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Dear Friends of the Sarasota Bay Watershed,
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The watershed conditions will change with time and
with 1t this Management Plan must evolve and adapt -
but the goal will remain the same: protect the Sarasota
Bay and 1ts Watershed.

We must now put this plan to work - we must protect
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—The Sarasota Bay Water Quality Management Plan
Project Team
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EXECUTIVE SUMMARY

safety from flooding are for residents, businesses, community leaders, and the local

economy. The County has implemented the Comprehensive Watershed Management
Program to address water quality, water quantity, flooding, and natural systems in a
comprehensive manner within each of its watersheds. This program is consistent with the
Sarasota County Comprehensive Plan (Chapter 4, Goal 2, Objective 2.2, Policy 2.2.1) and
employs an approach consistent with the Southwest Florida Water Management District’s
(SWFWMD) four areas of responsibilities related to water resource management: Water Quality,
Water Supply, Flood Protection, and Natural Systems. One component of this Comprehensive
Watershed Management Program is to develop a Water Quality Management Plan (WQMP) for
each of the County’s watersheds. The County partnered with the Southwest Florida Water
Management District and tasked the team of Jones Edmunds and Janicki Environmental with
developing a Comprehensive Water Quality Management Plan for Sarasota Bay. This section is
the Executive Summary of the Sarasota Bay Watershed WQMP. To view the full report, visit
www.scgov.net (keyword = Sarasota Bay).

Sarasota County recognizes how important clean water resources, healthy streams, and

i EXECUTIVE SUMMARY
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Water Quality Natural Systems
Watershed Ma"agement Plans To protect, maintain, and improve To protect, enhance, and restore

balance the goals of restoring natural water quality conditions in natural communities and habitats
systems, enhancing water quality, estuarine and freshwater Flood Protection
ensuring the sustainability of the SGvIroniyls To minimize flood risk to the
water supply, and protecting against TW“‘” Z“ e EOP”I]B“DC’I‘ and F’f‘:fle“y a
. - - | reii
f‘oodsWhl‘eexpandlngrecreatlona‘ O prov e.e.a e ana sare water evegpe areasmeroecmg
s s to meet existing and future the natural and beneficial
and educational opportunities demands functions of the remaining
floodplain

The Sarasota Bay WQMP is a regional initiative to develop and implement a watershed
management plan for Sarasota Bay and its watersheds to help achieve the following objectives:

*,

X4

Improve water quality.

Restore to the greatest extent possible the historical natural hydrologic regime.
Protect, enhance, and restore natural communities and habitats.

Identify potential sustainable surface water supply options.

)

*
X4

L)

7
X4

)

*
X4

L)

The Sarasota Bay WQMP balances the goals of restoring natural systems, enhancing water
quality, ensuring the sustainability of the water supply, and protecting against floods while
expanding educational opportunities. This plan summarizes past, present, and future watershed
conditions. The plan also contains recommendations for activities to help reach these goals and
progress toward sustaining and enhancing the health of the watershed

The Sarasota Bay WQMP discusses factors that affect water quality in the bay and tributaries
and the consequences of degraded water quality on natural resources. Specific activities
completed in developing the WQMP included:

X Summarizing existing water quality characteristics of Sarasota Bay and its
tributaries.

X Comparing existing water quality (nutrients and dissolved oxygen [DO]) to
regulatory criteria and management targets.

ii EXECUTIVE SUMMARY
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o Estimating current and projected future pollutant loading levels to the bay and
identifying “hot spots” in the bay and tributaries.

X2 Establishing Water Quality Levels of Service (LOS) standards for the bay and
tributary tidal creeks.

X Presenting potential projects for the improvement and protection of water quality

in the bay and tributaries.

The analysis and recommendations were applied to the Sarasota County portions of the Sarasota
Bay Watershed, which consists of one bay segment and three subbasins (Figure ES-1).
Approximately half of the Sarasota Bay Watershed is located north of the County boundary in
Manatee County. For this WQMP, the Sarasota Bay Coastal (SBC) Basin has been subdivided
into two portions: SBC-South, which includes the basin area in Sarasota County, and SBC-
North, which includes lands outside the County. To assess Sarasota Bay as a whole, the entire
watershed was evaluated for hydrologic and pollutant loadings; however, all management
options address only areas within Sarasota County.

Bay Segments Basins

o,

% Sarasota Bay ++ Sarasota Bay Coastal Basin-South

« Whitaker Bayou Basin

+«+ Hudson Bayou Basin

+ Manatee County Basins
Sarasota Bay Coastal Basin-North
Bowlees Creek
Cedar Hammock Creek
Palma Sola Drain — Bayshore
Canal Road Drain

VVVYVYY

Additionally, the plan promotes and furthers implementation of other regional plans, including
the Sarasota County Comprehensive Plan, the Sarasota Bay Estuary Program’s (SBEP)
Comprehensive Conservation and Management Plan (CCMP), SWFWMD’s Southern Coastal
Comprehensive Watershed Management Plan, and SWFWMD’s Sarasota Bay Surface Water
and Improvement (SWIM) Plan.

Widespread alterations to the surface hydrology of the watershed have occurred over the past
decades, resulting in significant changes to the volume and timing of freshwater inflows to the
bay. However, Sarasota Bay is on a whole healthy, and water quality management programs
overseen by the County and others (Section 3.7.1) will help maintain this health. Conversely,
some of the bay’s basins exhibit water quality problems, and while the County’s programs will
help improve water quality in these basins, construction projects focused on addressing water
quality may be needed as well. This plan will present opportunities to implement stormwater
treatment in already developed areas throughout the watershed. Advances in stormwater system
technology can better help balance the needs of the environment with those of the community.
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Figure ES-1 Sarasota Bay Watershed Basins
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Additional major findings of this WQMP are presented by basin—SBC, Whitaker Bayou,
Hudson Bayou, and basins outside the County.

