporation of water quality considerations into the criteria for flood control design.

Newer activities include working with Pinellas County on the identification and inspection
of existing high risk facilities discharging into the stormwater system, the utilization of Pinellas
County’s water quality monitoring sampling data and analyses to determine the effectiveness of the
activities being performed reducing the amount of herbicides and pesticides the City uses, and the
submission of annual reports to EPA documenting the activities undertaken and the results
achieved.

The maintenance of the level of service for stormwater will be carried out through the fol-
lowing tasks:
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TABLE 9
WATER QUALITY STANDARDS FOR STORMWATER DISCHARGE

Scope

Standards, regulations and procedures will be established for the control of the following: the alteration of land and
topography; the removal and placement of certain vegetation; the erosion, sedimentation and pollution within drain-
age systems; permissible surface runoff rates of proposed land developments; and the performance of the drainage
systems for the purpose of stormwater management within the City. Article 122 of the City’s Uniform Develop-
ment Code will provide specific regulations and requirements for stormwater discharge.

Design and Performance Standards

All proposal for development except those exempted below shall submit detailed drainage and detention plans, in-
cluding temporary erosion and sedimentation controls. The drainage plan content shall include, but not be limited
to, existing and proposed topographical contours, hydrological calculations, capacities of detention and retention
facilities, controlling outlets, open channels, swales, and acceptable pollution control devices for ponds, lakes or
other existing surface water impoundments. Detention of cumulative stormwater runoff in excess of existing or
predevelopment release rates shall be provided for by sufficient storage capacity being based on not less than a 25-
year storm of one-hour duration. Ground level reservoirs specifically designed for the temporary storage of storm-
water to control runoff rates or meet water quality requirements shall meet certain minimum requirements includ-
ing, but not limited to, the following: be identified as a drainage and utility easement; be constructed normally to
have dry bottom elevations above the groundwater table at the end of the rainy season; include an outlet structure
sized or designed to convey the specified release rate or allowable predevelopment runoff rate from the contributing
area; be constructed to provide adequate freeboard between the 25-year flood storage level and the low bank eleva-
tion surrounding the detention area; include an overflow spillway or other structure acceptably protected from ero-
sion; have the discharges of the controlling outlet and the overflow structure to an abutting drainage easement or
public right-of-way to convey stormwater runoff away from the property being developed; where ponds, lakes, or
other existing surface water impoundments are to be used for or constructed for the detention/retention of stormwa-
ter to control runoff release rates and quality of runoff from the property to be developed, additional runoff may be
stored in the impoundment, subject to water attenuation and water quality conditions.

Standards for flood routing will be established and enforced for both open areas and roadways within the proposed
development and for the drainage system of the proposed development. Standards will also be provided for the
size, type and location of storm sewer inlets and for piping and appurtenances used in the stormwater collection.
Standards will provide for temporary erosion/sedimentation controls using best management practices.

Exemptions
Development of a single family lot and modifications to existing development which minimally increase the imper-
vious area will be the only exceptions to the drainage plan requirement.

Stormwater General Permits
City will allow construction only after the plan has been approved.

Construction Permit Requirements for New Stormwater Discharge Facilities

All proposals for development except for those exempted developments shall include detailed drainage and deten-
tion plans. The City Engineer and other applicable regulatory agencies will review and issue permits for all altera-
tions of existing natural or man-made streams, waterways, floodways, channels, ditches, or drainage structures; the
removal or placement of trees, shrubbery or vegetation within a floodway or drainage easement; and the installation
of permanent structures, restrictions, barriers, fences or other obstructions within such a drainage system.

Requirements for Wetland Stormwater Discharge Facilities

All proposals for development, whether to a wetland or not, shall include detailed drainage and detention plans.
Minimum attenuation requirements will be enforced, whether discharge is to a wetland or not.

Minimum water quality requirements will be enforced, whether discharge is to a wetland or not.

Where ponds, lakes, or other existing surface water impoundments, having wet-bottom elevations below the sea-
sonal high groundwater elevations, are to be used for or constructed for the detention/retention of stormwater to
control runoff release rates and quality of runoff from the property to be developed, the developer may store addi-
tional runoff in the impoundment, with water attenuation and water quality conditions.

The City will have the right to inspect, and remove obstructions from, public and private waterways.
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TABLE 9 (CONTINUED)

Delegation

The City will review applications and plans, and enforce the requirement that other appropriate agencies review the
plans. Plans shall conform to current requirements of applicable agencies. Permits for construction will not be is-
sued until copies of permits from other appropriate agencies are received.

Relationship to Other Permitting Requirements

The City and other regulatory agencies will review and issue permits for all alterations of existing natural or man-
made streams, waterways, floodways, channels, ditches, or drainage structures; the removal or placement of trees,
shrubbery or vegetation within a floodway or drainage easement; and the installation of permanent structures, re-
strictions, barriers, fences or other obstructions within such a drainage system. Plans shall conform to current re-
quirements of applicable agencies. Permits for construction will not be issued until copies of permits from other
appropriate agencies are received.

General Provisions
The City will provide for inspections during construction, the use of additional reasonable controls to ensure water
quality during ground disturbing activities, and the issuance of “stop work orders.”

General Permit for New Stormwater Discharge Facilities
All stormwater-related projects must undergo review, except for those exempted developments.

Source: Chapter 122, Uniform Development Code

[IUtilization of the Stormwater Utility Fund revenues to construct drainage im-
provements.

[IUtilization of the 2003 Master Drainage Plan projects for setting construction pri-
orities.

[ICompliance with NPDES Permit requirements.

[TApplication of the Concurrency Management System requirements.

[IContinued enforcement of Uniform Development Code’s pre-development/post-
development runoff requirements.

PLANNING AREA ANALYSIS

The foregoing inventory of Curlew Creek/Jerry Branch included Curlew Creek as a whole,
which extends out to include most of the Planning Area, some of Clearwater and some of Pinellas
County.

Pinellas County’s Surface Water data and analysis includes the following inventory for Cur-
lew Creek:

Curlew Creek watershed is located in north central Pinellas County and includes parts of the Cit-
ies of Clearwater and Dunedin. The basin contains approximately 6,700 acres, which is desig-
nated on the Future Land Use Map as an urban mix containing residential low to residential me-
dium, residential/office/retail, commercial general, recreation/open space and preservation land
uses. The basin is approximately 87 percent developed. There are three tributaries to the major
outfall. The total length of channel is 11 miles. The outlet is into St. Joseph Sound just south of
State Road 586. Most of the soil in the basin has a medium permeability rating, and there are
many small (1 to 5 acres) natural water storage areas located throughout the basin. Jerry Lake
(approximately 60 acres) is located on the main channel in the southwest basin area. The south-
east basin area is flat and the remainder of the basin is fairly steep sloping. The need for addi-
tional storage in the upper reaches of the major channels is of a high priority in this basin. This
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is due to the effort to reduce peak flows in the constricted downstream reaches.
Pinellas County’s levels of service for stormwater include the following:

All applicable federal, state and local regulations (as indicated in the Regulatory Frame-
work Section of the Surface Water Management Element) relating to flood control, stormwater
treatment, and wetland protection shall continue to be met in public and private project design.

The twenty-five year storm design standard shall confine the runoff from a twenty-five
year twenty-four hour rainfall event, within drainage channel banks, or within designated twenty-
five year floodplains, in order to protect human life and minimize property damage.

The one-hundred year storm design standard shall protect homes and commercial build-
ings against flooding by a one-hundred year twenty-four hour rainfall event.

As noted above, Pinellas County was involved with the Curlew Creek Basin Study. The
county Capital Improvement Program for FY 2006/07 lists “improvements to the Curlew Creek
channel to mitigate channel erosion.” This includes Channel A from Republic Drive to Belcher
Road; $500,000 was set aside for construction in FY 06/07 and another $3,000,000 in FY 07/08.

Finally, Pinellas County desires that annexing governments take over all maintenance func-
tions for drainage infrastructure under their control. The county would like to see subrogation
agreements executed so that the City would take over maintenance responsibilities for all ease-
ments. The cost, though, to assume this would be prohibitive.

SUMMARY

Stormwater issues in Dunedin extend beyond the mere conveyance of runoff. Recent ef-
forts have taken great strides in developing methods of not only of transporting water, but also in
maintaining the quality of that water. The Master Drainage Plan’s list of projects includes not only
improvements to pipes and culverts, but also approaches to stormwater quality. Other projects, such
as the Hammock Park Natural Systems Restoration project is designed to have an ecological
feature act as a natural filter to remove upstream sediments and pollutants. The results of all
these efforts improves life not only for Dunedin’s citizens, but also for its non-human residents.
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INTRODUCTION

An urban society must ensure that its waste products are properly disposed of. While earlier
populations could afford to dispose of their discard in shell middens or on their cultivated crops,
densely packed cities risk disease and noxious odors if their garbage and trash are not taken care of.
Further, common items have the potential to create hazardous conditions , both for the environment
and for the citizens.

INVENTORY
The Solid Waste Fleet is composed of a total of 27 vehicles:

KONine Automated Residential Side-Load Collection Vehicles (7 routed, 2 spares)
KOFour Residential Rear-Load Collection Vehicles (3 routed, 1 spare)

KOFour Commercial Front-Load Collection Vehicles (3 routed, 1 spare)

KOTwo Commercial Rolloff Container Vehicles (1 routed, 1 spare)

KOTwo Commercial Container Vehicles (1 routed, 1 spare)

KOTwo Claw Type Residential Boom Vehicles (1 routed, 1 spare)

FOOne Residential Curbside Semi-Automated Recycling Vehicle (1 routed, O spare)
KOThree Pickup Truck Service Vehicles (1 routed for alley collection, 1 routed for
automated barrel maintenance, 1 routed for route supervision)

During Fiscal Year 2005/06 the vehicles collected 50,918 total tons and recycled 8,521 tons.
The latter number includes not only the amount of asphalt and concrete recycled (5,250 tons), but
also curbside and drop-off recycling tonnages. It does not, though, include residential yard waste;
since the inception of automated collection program, yard waste is no longer source separated, but
commingled with Class III waste.

While the City collects the solid waste, it is up to Pinellas County to dispose of it. The Pi-
nellas County Waste Disposal and Resource Recovery Act of 1975 states that all waste disposal
within Pinellas County is the responsibility of Pinellas County Board of County Commissioners.
The County has a solid waste tip fee currently set at $37.50 per ton, which has remained unchanged
since 1985. Solid Waste vehicles collect the refuse and deliver it to the Pinellas County facilities
located in the mid-county area.

It should be noted that in 1993 the Supreme Court ruled that flow control was unconstitu-
tional, theoretically treating waste as interstate commerce, and subsequently allowing waste haulers
to deliver waste to disposal facilities across jurisdictional boundaries. This would allow local gov-
ernments in Pinellas County to go to Pasco or Hillsborough County, or private companies for dis-
posal. In the summer of 2007 the Supreme Court is again expected to rule on flow control as Her-
kimer County, New York continues to lobby in favor of such methods. The impact to Dunedin is
important only if Pinellas County tip fees are significantly increased. Dunedin’s proximity to the
Pinellas County Bridgeway Acres Landfill and Waste-to-Energy (WTE) Facility makes it a finan-
cially favorable disposal option. The economic viability of a different solid waste disposal option
should be considered only if private waste disposal concerns construct transfer station assets within
reasonable travel distances from Dunedin in order to link Pinellas County to landfill assets outside
of Pinellas County. Total cost of operations must be considered including loading, transfer, long-
haul transportation, and final disposal, and subsequently compared to the then current Pinellas
County disposal tip fee.
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As far as industrial wastes are concerned,
Mease Hospital and Coca-Cola North America are
the only significant industrial hazardous waste pro-
ducers. Disposal is handled privately as needed by
each generator.

Dunedin continues to promote and encourage
recycling on a voluntary basis. Paper recycling in
municipal buildings (which began in 1988) contin-
ues as a mixed paper program today, and has been
expanded. Mixed paper is now part of the residen-
tial curbside blue bin program, as well as part of the
drop-off recycling depots. Mixed paper provides for
more types of fiber to be recycled in the same col-
lection process. Mixed paper recycling totaled 325 tons in FY 2005/06. Commercial recycling
businesses continue to offer recycling services in the City, including private haulers (e.g., WSI,
Waste Management, and SP Recycling).

The solid waste service area shown in Figure 1.