Located on the west-central coast of Florida, the Sarasota Bay Watershed is famous for its sandy
beaches, keys, sparkling blue water, and array of marine life such as dolphins, manatees,
loggerhead turtles, fish, and crabs. The subtropical estuary is a vital resource for Sarasota
County, providing economic, recreation, and aesthetic benefits. The bay is connected to the Gulf
of Mexico via Big Pass and other inlets, as well as with the watershed through inputs of
freshwater, chemicals, and mineral materials conveyed to the bay in tidal creeks. Understanding
the relationship of the bay to these inputs is important to protecting and enhancing bay resources

(Figure ES-2).

Sarasota Bay is classified as an Estuary of National Significance, SWFWMD Surface Water
Improvement and Management (SWIM) Priority Waterbody, an Outstanding Florida Water
(OFW) as designated by Florida Department of Environmental Protection (FDEP), and a Florida
priority estuarine conservation area as designated by the Fish and Wildlife Conservation
Commission (FWC).

The Sarasota Bay Watershed is relatively flat and has an average annual rainfall of 53 inches.
The majority of the watershed has been altered, leaving only isolated natural and conservation
areas for many threatened and endangered native species. Only about 10% of the watershed is
undeveloped, which significantly affects water quality, water quantity (flow), habitat, and
flooding risks. The highly urbanized watershed consists of a lot of older neighborhoods that
provide only minimal stormwater retention or detention. The surface water runoff from the
rainfall flows across the watershed terrain through ditches, storm drains, creeks, and wetlands
and eventually into Sarasota Bay. The untreated runoff contributes sediment and associated
pollutants to Sarasota Bay and its tributaries. Previous studies show some sediment in the
Sarasota Bay tributaries contains substantial levels of contaminants including toxic metals,
pesticides, petroleum, and other organic compounds. However, sediments in the bay proper have
been reported to be uncontaminated.
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Gulf of Mexico

%

Sarasota Bay

Freshwater flow ~  from atmospheric deposition
(rainfall), direct runoff, baseflow, and to a lesser
extent, point sources, irrigation, and septic tanks
influences physical, chemical, and biological
conditions in the watershed and Sarasota Bay.
Unfortunately, our actions can negatively affect
the quality and quantity of freshwater inflows and
the bay. As water flows through the watershed
and into Sarasota Bay, it picks up pollutants Vo
including sediment., nutrients@, and chemicals
and pathogens. Adverse impacts to the bay can
occurifthe loading rate exceeds the bay’s ability to
self purify, which can reduce water clarity .L, light
penetration‘“’, dissolved oxygen'?'-::"'i", seagrasses !/,
benthos, including oysters ' " and scallops @ and
even crustaceans #% and fish »#%, all of which are
vital components of a healthy bay system.

Symbols courtesy of the Integration and Application Network (http://ian.umces.edu/imagelibrary),
University of Maryland Center for Environmental Science.

Figure ES-2  Bay Processes
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Freshwater inflows to Sarasota Bay originate from sources in nature and from human activities.
Rainfall is the primary source of freshwater in the Sarasota Bay system. Atmospheric deposition
(direct rainfall to the open water estuary) contributes the most freshwater to Sarasota Bay of any
source (see Figure ES-3). This is because the relative size of the open water estuary is large with
respect to the watershed land area.

Replacement of natural uplands and wetlands with urban
land uses has a profound effect on the timing and volume One of the main challenges
of freshwater reaching the bay. The relative contributions EEeIRCeIrIei[gls R\ Mo DL 1N
of sources of freshwater for historical, current, and future in the watershed is to
conditions indicate that although freshwater inflows have decrease the amount of
!ncreased since the historical period, future fre_shwater stormwater runoff to limit
inflows should very much resemble curren-t inflows. the amount of freshwater,
Stormwater runoff and shallow groundwater inflows to . .

the bay have increased over the years and are expected to sedlments, and nutrients
remain greater that historical levels into the future. entering the bay.
Another change to inflows to the bay is wastewater
effluent. The City of Sarasota’s wastewater treatment plant, the only major discharge to the bay
that remains, will stop discharging in the future. No adverse effects due to changes to freshwater
inflows are expected.

Water quality in the bay has been regularly monitored for salinity, nutrients (total nitrogen [TN]
and total phosphorus [TP]), DO, total suspended solids (TSS), water clarity, and other
parameters since 1998. A review of in-bay concentration data shows:

X Statistically significant decreasing trends in TP, TSS, and turbidity over the
period of record.
X No statistically significant trends in chlorophyll a, TN, or water clarity.

These results indicate that current water

quality conditions in the bay as a whole [EEEEECLCISENEICEY fundam_ental
are good. Parameters that could indicate [eelulololglTol o RupIeRClolol [o]o [ {or= i qUw V] g

undesirable conditions (TN, chlorophyll) EEEeIRI{eS M= (o] (o ERIET [T o =N
are stable. Additionally, targets for [EEeILe)ilo[-Nal¥lgqleTgeIVERolTal=l | SR {aled (Vo l[qls]
seagrass survival are being met or EEESElIFAIPR NI olilo[TTo M= {[o]
DREE DI VIRUEIRNBINVIRVEIC S for juvenile fishes and invertebrates,

quality conditions are appropriate for EEETTRVTo IR R0l RO (oI

seagrass growth and that current manatee and sea turtles.
management efforts to protect bay

resources are successful.

Although the water quality indicators provide abundant evidence of a healthy estuary, some local
areas of the bay or in tributaries have water quality issues. The entire bay currently meets State
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water quality standards; however, some of the watershed’s stream segments have listed
impairments (Table ES-1 and Figure ES-4). A defensible strategy for managing bay water
quality is to maintain current conditions overall, but if isolated problem areas are identified then
remedial action should be considered. Coastal areas and tidal portions of tributaries with limited
circulation are especially vulnerable to water quality problems.