Pinellas County’s Waste-to-Energy Facility can
burn 3,150 tons of solid waste every day.

ANALYSIS

The general performance of the existing fleet appears adequate. The City has achieved the
county LOS standard of 1.301 tons per capita per year (tpcpy). The fleet actually collected 1.188
tpepy in FY 2005/06. The City assists the county in its goal of recycling 30% of the waste stream;
Dunedin actually recycled (8,521 tons recycled or diverted/50,918 tons total solid waste) 17% in FY
2005/06. Pinellas County achieved a 31% recycling rate in Calendar Year (CY) 2005 (the most
recent available data submitted by Pinellas County Solid Waste Operations to the Florida Depart-
ment of Environmental Protection).

The collection vehicle replacement schedule is based on a service life of five (5) years for
residential and commercial collection vehicles. Currently the average age of the fleet is 6 years old.
Six collection vehicles are scheduled for replacement during 2007, which will improve average age
of the fleet to 4 years old. The fleet replacement schedule was designed as part of the 2006 Solid
Waste Rate Study in an effort to reduce variable fleet maintenance expense costs. The 2007 fleet
vehicle replacements were purchased through municipal financing arrangements (5 year term). An-
nual vehicle purchases will be reviewed and each unit considered if replacement is necessary. Other
purchase options, including leasing will be considered at the time of the purchase, and low cost op-
tions will be utilized.

On the disposal side, the Pinellas County Waste-to-Energy Facility recently underwent a
contract operator re-procurement process for plant operations & maintenance (O&M). Subse-
quently a $615 million contract was awarded to Veolia Environmental to operate the plant for the
next 17 years. As part of the process, Pinellas County Solid Waste spent substantial capital to per-
form needed repairs and maintenance to the facility in preparation of the new contractor assuming
operation and maintenance responsibilities. The Plant condition is good and now debt free as part
of a debt buy-down plan timed to expire with the original O&M agreement which terminated in
March of 2007. The tip fees of $37.50 per ton are not expected to increase in the near future.

The impact of the solid waste facilities on adjacent natural resources is minimized. The
county Waste-to-Energy facility meets all current air quality emissions regulations. The high col-
lection service level by City operations prevents dumping in streams and other areas of the City.
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Household hazardous waste disposal programs are managed by Pinellas County, and promoted
through municipalities to provide convenient disposal for household hazardous waste and electron-
ics in an effort to remove them from the solid waste stream. Pinellas County operates a full-time
HEC3 (Household Hazardous, Electronics, and Chemical Collection Center) Drop-off Facility lo-
cated at the Bridgeway Acres Landfill and Waste-to-Energy Facility, along with a mobile collection
program at various commercial and municipal locations throughout the county. Dunedin hosts a
mobile drop-off for its residents and surrounding communities each year in February. Pinellas
County’s drop-off and mobile HEC3 events have experienced an increase in hazardous waste col-
lected by 260% since 2000 (1,876,409 pounds in 2005 vs. 520,536 pounds in 2000).

In 2005, City solid waste services incorporated chlorofluorocarbons and hydro-
fluorocarbons (CFC and HFC, respectively) refrigerant recovery and recycling as part of the resi-
dential appliance collection program. In 2006, City solid waste services incorporated electronic
waste (e-waste) collection and recycling into the existing appliance collection program to reduce
hazardous e-waste elements from the solid waste stream, including heavy metals and gases com-
monly found in electronics.

In order to provide the same high level of ser-
vice in the future, the previously noted collection ve-
hicle replacement cycle should be maintained while
controlling fleet maintenance costs. Dunedin should
continue efforts to further divert or recycle materials
from the solid waste stream. In early 2007, Pinellas
County, as part of a three-county consortium, applied
for a Florida Department of Environmental Protec-
tion (DEP) grant to fund a feasibility study on the
lack of sufficient regional recyclable processing ca-
pacity and options. Dunedin should support new re-

DATA POINTS:
CLASSES OF WASTE

There are several different catego-
ries into which solid waste is divided.
These include the following:

Class I: Solid waste which is not hazardous
waste, and which is not prohibited from dis-
posal in a lined landfill.

Class III: Yard trash, construction and demo-

cyclable processing options providing economic fea-
sibility exists including possible automated single-
stream recycling processing, once weekly residential
garbage collection, and enhancements to yard waste
collection.

Residential yard waste is currently being
commingled with Class III waste and although mate-
rial is recycled, it is not source separated, and there-

lition debris, processed tires, asbestos, carpet,
cardboard, paper, glass, plastic, furniture other
than appliances, or other materials approved
by the Department of Environmental Protec-
tion that are not expected to produce leachate
which poses a threat to public health or the
environment.

Source: Florida Administrative Code

fore not tracked as recycled volumes. Research is
underway to determine the viability of fully automat-
ing yard waste collection with the application of wheeled carts, similar to the current residential gar-
bage collection being offered.

The results of the Pinellas County study on recyclables processing noted above will deter-
mine the operational need. This could result in a recommendation mandating residential curbside
recycling collection.

The FY 2005/06 operating level of service was (50,918 tons per year/42,843 persons)1.188
tons per capita per year. This is actually lower than LOS standard of 1.301 tpcpy. Hauling capacity
appears to be sufficient, with residential automated side-load collection vehicles having a single
load capacity of approximately 10 tons, and have the ability to collect and transport up to 2 loads of
solid waste daily (10 hour shift) to the Bridgeway Acres facility. Residential manual rear-load col-
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lection vehicles have a single load capacity of approximately 7 tons, and have the ability to collect
and transport up to 2 loads of Class III solid waste material daily (10 hour shift) to a third party
transfer facility in Largo (Angelo’s Recycled Materials). The commercial front-load collection ve-
hicles have a single load capacity of approximately 12 tons, and have the ability to collect and trans-
port up to 2 loads of Class I solid waste daily (8 hour shift) to the Bridgeway Acres facility.

Some residential collection capacity (strategic) currently exists; however given the current
collection system of twice weekly automated residential collection, this capacity is not optimized.
Second collection day volume is approximately one-third less than first collection day, and future
consideration towards once weekly garbage, once weekly recyclables, and once weekly yard waste
collection should be given were Pinellas County to create new recyclable processing capacity op-
tions such as single stream processing. Some strategic route in-filling has occurred on second col-
lection days and will continue providing customer needs are met.

Incremental commercial collection capacity currently exists to manage growth related vol-
umes only, and capacities should be reviewed annually as part of the comprehensive plan review.
Route restructuring and optimization can also add incremental capacity.

According to Pinellas County Solid Waste Management, the WTE Facility operated at 87%
of capacity in FY 2005/06. The plant’s capacity is 3,150 tons per day, which would equal
1,149,750 tons per year. However, the existing contract guarantees that the operator will burn
950,000 tons per year at the plant. Downtime for routine maintenance has to be scheduled. The
facility combusted 890,907 tons during CY 2005. Of the tons of solid waste coming to the county
facility in 2005, approximately 80% of the waste was combusted or recycled and only 20% went
directly to the county landfill. The actual tons processed have increased from 999,539 in 1986 to
1,145,161 in 2005, or 14.5%. As total disposal tonnage increases, the percent of waste going to the
landfill will also increase. Significant capital projects were performed during the period from 1997
to 1999 (an air pollution control retrofit) and from 2001 to 2003 (a capital replacement project).
During these years, the annual contract guarantee for tonnage was reduced to account for the in-
creased boiler downtime associated with the capital projects.

The Bridgeway Acres Landfill, including the sod farm area, has approximately 538 acres of
remaining permitted capacity. This amounts to approximately 20,793,283 cubic yards of landfill
space which is expected to last at least 30 years. In 2005, Pinellas County submitted a modification
to increase the height of the landfill, which would extend the disposable life expectancy of the land-
fill by an additional 30 years. It is important to note that this is the last Class I landfill in Pinellas
County. The highly urbanized nature of Pinellas County and the applicability of state groundwater
regulations in the northern portion of the County make new landfills prohibitive.

With regard to recycling, the City entered into an interlocal agreement with Pinellas County
which would require the separation of the majority of newspapers, glass, plastics and yard waste
and the development of regulation to encourage residents to recycle yard trash into compost. Ap-
proximately 17% of the City’s solid waste stream was diverted in FY 2005/06. Residential yard
waste is currently being commingled with Class III waste and although material is recycled, it is not
source separated, and therefore not tracked as recycled volumes.

State funded recycling grants began in 1988, peaked in 1992, and then steadily declined un-
til the “Recycling and Education” grants were eliminated in 2001 for counties with populations over
100,000, and “Waste Tire” grants were eliminated in 2004. State funding is still available in the
form of competitive “Innovative Recycling” grants for specific projects. In response to these
changes, Pinellas County started providing limited reimbursements to its cities in 2005. Pinellas
County’s municipal recycling reimbursements are intended to help maintain local recycling pro-
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grams and thereby reduce waste that must be combusted or placed at the county’s disposal facility.
Dunedin received approximately $20,000 in FY 2005/06, and anticipates receiving approximately
$28,000 in FY 2006/07 in county grant funding. Grants are expected to continue at $500,000 per
year countywide, allocated on a per capita basis to each municipality.

Dunedin currently provides a subscription-based curbside recycling collection program
(blue bin) and two convenience drop-off sites (Highlander Pool Recreation Area, and Lake Haven
Road). Pinellas County provides a third drop-off center available to Dunedin residents (on Curlew
Road between Belcher Road and CR 1). In theory, all residents (as well as commercial establish-
ments) have access to recycling through drop-off centers and/or subscription curbside collection.
However, surveys indicate that 87% of residents with curbside recycling participate in this service
while only 50% of residents without curbside recycling use drop-off centers

The Tampa Bay Regional Planning Council (TBRPC) estimated that Pinellas County would
produce 87.4 million pounds of hazardous wastes by the year 2000. Waste oils, greases, and lubri-
cants; photographic wastes; plating rinses, and spent solvents are the refuse projected to contribute
the largest quantities. From the responses to a survey conducted by Pinellas County, it was esti-
mated that 60 million pounds of hazardous waste were produced each year in the county and that
72% of this was recycled, reused or treated. In 1986, a private facility that handles a hazardous
waste transfer station was started. Material from the transfer station goes to approved hazardous
waste treatment or disposal sites.

With Dunedin’s limited industrialization, volumes of hazardous waste are not expected to
increase significantly. As noted above, Pinellas County Solid Waste Operations operate a house-
hold hazardous waste and electronics facility at the Bridgeway Acres Landfill and Waste-to-Energy
Facility. Additionally, County Solid Waste operations conduct mobile HEC3 collections through-
out the county year round. And the City assists Pinellas County through its support as host of an
annual mobile collection event in Dunedin, providing a facility, staffing, and signage to conduct and
promote the event.

LEVEL OF SERVICE

The City’s LOS standard of the capacity to collect up to 1.301 tpcpy will be retained. Table
1 below calculates the operating LOS.

Not only was the LOS standard achieved, (with an operating LOS of 1.188, the standard is
achieved because of the phrase “up t0”), but there was even a slight surplus due to the estimated
hauling capacity of 55,354 tons/year. This estimate was based on the number of vehicles in the cur-
rent fleet (residential, commercial and recycle), their average tons/load, and the average number of
loads per week, all normalized to a full year. All of the solid waste generated during FY 2005/06
was adequately disposed of; even though it did not total up to 1.301 tpcpy, it was still. The impor-

TABLE 1
EXISTING SOLID WASTE LEVELS OF SERVICE
YEAR LEVEL OF MEASURE STANDARD PoPU- WASTE OPERATING HAULING LOS
SERVICE LATION COLLECTED LOS CAPACITY [ACHIEVED
9
2006 - Collector ' rpopy Upo 1301 42,843 50,918 1.188 55,354 Yes
[Existing recycle

[Source: Planning & Development, 2007

tant factor is to collect the solid waste, hence the achievement of the standard. As can be seen in
Table 2, the operating LOS has fluctuated widely over the last decade.
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TABLE 2

Dunedin currently recycles or diverts 17% of solid | o110 WASTE HISTORICAL COLLECTION

waste stream. This simply assists the county requirement RATES
of 30% recycling goal. Reaching a 30% diversion rate is| YEAR TONS FUNC-  TONS PER
only possible through the implementation of mandated CoL- TIONAL  CAPITA

residential curbside and commercial recycling programs LECTED | PoP | PER DAY

and the source separation and collection of yard waste, 1997 28,885 38,868 0.743
rather than commingling it with other dry waste. The cur-| 1998 31,634 39,001 03811

rent curbside program (as it currently exists) will only ex-| 1999 31,993 = 39,101 0.818

perience incremental growth, as it is subscription-fee | 2000 41,335 39,029 1.059

based. 2001 35,630 39,930 0.892

As of 2007, Dunedin is one of only a few Pinellas| 2002 33,135 40,240 0.823

County municipalities still collecting glass as part of their | 2003 35,465 40,474 0.876

recycling operations, and its costs are reviewed regularly| 2004 54,848 40,628 1.350

to determine its viability. 2005 52,463 40,856 1.284
Maintaining the City’s levels of service will be| 2006 50,918 = 42,843 1.188
accomplished through the following: Average 0.985

Source: Dunedin Planning & Development,
FORoute optimization and restructuring. ~ [2007

FOAcquisition of new vehicles when route

restructuring becomes no longer sufficient.