Potential project concepts were identified throughout the watershed to help meet the objectives
for this plan. These projects incorporate strategies such as providing source control to reduce or
remove nutrients, solids, and other pollutants in upland areas; implementing maintenance
practices designed to reduce nutrient loading and sedimentation; improving eroding and
sloughing banks for long-term stability; capturing excess runoff before it enters the streams;
improving natural habitats; and providing buffers to capture nutrients. Implementing these
projects will help the Sarasota Bay remain a healthy system.

A comparison of TN, TSS, and TP contributions by basin shows Whitaker Bayou as the largest
contributor for all three constituents (Figure ES-5). The County should focus efforts to
implement projects in this basin. If implemented, the Whitaker Bayou projects could reduce TN
in the basin by as much as 1,000 pounds per year.
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Volume Contribution
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Figure ES-3  Volume Contribution by Source for each Basin
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Figure ES-4  Impaired WBIDs within the Sarasota Bay Watershed — Whitaker Bayou (WBID
1936) and Hudson Bayou (WBID 1953).
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Table ES-1 Summary of Water Quality LOS Targets for Sarasota Bay

Ba Ba Whitaker Whitaker Hudson Hudson
Variable Tar Zts Statﬁs Bayou Bayou Bayou Bayou
9 Targets Status Targets Status
SBEP Targets
Seagrass 7.269 Meets N/A N/A N/A N/A
(acres) criterion
Chlorophyll a Meets . Meets ) Meets
F/)Ly 5.2 L Marine: 11 L Marine: 11 L
(Mg/L) criterion criterion criterion
TN
Concentration 0.38 I\{Iee.ts 0.82 I\(Iee.ts 0.79 I\{Iee.ts
(mg/L) criterion criterion criterion
TN Load Meets Meets Meets
215 L 26.4 L 13.9 L
(tonslyear) criterion criterion criterion
TP
Concentration 0.15 Megts 0.27 I\(Iee.ts 0.47 I\(Iee.ts
(mg/L) criterion criterion criterion
TP Load Meets Meets Meets
31.8 . 2.57 L 2.4 N
(tonslyear) criterion criterion 6 criterion
FDEP Targets
c Do Freshwater: Freshwater:
Sl:;rr?g;r ds DO>4 Meets DO >5 Meets DO >5 Meets
(mg/L) criterion Marine: criterion Marine: criterion
DO>4 DO>4
Marine: Marine:
Dail Daily Daily
oo 1y7 y DO>41.7% DO>41.7%
. 0
7 day > 7 day >
PrSotp;cr)%zorl dI?SO 7 day > Meets 5 10y/0 Meets 5 10y/0 Meets
(% saturation) 305;61/0 . criterion 30 day > criterion 30 day > criterion
e 53; 56.5% 56.5%
70 Freshwater: Freshwater:
DO >=34% DO >=34%
Marine
portion
impaired .
_ Marine
V\ggflé%% Varies by Not Varies by for low DO Varies by portion
y Parameter | Impaired | Parameter . Parameter impaired
(FDEP IWR) Marine
. for low DO
portion
impaired
for TN

Xi
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Sarasota Bay Watershed- Percent TN, TSS, & TP

Average Annual Load by Basin
i Canal Road Drain

@ PalmaSolaDrain -
Bayshore
= Hudson Bayou

m Cedar Hammock Creek

m Sarasota Bay Coastal-
North

m Sarasota Bay Coastal-
South
mBowlees Creek

e = Whitaker Bayou
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Figure ES-5 Average Annual Load Percent by Basin

Natural systems are self-sustaining living ecosystems such as wetlands, streams, seagrass beds,
and upland vegetation communities that support a diversity of organisms and provide many
valuable ecosystem-based services. Appendix D presents a summary and trends of the critical
estuarine and freshwater natural systems found in Sarasota Bay. Six opportunities to enhance
existing or create natural systems on public lands were identified and conceptual designs were
developed.

Positive trends were observed in seagrass coverage in Sarasota Bay, and efforts by stakeholders
to achieve this should be a model for other watersheds. No clear trends were observed for
oysters. Large losses of mangrove acreage have occurred in Sarasota Bay since the 1940s and
before wetland protection regulations were implemented. However, small (<0.25 acre) patches of
mangroves are now widely distributed in Sarasota Bay in areas not present historically. The
County’s mangrove monitoring program provides valuable data to assess mangrove extent and
trimming practices. With over 90% of the parcels adjacent to major watercourses developed
before 1995 and lacking a naturally vegetated watercourse buffer, the emphasis should be on
persuading homeowners to incorporate naturally vegetated setbacks into their landscape rather
than deterring buffer impacts on undeveloped parcels. An abundance of opportunities exists to
work with homeowners to convert waterward portions of their backyards dominated by turf grass
to native, low-maintenance species. Approximately 50% of the total shoreline in Sarasota County
portions of Sarasota Bay has been hardened. The goal for natural shoreline should be to maintain
existing extents while working to increase extents over time, even at a parcel-by-parcel level.
Appendix D presents LOS targets and recommendations for several of these important natural
systems.
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SARASOTA BAY WATERSHED BASINS

Sarasota Bay Coastal Basin

Medium-density residential and
commercial land uses make up
the great majority of the basin.
The land consists of barrier
islands and coastal mainland that
drain directly to the bay.

Urban runoff reaching the bay can
impact seagrass acreage, saltwater
wetlands, fishing resources, and
scallop population. Additionally,
occasional closures of shellfish
harvesting waters and no swim
advisories for Bird Key Park
occur (Sarasota County
Comprehensive Plan Appendix B, page B-20).