KOContinued education of the public regarding recycling.

FOThe application of Concurrency Management System requirements.

KOUse of other revenue sources including a dormant charge (a nominal monthly
charge on seasonal units during the time the residents are not there) and pull boxes
for construction debris.

PROJECTIONS

Table 3 below provides projections of solid waste based on future year population estimates
found in the Introduction. The actual standard is used here in order to project the tonnage requiring
collection. This is then compared to the anticipated hauling capacity for those target years. The
future hauling capacity was estimated in the same way as the 2006 capacity, except that landfill
trips were increased by one trip per week for the residential side-loaders, and one recycle vehicle
was added along with increasing the by one the number of recycle trips per week for the year 2015.
For 2025, the 2015 scenario was utilized, except that one residential side-loader was added to the
fleet.

The figures suggest that the City can easily accommodate the population growth through the
acquisition of a minimum of new vehicles and route restructuring. It should be mentioned, though,
that historically, the tons per capita per year collection figure is much closer to 1.0 than it is to the
standard of 1.301. If future year collections turn out to be closer to the historic average, then addi-
tional vehicles would not be required. This will necessitate that the Solid Waste Division continue
to monitor the amount collected each year and be mindful of the unfolding trends.

PLANNING AREA ANALYSIS

If the entire Planning Area were annexed and fell under City service, a total functional
population of 51,323 would exist. Ultilizing the LOS standard, this would mean that a total of
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TABLE 3
PROJECTED SOLID WASTE LEVELS OF SERVICE
YEAR LEVEL OF MEASURE A STANDARD Poru- OPERATING HAULING LOS

SERVICE LATION LEVEL OF CAPACITY ACHIEVED
SERVICE ?
2015 Collect or
Projected recycle TPCPY Upto 1.301 44,341 57,688 tpy = 58,162 tpy Yes
2025 Collect or

Projected recycle TPCPY Upto 1.301 44,804 58,290 tpy = 61,594 tpy Yes

Source: Planning & Development, 2007

(51,323 x 1.301 tpcpy) 66,771 tons per year would need to be collected. The projected 2025 haul-
ing capacity of 61,594 would need to be increased through route restructuring and vehicle acquisi-
tion. If the historical average of 0.985 tpcpy was applied, only 50,553 annual tons would be pro-
duced, thus reducing additional vehicle needs.

However, the commercial demand would significantly increase as the business enterprises
along US 19 could total over 1 million square feet of leasable area.

Since most of Planning Area is already developed, the county should be able to handle the
disposal responsibilities. Collection responsibilities, though, would shift to the City. Dunedin
would have to restructure routes and add more vehicles to meet the demand.

SUMMARY

The City is currently meeting its Level of Service standard for the collection of solid waste.
Additionally, it is recycling 17% of its solid waste stream, contributing greatly toward the county’s
mandated 30% figure. While anticipated future year hauling capacity appears to fall slightly short
of the standard, route restructuring can add additional collection volume. Conversely, if the historic
average of the last ten years is collected, then the standard is easily met.
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INTRODUCTION

Where the Potable Water Sub-Element is concerned with the production and distribution of
water, the Natural Groundwater Aquifer Recharge Sub-Element is concerned with the subject of
where the water comes from. Further, it seeks to determine how this important resource will be pro-
tected.

INVENTORY

There are two aquifers beneath Dunedin. One is the surficial aquifer, consisting of fine to
medium grained sand that grades downward from sand to sandy clay, or marl, with some interbed-
ded clay. It is roughly ten feet thick near the coast expanding to 50 feet near US 19. The depth to
the water table is less than five feet below land surface (bls) to more than ten feet in topographically
high, well-drained areas. There are one to four foot seasonal fluctuations in the table, the lowest
levels being in May and June, and the highest levels occurring in September and October. Water
from the surficial aquifer is used mainly for lawn irrigation

This upper aquifer is separated from the underlying Floridan Aquifer by a 25 to 50 foot
thick confining bed. This lower aquifer is made up of a thick stratified sequence of limestone and
dolomite. The top of the upper Floridan Aquifer ranges from zero feet National Geodetic Vertical
Datum (NGVD) to 50 feet below zero NGVD. The base of the Floridan Aquifer is 1,000 feet be-
low NGVD. Most of the City’s water comes from Floridan Aquifer.

The aquifer is recharged in several ways. The first is through freshwater lakes and retention
ponds. Water percolates down through porous rock, eventually reaching the water table. Spring
Lake is one of the largest recharge bodies in the area, although it is just outside the City’s jurisdic-
tion.

SWFWMD defined areas of high recharge/discharge and supplied this information in 2003,
and this has been used to develop Figure 1. As can be seen, only a small area of mostly developed
land near Jerry Lake falls into the “High Recharge” category (greater than ten inches per year). The
extreme eastern portion of the City has a rating of “Very Low Recharge to Moderate Re-
charge” (two to ten inches per year). This latter area is very highly developed already, with little
vacant land. However, it appears that much of the Vanech Recreation Complex falls into this area,
as does the Jerry Lake Recreation Complex. Both of these areas have Recreation/Open Space land
use category assigned to them, thus ensuring their continued application as recharge areas.