The Sarasota Bay Coastal Basin, as defined for this WQMP, includes both waterfront lands that
drain directly to the bay and the downstream portions of several tidal creeks including Hudson
Bayou and Whitaker Bayou in the County and Bowlees Creek and Cedar Hammock in Manatee
County. Approximately 50% of naturally occurring shoreline in the Sarasota County portion of
Sarasota Bay is hardened. Existing County, State, and Federal regulations should limit additional
hardening. Where shoreline protection is warranted, the County should strongly promote soft,
non-structural, or hybrid shoreline protection alternatives to dissuade the applicants from
constructing bulkheads or armoring. These “living shorelines” use a suite of bank stabilization
techniques to stabilize the shoreline, minimize future erosion, and maintain coastal processes.

Hudson Bayou, Whitaker Bayou, and Cedar Hammock Creek have been determined by FDEP to
have impaired water quality under the Total Maximum Daily Load (TMDL) program as
discussed in the WQMP Appendix B, Water Quality. Impairments include low DO caused by
high biochemical oxygen demand (BOD), TN, and TP; the high TN is evidenced by high levels
of chlorophyll a.

Baseflow and direct runoff are the dominant sources of loadings from the basin (Figure ES-3).
However, the basin is already highly urbanized with little opportunity for additional urbanization
in the future, which reduces the chances of increased pollutant-loading levels due to additional
urbanization.

If implemented, nine recommended projects in the SBC Basin could reduce TN by
approximately 490 pounds per year and prevent or remove approximately 2,900 cubic yards of
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sediment and 7 acre-feet of direct runoff from reaching the bay, in addition to providing habitat
improvements worth 0.2 UMAM credits. Living shorelines and vegetated buffers will also help
reduce runoff, thereby reducing the amount of pollutants reaching the waterbodies. The County
should work with property owners to properly maintain mangroves and implement a 50-foot
watercourse setback. Sarasota County should also look for opportunities to work with Manatee
County through the SBEP or other facilitator if water quality problems arise.

Whitaker Bayou Basin

Whitaker Bayou is a highly
urbanized basin that has changed
in land use and hydrology since
the mid-1900s. These changes
have impacted flood control,
water quality, and natural habitat.

With the extension of the bayou
farther east, stormwater drains
more quickly through the land.
The lack of storage can cause
widespread flooding throughout
the basin. The Whitaker Bayou
Basin Master Plan identified 154
habitable  structures to be
susceptible to flooding from the 100-year, 24-hour storm, and 275 roadway locations to have a
Flood Protection Level of Service (FPLOS) deficiency. Seven alternative improvements were
evaluated in the Whitaker Bayou Flood Attenuation Alternatives Analysis Report (Boyle
Engineering, 2004). Flooding conditions under the seven alternatives reveal that less than a third
of the parcels are eliminated from structural flooding during at 100-year, 24-hour storm. Hence,
structural flooding may continue to be a concern in the Whitaker Bayou Basin.

The spatial and temporal patterns of freshwater inflows in the Whitaker Bayou Basin are less
similar to those of the watershed as a whole because of the large effect of the wastewater
discharges under current conditions. Total freshwater inflows from the Whitaker Bayou Basin
have increased from historical to current levels but, unlike other basins freshwater inflows from
Whitaker Bayou, should be significantly reduced for future conditions because of the expected
cessation of wastewater effluent discharges. Seasonal patterns in freshwater inflows have not
changed significantly between historical, current, and future conditions, indicating that changes
in land use do not alter the intra-annual pattern of inflows to the bay. Land use does, however,
affect the magnitude of total inflow to the bay. Although inflows from individual sources (runoff,
baseflow, irrigation, point sources) have been shown to change between scenarios, their relative
contributions have not with the exception of the current conditions point source. The results of
the water budget analysis suggest that no adverse effects due to changes to freshwater inflows in
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the future are expected. Four water supply projects identified in Whitaker Bayou could capture
and beneficially use approximately 17 acre-feet of stormwater upstream in the basin.

As noted above, the Whitaker Bayou Basin has been determined by FDEP to have impaired
water quality through their TMDL program. Impairments include low DO caused by high BOD,
TN, and TP; the high TN is evidenced by high levels of chlorophyll a. However, insufficient data
are available to determine if these water quality impairments are having an undesirable effect on
aquatic communities. Additionally, Whitaker Bayou has met the State’s Numeric Nutrient
Criteria (NNC) for TN and TP as well as existing and proposed DO criteria.

The basin is highly urbanized, so little opportunity exists for increases in land use-based
pollutant loadings. Water quality conditions are likely to improve in the future when point-source
discharges are eliminated as projected. Additionally, if implemented one sediment project and
one natural systems project recommended in this basin could prevent approximately 900 pounds
of TN and 1,400 cubic yards of sediment from reaching the water bodies and would provide
habitat benefits worth 1.3 UMAM credits.

Hudson Bayou Basin

Hudson Bayou is a highly EEEE———
urbanized basin that has changed
in land use and hydrology since
the mid-1900s. These changes
have impacted flood control,
water quality, and natural habitat.

Hudson Bayou has areas of
polluted sediments. Studies reveal
elevated lead concentrations in
sediment throughout the bayou,
including the tidal portion. Many
areas throughout the basin
exhibited higher TSS loadings, as
estimated by Spatially Integrated
Model for Pollutant Loading Estimates (SIMPLE), than the average across the watershed.
Additionally, many areas with erosion or sediment build-up were identified. If implemented,
three sediment projects identified as part of this plan can in total prevent over 22,000 cubic yards
of sediment from reaching the bay.

The basin also has moderate levels of total pollutant-loading rates with respect to other basins in
the watershed and has among the highest unit area loads (UAL) of any basin. The basin is highly
urbanized, so little opportunity exists for increases in land use-based pollutant loadings. Hudson
Bayou has ongoing low DO levels and has been determined by FDEP to have impaired water
quality (low DO) through their TMDL program. However, insufficient biological data exist to
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identify any negative effects to aquatic biota resulting from the low DO in Hudson Bayou.
Additionally, Hudson Bayou has met the State’s NNC for TN and TP as well as existing and
proposed DO criteria.

The water body is bounded by concrete seawalls and surrounded by high-density development.
Enhancing freshwater inflows and circulation to this water body could have a beneficial effect on
DO; therefore, future investigations should explore means of enhancing DO levels in Hudson
Bayou.

If implemented, twelve recommended projects in the Hudson Bayou Basin could reduce TN by
approximately 400 pounds per year and prevent or remove approximately 22,200 cubic yards of
sediment and 43 acre-feet of direct runoff from reaching the bay, in addition to providing habitat
improvements worth 0.5 UMAM credits. Living shorelines and vegetated buffers will also help
reduce runoff, thereby reducing the amount of pollutants reaching the water bodies and
improving natural systems. The County should work with property owners to properly maintain
mangroves and implement a 50-foot watercourse setback.

Manatee County Basins

The Manatee County Basins are
approximately 40% urbanized,
consisting of 25% residential and
11% commercial and light
industrial land uses.

The spatial and temporal patterns
of freshwater inflows in the
Manatee County Basins are very
similar to those of the watershed
as a whole. Total freshwater
inflows from the basins have
increased from historical to
current levels, but very little
change exists between current and
future inflows. This is a reflection
of the current urban nature of the basin. Seasonal patterns in freshwater inflows have not
changed significantly between historical, current, and future conditions, indicating that changes
in land use do not alter the intra-annual pattern of inflows to the bay. Land use does, however,
affect the magnitude of total inflow to the bay. Although inflows from individual sources (runoff,
baseflow, irrigation, point sources) have been shown to change between scenarios, their relative
contributions have not.
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The results of the water budget analysis suggest that although inflows have increased since the
historical period, future freshwater inflows should very much resemble current inflows. No
adverse effects due to changes to inflows in the future are expected.

Cedar Hammock Creek has been determined by FDEP to have impaired water quality (low DO
resulting from high levels of BOD, TN, and TP) through their TMDL program.

The SBC-North and Bowlees Creek Basins are not as highly urbanized as those within Sarasota
County, so some opportunity exists for increases in land use-based pollutant loadings in the
future. Opportunities also exist for traditional water quality improvement projects; however,
none was analyzed as part of this plan.

Although a significant portion of the Sarasota Bay Watershed is outside the County, the
watershed is most effectively managed as a whole. Cooperative efforts should be undertaken as
feasible to address any large-scale water quality issues that may arise in the future.

IMPLEMENTATION
Effective implementation of the Sarasota Bay WQMP will depend on four elements:

Establishing LOS.

Monitoring to collect the essential data for compliance assessment.

Compliance assessment process that “rolls up” the individual LOS.

Conducting a comprehensive compliance assessment through a Decision
Framework that scales the response to the number of LOS that may be exceeded.

Ao

The watershed condition for Sarasota Bay will change with time, and this WQMP must evolve
and adapt. The goal will remain the same: to protect the ecological health of Sarasota Bay and its
watershed.

Xvii EXECUTIVE SUMMARY






Sarasota Bay Water Quality Management Plan

~ Characterize
: Watershed

Identify Problems
Monitoring and
Plan Updates

Implement Plan

Develop
Get Plan Accepted Recommendations

1.0 INTRODUCTION/PROJECT BACKGROUND

arasota County has six major watersheds located wholly or partially within its limits:

Sarasota Bay, Roberts Bay North, Little Sarasota Bay, Dona and Roberts Bay, Myakka

River, and Lemon Bay. Sarasota County has implemented the Comprehensive Watershed
Management Program to address water quality, water quantity, flood protection, and natural
resources in a comprehensive manner within each watershed. This program is consistent with the
Sarasota County Comprehensive Plan (Chapter 4, Goal 2, Objective 2.2, Policy 2.2.1) and
employs an approach consistent with the Southwest Florida Water Management District’s
(SWFWMD) four areas of responsibilities related to water resource management: Water Quality,
Water Supply, Flood Protection, and Natural Systems. One component of this Comprehensive
Watershed Management Program is to develop a Water Quality Management Plan (WQMP) for
each of the six watersheds.
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The County and SWFWMD have partnered on cooperative funding projects to develop the
WQMPs for Little Sarasota Bay, Sarasota Bay, Roberts Bay North, and Lemon Bay. The Roberts
Bay North and Lemon Bay Plans were completed in 2010.

While cooperative funding is provided by SWFWMD, the inclusion of proposed projects,
corrective actions, and best management practices (BMPs) in this plan does not confer any
special status, approval, permitting standing, or funding from SWFWMD. Requests for funding
assistance will have to meet the requirements of funding programs and be subject to
SWFWMD’s Governing Board appropriating funds.

Further, all projects are subject to County and SWFWMD regulatory review and permitting and
are designed to be consistent with the Sarasota County Comprehensive Plan and the Sarasota
County Code of Ordinances. Where applicable, all regulatory authorizations shall be obtained
before a project can begin. To address these concerns, regulatory coordination will occur at the
planning stages for each project discussed in this WQMP to ensure a streamlined permitting
review process and address consistency with the Sarasota County Comprehensive Plan and
Sarasota County Code of Ordinances before the project is designed.

The recommended management actions contained in this
WQMP address the segment of Sarasota Bay that is within Wate_rShEd ma_na_gement
Sarasota County and the watershed area that drains to the EUSSULENERIUIE
Sarasota County portion of Sarasota Bay (Figure 1-1). The [RGIYULLR{eNdgelCIuill
Manatee County portion of the watershed was analyzed in water resources, one
regard to its pollutant load contributions to the bay; FERUEEIUEEIEEUNORILE
however, project and programs for this area were not physical and biological
recommended. components of the
landscape.