Although they are in either the low or moderate recharge areas, the largest protected aquifer
recharge sites include Hammock Park and the Vanech Recreational Complex. One way to enhance
recharge is through the application of reclaimed water. Of these two sites, only Vanech currently
utilizes reclaimed water, but is only 44 acres in size (representing .7% of the entire land area of the
City). Hammock Park is expected to receive reclaimed water in the near future, but it is in the low-
est recharge area. Another major open space area receiving reclaimed water is Dunedin Country
Club; at 126 acres, this represents less than 2% of the entire land area of the City, and is also located
in the lowest recharge area. Other parklands using reclaimed water include Highlander Park (57
acres), Englebert Complex (28 acres), St. Andrews Links (22 acres), Jerry Lake Recreation Com-
plex (13 acres), Grant Field (12 acres), the old Dunedin Elementary School site (12 acres), and Gar-
rison Jones Elementary School (7 acres).

The City’s approach to aquifer recharge prefers to reduce dependence on the water table for
irrigation purposes by supplying lower quality water for such activities. As shown in the Wastewa-
ter Sub-Element, reclaimed water usage has exceeded 2.7 mgd. The reclaimed water system is be-
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ing expanded to provide it to as many homeowners as possible. Also, as noted in the Potable Water
Sub-element, reclaimed water serves as a major source of water conservation.
Figure 2 shows the elevations within the City and the Planning Area.

ANALYSIS

Rapid growth over the last 40 years has negatively impacted recharge. These impacts on
the primary recharge ridges have been minimized as they have been developed as lower density
residential, parks or conservation areas. Recharge areas which have been preserved include Ham-
mock Park and the Vanech Complex.

The Floridan Aquifer has a moderate degree of susceptibility to groundwater pollution.
While the surficial aquifer has a much higher degree of susceptibility, it is not used for potable wa-
ter. There are, though, few potential contamination sources in the City, household pollutants posing
more of a threat than commercial sources.

Beginning in 2007 the City began drafting a “Wellhead Protection Ordinance” which will
establish a 500 foot zone of protection around each well. The purpose and intent of this ordinance
is to protect and safeguard the public health, safety, and welfare of the residents and visitors of
the City by providing a wellhead protection program that regulates development and the use of
contaminating materials which may impair present and future public potable water supply wells
and wellfields. Most of the production wells lie within existing residential and commercial areas.
Because of this dispersed network of wells within an already developed area, the wellfield is desig-
nated as an Urban Wellfield. The Wellhead Protection Ordinance will ensure that this essential
resource will be protected now and in the future.

The hydrogeology of the aquifer, conservative well construction design and state-of-the-art
production technology ensure a safe finished water product. Additionally, the land use provides
protection through application of Recreation/Open Space designation, and the National Pollut-
ant Discharge Elimination (NPDES) activities restrict introduction of hazardous materials into
the natural environment. Educational programs to citizens and groups show the proper disposal of
hazardous items and highlight the environmental damage that can occur if proper disposal is not
followed. The City will continue to identify wellheads for development and redevelopment review
purposes, thus providing an additional layer of review for protection. These are shown in Figure 3.

In order to assist in aquifer protection, the City performs the following activities:

DDepicts recharge areas as Preservation or Recreation/Open Space.

DUtilizes reclaimed water where feasible, mostly to reduce the demands on the aqg-
uifer.

DEnforces the NPDES illicit discharge prohibitions.

DProhibits septic tank usage.

DEnforces the Stormwater Management Ordinance which provides for moving sur-
face water into the surficial aquifer which may find its way into the Floridan Ag-
uifer over a long period of time.

The City’s nearly built-out condition makes creation of suitable aquifer recharge areas into
dedicated open space difficult. With the completion of MacAlpine Place Apartments, very few
large parcels remain to be developed. Most major development over the last six years has elected to
pay a parkland dedication fee rather than dedicate land. This reduces the amount of open space
within the development by shifting this requirement to the City. One way to alleviate this would be
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to require that developers dedicate or pay for recharge areas as well. However, that could signifi-
cantly impact redevelopment, and with very few large parcels remaining, it may not be particularly
beneficial. Further, additional open space requirements could reduce densities and limit the rede-
velopment.

Figure 4 identifies many water features associated with aquifer recharge. Significant acre-
age utilizing (or expected to be utilizing) reclaimed water are shown, as well as lakes in the high
recharge area. Other water features (such as retention and detention ponds and drainage ditches) are
also shown which may or may not be permanently inundated with water. Also shown in the small
area of land in the City also located in the high recharge area.

There are a myriad of groundwater recharge area regulations. Major federal laws affecting
groundwater include the following:

DThe Safe Drinking Water Act ensures the quality of public potable water supplies.
The State must implement programs which must meet federal standards.

DThe Resource Conservation and Recovery Act provides “cradle-to-grave” man-
agement of hazardous and other solid wastes. It requires permits for hazardous
waste treatment, storage and disposal sites.

DThe Comprehensive Environmental Response, Compensation and Liability Act of
1980 abates chemical spills or releases of hazardous wastes through removal or
clean up, the levying of fines and allowance of other enforcement actions by the US
Environmental Protection Agency (EPA).

DThe Emergency Planning and Community Right-to-Know Act establishes chemi-
cal emergency planning and response programs. It also requires that certain facili-
ties inform local communities concerning the nature and amount of chemicals pre-
sent.

DThe Clean Water Act ensures water quality for fish and wildlife and for the elimi-
nation of discharges of pollutants into waters of the US. States have used certain
planning funds to develop groundwater management area protection plans.

DThe Federal Insecticide, Fungicide, and Rodenticide Act authorizes EPA to regu-
late pesticide use.

DThe Toxic Substance Control Act allows EPA to regulate the manufacture, proc-
essing, use and disposal or toxic chemicals. The EPA may place restrictions on the
use of chemicals where such could contaminate groundwater.

A number of regulations exist at the state level:

DChapter 5E-1, Florida Administrative Code (FAC) provides for the registration
and proper labeling (including instructions for application) of fertilizers, demands
that vehicles transporting fertilizer-pesticide blends be designed to prevent spills and
dusting and that the vehicle be marked with caution signs, and specifies proper sam-
pling methods.

DChapter 5E-2, FAC provides for the registration, use and application of pesticides,
prohibits use or disposal of any pesticide in a manner contrary to label instructions,
designates restricted-use pesticides and sets down labeling, sampling and disposal
procedures, requires that irrigation systems applying chemicals or fertilizer be
equipped with backflow prevention devices, and regulates the disposal of highly
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toxic waste pesticides.