This WQMP presents scientific and community-based
watershed management actions and the approach used to
formulate, evaluate, and prioritize them. These actions will be holistic in recognition of the
relationships and interdependencies of watershed functions as well as the related goals of state,
regional, and federal partners.

The Sarasota Bay WQMP balances the goals of restoring natural systems, enhancing water
quality, ensuring the sustainability of the water supply, and protecting against floods while
expanding educational opportunities. This plan summarizes past, present, and future watershed
conditions. The plan also contains recommendations for activities to help reach these goals and
progress toward sustaining and enhancing the health of the watershed.

The following tasks outline the work elements completed by Jones Edmunds and Janicki
Environmental during the course of the WQMP development:
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X Watershed Field Trip: Conducted an initial visual watershed assessment with
stakeholders.

X Literature Search and Creation of Watershed Bibliography: Performed a
literature search and developed an online bibliography.

< Characterization: Characterized the watershed.

X8 Current, Historical, and Future Water Budgets: Estimated the historical, current,
and future targeted water budgets for the Sarasota Bay Watershed.

X Flood Protection: Summarized current County flood protection programs and
practices.

X Sediment Management Plan: Evaluated sediment conditions in the watershed,
developed a sediment management plan, and identified and field-investigated
potential projects to reduce erosion and remove sediment and pollutants from
drainage system.

X Water Supply: Evaluated the change in direct runoff from historical to current
conditions and identified stormwater harvesting opportunities.

X Natural Systems: Evaluated critical estuarine and lotic natural resources,

performed habitat assessment and potential improvement strategy, and established

a Natural Systems Level of Service (LOS).

Water Quality: Assessed status, trends, and targets; analyzed pollutant loads; set

Water Quality LOS; and identified potential water quality improvement

opportunities.

X Project Analysis: Developed conceptual plans and cost estimates for
recommended programs and projects.

X Watershed Report Card Coordination: Provided the County with detailed
information to develop the Watershed Report Card.

X Water Quality Management Plan: Summarized comprehensive WQMP efforts.

X/
°

The analysis and recommendations were applied to the Sarasota County portion of the Sarasota
Bay Watershed, which consists of one bay segment and three subbasins (Figure ES-1).
Approximately half of the Sarasota Bay Watershed is located north of the County boundary in
Manatee County. For this WQMP, the Sarasota Bay Coastal (SBC) Basin has been subdivided
into two portions: SBC-South, which includes the basin area in Sarasota County, and SBC-
North, which includes lands outside the County. To assess Sarasota Bay as a whole, the entire
watershed was evaluated for hydrologic and pollutant loadings; however, all management
options address only areas within Sarasota County.
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This report is organized into six sections, including this introduction. Following the goals and
objectives (Section 2.0), the technical analyses and recommendations are presented by basin in
Section 3.0 and Section 4.0. Each basin section provides a summary of the watershed study for
the particular basin. Additional details concerning the study are provided in the Appendices.
Each basin section includes a characterization and analyses. The analyses cover relevant
information for each area of responsibility (AOR)—water supply, water quality, natural systems,
and flood protection conditions. The analyses are followed by recommendations as well as a
summary and conclusions for each basin.

Much of the background information for each AOR is provided in the Sarasota Bay Watershed
section (Section 3.0) and is not repeated in subsequent basin sections. Section 3.0 describes the
program recommendations directed at the entire basin. The analyses presented in Section 3.0
include the entire Sarasota Bay Watershed. The characterization, water quality, and natural
systems information in Section 3.0 are focused on the bay itself.

To make this plan more relevant to the individual watersheds, the characterization, analysis, and
project recommendations are broken out by basin. Section 4.0 is for the tributary basins draining
directly to Sarasota Bay.

Plan implementation is described in Section 5.0, and Section 6.0 seeks to link goals with
management actions.
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Water Quality
Watershed Ma"agement Plans To protect, maintain, and improve

balance the goals of restoring natural water quality conditions in
systems, enhancing water quality, estuarine and freshwater
ensuring the sustainability of the SGvIroniyls
water supply, and protecting against ~ Water Supply
/ - . To provide reliable and safe water

floods while expanding recreational e

2 s to meet existing and future
and educational opportunities g

2.0 GOALS AND OBJECTIVES

Natural Systems
To protect, enhance, and restore
natural communities and habitats

Flood Protection
To minimize flood risk to the
population and property in
developed areas while protecting
the natural and beneficial
functions of the remaining
floodplain

he Sarasota Bay WQMP is a regional initiative to develop and implement a water quality
management plan for Sarasota Bay and its watershed to help achieve the following

objectives:

*
X4

L)

Improve water quality.

7
X4

)

*
X4

L)

Protect property owners from flood damage.

7
X4

)

>

X/
*

Restore to the greatest extent possible the historic natural hydrologic regime.

Protect, enhance, and restore natural communities and habitats.
X Identify potential sustainable surface water supply options.

The Sarasota Bay WQMP promotes and furthers implementation of other regional plans,
including the Sarasota County Comprehensive Plan, the Sarasota Bay Estuary Program’s
(SBEP) Comprehensive Conservation and Management Plan (CCMP), and the SWFWMD’s
Southern Coastal Comprehensive Watershed Management Plan, and SWFWMD’s Sarasota Bay

Surface Water and Improvement (SWIM) Plan.
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Sarasota Bay

_Gulf of Mexico

3.0 SARASOTA BAY/WATERSHED

3.1 CHARACTERIZATION

Located on the west-central coast of Florida, the Sarasota Bay Watershed is famous for its sandy
beaches, keys, sparkling blue water, and array of marine life, such as dolphins, manatees,
loggerhead turtles, fish, and crabs. The watershed spans approximately 100 square miles from
Anna Maria Sound in Manatee County, south to Roberts Bay North in Sarasota County, and
includes the City of Sarasota to the east. Sarasota Bay is bound to the west by stretches of barrier
islands, including Longboat Key and Lido Key, and to the east by the mainland of Manatee and
Sarasota Counties. Sarasota Bay is a subtropical estuary with tidal tributaries and small creeks,
coves, inlets, and passes. New Pass and Big Sarasota Pass connect the bay with the Gulf of
Mexico and promote tidal mixing and circulation (Figure 3-1).

The Sarasota Bay Watershed once consisted of an expanse of pine flatwoods and other upland
systems, numerous wetlands, and marshy tributaries that slowly drained into the bay. These
native natural systems provided habitat, flood control, and improved water quality. Many of
these natural systems were altered and degraded by urban and agricultural development over the
past 100 years, resulting in major changes in the watershed.
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3-2 SARASOTA BAY/WATERSHED



Sarasota Bay Water Quality Management Plan

Archaeological evidence
suggests more than
10,000 years of occupation in
the watershed by native
peoples. The first records of
the Sarasota Bay Watershed
date back to the European
explorers in the early 1500s
(Figure 3-2). By the late
1800s, hotel resorts were built
and Sarasota Bay was
advertised as a place for
recreation in the northern

states as well as overseas. By NARVAEZ, DE 010
. . AND E D
the beginning of the 20th §. v sugenot and Ralolgh's Coloal
050 100 200
century, paved streets, | Soate of Miles.

| e .ow.co.

sidewalks, an electric plant,
water and sewer services, and ~ Figure 3-2 Routes of European Explorers (Courtesy of the

the Florida West Shore private collection of Roy Winkelman)

Railway attracted even more
settlers. The area experienced a period of rapid growth, mainly along the coast and tributaries, in
the early 1920s, tripling the population.

As development continued, natural mangrove shoreline was replaced by concrete sea walls,
reducing nursery areas essential to many marine species in Sarasota Bay (Figure 3-3). Ditches
within tidal areas, a common mosquito control technique at the time, were constructed.
Wetlands, and flatwoods that once provided habitat, flood control, and improved water quality
were altered and degraded. Inland in the watershed, the natural tidal creeks of Hudson and
Whitaker Bayous were dredged and extended and wetlands were filled to accommodate
agriculture, businesses, and residences. By the mid-1950s, most of the coastal mainland was
developed and growth persisted inland and across the barrier islands. Lido Key was formed from
several small mangrove islands, and Bird Key was constructed of fill material taken from
shallow grass beds. These two artificial uplands near Big Pass have both reduced the benefits of
tidal interactions with the Gulf of Mexico and have replaced natural habitats with urban
development. Dredging activities in the bay, including dredge-and-fill projects and channel
excavation and maintenance, have resulted in deep holes that act as sediment traps, especially for
fine-grained particles. This concentrates sediment that may otherwise cloud and contaminate the
water column. The deeper areas also provide a refuge for fish during periods with colder than
normal water temperature. Channel dredging has also created spoil islands, some of which have
become vegetated with mangroves. These created habitats include Sister and Jewfish Keys south
of Anna Maria Pass along the Intracoastal Waterway (ICW).
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Figure 3-3  Sarasota Bayfront, looking southwest circa 1935 (Credit: George I. Pete
Esthus) vs circa 2000 (Sarasota County Water Atlas)
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Today, the watershed is almost entirely developed and lies within an area designated by
SWFWMD as the Southern Water Use Caution Area (SWUCA), which is an area where water
resources are or will become critical in the next 20 years. Additionally, Sarasota Bay is classified
as an Estuary of National Significance, OFW, and SWFWMD SWIM Priority Waterbody and is
designated as a Florida priority estuarine conservation area by the Fish and Wildlife
Conservation Commission (FWC). Sarasota Bay west of the ICW is designated as Class Il
(suitable for shellfish propagation or harvesting), and the bay east of the ICW is Class 11l Marine
(suitable for recreation, and propagation and maintenance of a healthy, well-balanced population
of fish and wildlife).

The Sarasota Bay Watershed is currently regulated by the Florida Department of Environmental
Protection (FDEP) and by extension the US Environmental Protection Agency (EPA),
SWFWMD, two counties (Sarasota and Manatee), the City of Sarasota, and the Town of
Longboat Key. Each regulatory agency is responsible for the health of the bay and can regulate
specific activities throughout the watershed. In general, State regulations should be followed
unless one of the counties has adopted a more stringent rule. The same policy applies to cities
within a county boundary; the more stringent regulations always take precedence. This WQMP
discusses the goals and objectives for Sarasota County and the measures the County is taking to
meet these goals. This plan does not encompass the portion of the Sarasota Bay Watershed in
Manatee County; however, Manatee County is also taking measures to meet similar goals for
Sarasota Bay.

Historically, watershed management focused solely on flood control wherein the common
practices of ditching, channelizing streams, and the use of structural measures hasten drainage. In
addition, most of the development in the watershed occurred before stormwater regulations were
implemented in 1982, so stormwater from most of the watershed’s developments flows into the
bay without treatment. Drainage activities, flood-control projects, and the construction of
impervious surfaces have changed the natural hydrology of the watershed, resulting in higher
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peaks in the natural flow and increases in the delivery of pollutants to the bay. Hydrologic
alterations within the Sarasota Bay Watershed include:

X Reducing on-site rainfall storage by filling and ditching natural depressions and
wetlands.

X Increasing stormwater runoff rates by channelizing natural streams and creating
networks of interconnected ditches that flow to the bay.

X Reducing infiltration by introducing pavement and other impervious surfaces.

o Altering flow patterns by constructing water control weirs and increasing
sedimentation in the channel from upland erosion.

Rainfall and surface water runoff are critical to maintaining the natural resources of any estuarine
system and its supporting watershed. However, maintaining appropriate quantity and quality of
runoff through effective resource management is essential to these beneficial properties. The
Sarasota Bay Watershed is relatively flat and has an average annual rainfall of 53 inches.