DChapter SE-9, FAC provides for licensing and certification requirements for re-
stricted-use pesticide applicators and requires an examination for commercial and
public applicators.

DChapter 64E-6, FAC stipulates regulations for the siting and construction of
“individual sewage disposal systems.” Administered by the Department of Health,
it is state policy that every onsite sewage disposal system connect to a publicly-
owned or investor-owned wastewater treatment system once it is available. The rule
specifies soil criteria for location of septic tanks as well as the location criteria for
septic tanks in relation to potable water wells.

DChapter 40D-4, FAC allows for SWFWMD to protect recharge areas through the
management and storage of a surface waters permit system. This is done by main-
taining pre-development discharge conditions on sites in the post-development
phase.

DChapter 40D-5, FAC regulates construction of projects involving artificial re-
charge or introduction of water into underground formations.

DChapter 40D-6, FAC implements the declared water policy of SWFWMD and the
State of Florida as it relates to protecting the projects of SWFWMD.

DChapter 40D-21, FAC protects the water resources of SWFWMD through a water
shortage plan and requires determination periodically of the potential impact on wa-
ter resources, including the potential for groundwater contamination.

DChapter 40D-40, FAC grants general permits for certain specified surface water
management systems not harmful to water resources of SWFWMD and ensures that
discharges from stormwater management systems will meet state water quality stan-
dards.

DChapter 62-520, FAC establishes minimum criteria for groundwater and calls for
groundwater monitoring. These rules and standards are based on the best scientific
knowledge related to the protection of various designated uses of waters of the state.
Groundwaters are classified based on type of use, type of aquifer and total dissolved
solid content. The standards are specified in Chapter 62-550, FAC for each of the
five classifications. Exemptions for discharging into G-I or G-II groundwaters are
granted only at the state level and only if in the public interest. Dunedin’s ground-
water is classified as G-II.

DChapter 62-521, FAC has the intent to protect wells from contamination and pre-
vent the need for their replacement or restoration due to contamination. It does not
discourage more stringent local regulations. The rule defines a wellhead protection
area as a 500 foot radial setback around a potable water well where groundwater is
provided the most stringent protection measures. It includes surface and subsurface
areas surrounding the well. Types of installations (defined as any structure or opera-
tion which may be a source of pollution) are cited which shall be required to meet
the restrictions; these include wastewater treatment plants, reclaimed water projects,
industrial wastewater, underground injection controls, or underground storage tanks.

DChapter 62-522, FAC ensures that zones of discharge will not cause violations of
groundwater standards. It prohibits discharges through wells or sinkholes that allow
direct contact with class G-I or G-II groundwater (except for projects designed to
recharge aquifers or projects designed to transfer aquifers of comparable quality for
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purposes or storage or conservation)
that may cause imminent hazard to
public or environment through con-
tamination or underground supplies
of drinking water or surface water
affected by groundwater. The regula-
tion demands that any installation dis-
charging into groundwater shall es-
tablish a monitoring program. The
Department of Environmental Protec-
tion may order corrective action to the
installation

DChapter 62-524, FAC provides pro-
cedures for the delineation of ground-
water areas where well location and
construction standards, water quality
testing requirements, and new potable
water well permitting apply. It details
the permit requirements and provides
for the testing and non-use of wells or
the permanent means of preventing
well users from being exposed to
groundwater contamination.
DChapter 62-528, FAC has the pur-
pose of protecting underground
sources of drinking water and pre-
venting degradation of the quality of
other aquifers through rules relating
to the construction and operation of
injection wells. It cites different types
of injection wells, permits, criteria,
standards, operation requirements,
monitoring, plugging and abandon-

DATA POINTS:
GROUNDWATER CLASSIFICATION

Chapter 62-520, FAC classifies
groundwaters of the state based on numer-
ous criteria. There are five different cate-
gories, as shown below.

F-1: Potable water use, ground water in a single
source aquifer which has a total dissolved solids
content of less than 3,000 mg/l, and was
specifically reclassified as Class F-I by the
Environmental Regulation Commission.

G-I: Potable water use, ground water in single
source aquifers which has a total dissolved solids
content of less than 3,000 mg/1.

G-II: Potable water use, ground water in aquifers
which has a total dissolved solids content of less
than 10,000 mg/l, unless otherwise classified by
the Commission.

G-III: Non-potable water use, ground water in
unconfined aquifers which has a total dissolved
solids content of 10,000 mg/l or greater; or which
has total dissolved solids of 3,000-10,000 mg/l and
either has been reclassified by the Commission as
having no reasonable potential as a future source
of drinking water, or has been designated by the
Department as an exempted aquifer.

G-IV: Non-potable water use, ground water in
confined aquifers which has a total dissolved

solids content of 10,000 mg/1 or greater.

Source: Section 62-520.410, FAC

ment procedures. It has the longest subsection in section 500 of Chapter 62, but this
is as it should be given the nature of the potential impacts to the aquifer from injec-
tion wells.

DChapter 62-531, FAC provides for licensing every person wishing to engage in
business as a water well contractor and requires testing through standardized exami-
nations.

DChapter 62-532 FAC establishes minimum standards for location, construction,
repair and abandonment of water wells and allows for permits to be issued at the
water management district level.

DChapter 62-550, FAC establishes drinking water standards, monitoring and report-
ing. Standards have been compiled for inorganic compounds, volatile organic com-
pounds, pesticides and polychlorinated biphenyls. The rule also provides secondary
drinking water standards, and cites three groups of unregulated organic contami-
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nants and radionuclides.
DChapter 62-600, FAC establishes that no wastes are to be discharged into any wa-
ters of the state without being given the degree of treatment necessary to protect the
beneficial uses of such water, provides for applicability of standards, exemptions,
design requirements and wastewater facility expansion, and provides for technol-
ogy-based effluent limitations and water quality-based effluent limitations for the
design of domestic wastewater facilities.

DChapter 62-604, FAC provides for plan-

DATA POINTS:

POLLUTANTS

Volatile Organic Compounds, or
VOCs, are organic chemical compounds

ning, design, construction, modification or operating
standards for new (constructed after January 1, 1982)
wastewater collection and transmission facilities, and
creates minimum design, operation and maintenance

having high enough vapor pressures to
vaporize and enter the atmosphere. VOCs
are pollutants and can occur in both the air
and in water.

Polychlorinated Biphenyls, or
PCBs) are a mixture of chemicals no
longer produced in the US. They have
been used as coolants and lubricants in
electrical equipment.  Production was
halted in 1977 when environmental and
health effects were determined. Although
PCBs are no longer made, they still exist
from their earlier use because they do not
break down in the environment.

standards for these systems.

DChapter 62-610, FAC regulates the reuse of
reclaimed water, provides guidelines for the design,
operation, maintenance and monitoring of land appli-
cation systems potentially discharging reclaimed wa-
ter or domestic wastewater effluent to class G-II
groundwaters, and addresses different types of land
application systems.

DChapter 62-611, FAC addresses use of wet-
lands for wastewater treatment purposes, and prohib-
its adversely affecting endangered or threatened spe-
cies through the discharge of reclaimed water to re-
ceiving wetlands. This means that wetlands are not
permitted as treatment wetlands except under certain
circumstances.

DChapter 62-620, FAC establishes proce-
dures to obtain a permit for the construction, modifi-
cation or operation of a domestic or industrial waste-
water facility which discharges into waters of the state.

DChapter 62-621, FAC establishes procedures to obtain generic permits to regulate
a category of domestic or industrial wastewater facilities if they involve the same or
similar types of operations.

DChapter 62-625, FAC establishes pretreatment standards to prevent discharges to
wastewater facilities and creates a state National Pollutant Discharge Elimination
System.

DChapter 62-640, FAC provides for the disposal of domestic wastewater residuals
as a by-product of the treatment process (sludge).

DChapter 62-650, FAC establishes (1) a surface water effluent limitations treatment
process, and (2) that all sources shall meet water quality-based effluent limitations
where necessary to meet groundwater quality standards.

DChapter 62-660, FAC regulates industrial wastewater, including the runoff from
areas receiving pollutants from commercial or industrial storage, handling or proc-
essing areas, establishes requirements for permit of industrial wastewater facilities
and specifies effluent limitations which must be met. The rule also encourages ex-

Source: Wikipedia; Agency for Toxic
Substances & Disease Registry
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periments for development of low-energy approaches to advanced treatment of do-
mestic, agricultural and industrial wastes by allowing use of wetlands providing the
ecosystem is not adversely affected and requires that all non-exempt facilities meet
effluent limitations. It utilizes many of the US EPA guidelines and standards, and
provides controls on pesticide waste degradation systems.

DChapter 62-670, FAC establishes wastewater treatment requirements for concen-
trated animal feedlot operations. Dunedin, though, has no concentrated animal feed-
lot operations.

DChapter 62-701, FAC regulates permitting, operation and closure of solid waste
disposal operations (landfills) and requires that every resource recovery facility or
solid waste management facility obtain a permit from DEP. This includes landfills,
waste transfer stations, land application systems, recycling facilities and volume re-
duction facilities. It also establishes processes and standards for the disposal of solid
waste through landfilling, incineration, or recycling.

DChapter 62-710, FAC reduces effects of used oil and promotes used oil recycling
and prohibits discharge of used oil into sewers, drainage systems or waters.
DChapter 62-711, FAC provides for the regulation of waste tire storage, collection,
transport and disposal and requires that stormwater or floodwater must be diverted
away from storage piles.

DChapter 62-730, FAC establishes a hazardous waste management program and
requires permits for the construction, operation and closure of hazardous waste treat-
ment, storage, or disposal facilities.

DChapter 62-731, FAC facilitates proper storage, transportation, treatment, disposal,
reduction and recovery methods for hazardous wastes and requires each county to
conduct a hazardous waste management assessment.

DChapter 62-761, FAC provides standards for construction, registration, removal
and disposal of underground storage tank systems, provides for certain exemptions,
notification, reporting, and siting and performance standards for new and existing
tank systems, and requires that existing hazardous substance storage tank systems
must be upgraded to new system standards by the end of 1998.

DChapter 62-762, FAC provides for standards for the construction, installation,
maintenance, registration, removal and disposal of aboveground storage tank sys-
tems, and provides for exemptions, and performance standards for new tank sys-
tems, existing shop-fabricated systems and existing field-erected tank systems.

Dunedin adheres to all applicable rules and regulations at the district, state, and federal
level. Based on above listing, the regulations appear to provide a great deal of protection to ground-
waters. The City does not wish to duplicate those regulations and standards already in place.

Dunedin’s own regulations are very limited. The Uniform Development Code requires that
post-development runoff not exceed pre-development runoff. In Dunedin 2025, Policy A-1, Aqui-
fer Recharge, calls for the continued use “of the Preservation or Recreation/Open Space land use
on high or moderate recharge areas such as the Jerry Lake Soccer Complex, Scotsdale Park, the
Vanech Recreational Complex and the Englebert Recreation Complex.” Much of the City does
have a preservation or recreation/open space designation, but undeveloped areas with high recharge
potential are very limited. The adoption of a Wellhead Protection Ordinance will add another layer
of protection for this valuable resource.
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PLANNING AREA ANALYSIS

Although the Planning Area is generally at higher elevations than the City, the vast majority
of the Planning Area is already developed. Most of this land is in the moderate to high recharge
potential areas, particularly the Greenbriar Area south of Main Street and east of Virginia Street.
The Residential Low land use in the Greenbriar Area provides for a maximum of five units per acre,
but this region is completely developed. Only around Jerry Lake are their significant vacant par-
cels. Farther south, Spring Lake, a significant recharge feature, is located outside the Planning Area
in Clearwater.

SUMMARY

While the source of Dunedin’s water is a tremendously significant feature, because of the
nature of the recharge areas, the City is somewhat limited in its approaches. While reclaimed water
is being used extensively, and on large areas of parkland at that, much of this is located in the “No
to Very Low Recharge Area.” There are numerous lakes and water features spread throughout the
City and Planning Area that have the potential to contribute to recharge.

By expanding the reclaimed water program, the City will continue to provide further re-
charge possibilities. But more importantly, the reuse of wastewater will reduce the City’s depend-
ence on groundwater that has to be extracted from the Upper Floridan Aquifer. Finally, the adop-
tion and implementation of regulations protecting wellheads will perform a significant and impor-
tant function.
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