The majority of the Sarasota Bay Watershed has been
altered, leaving only isolated natural and conservation
areas that provide infiltration and habitat for many
threatened and endangered native species. Only about
10% of the watershed is undeveloped, which
significantly affects water quality, water quantity (flow),
habitat, and flooding risks. The highly urbanized
watershed consists of a lot of older neighborhoods that
provide only minimal stormwater retention or detention.
The surface water runoff from the rainfall flows across
the watershed terrain through ditches, storm drains,
creeks, and wetlands, and eventually into Sarasota Bay.
The untreated runoff contributes sediment and associated pollutants to Sarasota Bay and its
tributaries. Previous studies show some sediment in the Sarasota Bay tributaries contains
substantial levels of contaminants including toxic metals, pesticides, petroleum, and other
organic compounds. However, sediments in the bay
proper have been reported to be uncontaminated.

Widespread alterations to
the surface hydrology of
the watershed have
occurred over the past
decades, resulting in

significant changes to the
volume and timing of
freshwater inflows to the
bay.

One of the main
challenges of protecting
the water quality in the
watershed is to decrease

The freshwater inflows result in a net outflow from the
estuary, generally on a tide-driven basis. Tidal

communication between the bay and the Gulf of Mexico
via Anna Maria Pass, New Pass, and Big Sarasota
influences circulation patterns in the bay. These narrow
flow paths are relatively shallow except for the deeper
ICW channel, which enhances circulation and flushing
and reduces retention time of water in the bay, reducing
the accumulation of pollutants.

the amount of

stormwater runoff to
limit the amount of
freshwater, sediments,
and nutrients entering
the streams and bay.
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Sarasota Bay has three major tributaries that connect to the bay: Hudson Bayou and Whitaker
Bayou in Sarasota County and Bowlees Creek in Manatee County. For this plan, the Sarasota
Bay Watershed has been divided into four basins: the Whitaker Bayou Basin, the Hudson Bayou
Basin, the Sarasota Bay Coastal (SBC) Basin, and the Manatee County Basin (Figure 3-4). The
focus of this WQMP is the Whitaker Bayou, Hudson Bayou, and SBC Basins. The Whitaker
Bayou Basin consists of Whitaker Bayou, one of three major tributaries to Sarasota Bay, and its
drainage basin, which extends from Sarasota County slightly north into Manatee County. The
Hudson Bayou Basin includes Hudson Bayou, another major tributary, and its drainage basin,
which is entirely within the City of Sarasota city limits in Sarasota County. The SBC Basin
includes the Sarasota County portion of the barrier islands, including Siesta Key, Lido Key, Bird
Key, and south Longboat Key. This basin also includes the Sarasota County coastal mainland
that drains directly to the bay and the Sarasota County portion of Sarasota Bay.

Clean water resources, healthy streams, and safety from flooding are important for residents,
businesses, and the local economy. Managing water and other natural resources is necessary to
sustain the economy and environmental health of the community. Because of proper
management actions since the late 1980s, wastewater pollution in the watershed has decreased as
a direct result of the development of reclaimed water in combination with removing aging
sewage treatment facilities and replacing leaking septic tanks. As a result, water quality, seagrass
beds, and habitat for birds and fish have improved in Sarasota Bay; improvements include
decreases in nitrogen levels, fewer impaired areas, and thousands of acres of new or improved
seagrass beds. Although the bay currently meets State water quality standards as a whole, the
watershed still has numerous instances where standards have not been consistently met at a
smaller scale such as in some tidal creeks, as discussed in following sections.

This plan will present opportunities to implement stormwater treatment in already developed
areas throughout the watershed. Advances in stormwater system technology can better help
balance the needs of the environment with those of the community.

For more information on the watershed attributes, such as land use, topography, and geology, see
Section 3 of Appendix A — Watershed Characterization. Information on the public lands,
recreational facilities, and threatened and endangered species within the watershed can be found
in Sections 5 through 7 of Appendix A.
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3.2 WATER QUANTITY AND WATER SUPPLY

Developing a sustainable water supply is a goal of Sarasota County. The County is committed to
providing a sustainable water supply through protecting water resources from harm, optimizing
the use of alternative water supplies such as reclaimed water and surface waters, providing
reliable and cost-effective water supply to the County’s residents, and reducing demands on
water resources through conservation and Low-Impact Development (LID).

Sarasota County meets its water supply needs through several sources. The bulk of the County's
annual average daily demand of 19.0 million gallons per day (MGD) is supplied by the Peace
River Manasota Water Supply Authority and Manatee County. Demand on average is expected
to increase nearly 6 MGD over the next 6 years with the majority of the new supply coming from
existing contracts and its own wellfields. Additional details concerning Sarasota County's water
supply and demand are provided in Section 2 of Appendix B.

Stormwater runoff is a potential water source for non-potable uses that have been traditionally
supplied by groundwater or other potable water sources. Current surface water flows in Sarasota
Bay are about 20% higher than historical flows, and future flows are expected to remain near
current levels. Section 3.2.2 of this plan summarizes the flow analysis, or water budget, and
results that are detailed in Section 3 of Appendix B.

Section 6 of Appendix G provides specific project and program recommendations to capture and
use excess flow. The recommendations focus on stormwater-derived alternative water supplies
for irrigation and programs aimed at reducing the potable water supply demand. Potable and
reclaimed sources are covered under the County’s Comprehensive Plan and water and
wastewater master plans.

3.2.1 Water Supply and Demand

Water supply planning is the process by which an agency assesses the projected water demands
for a period and the potential sources of water available to meet the demands. The Water Supply
Plan helps the county manage one of its greatest resources, water. Water does not have
boundaries; it is found in the sky and on, in, and under the ground. Water is seemingly abundant,
with a continual supply falling from the sky and stored in the ground and in our bodies.
However, recent droughts and the impacts of over pumping have shown us that water is not as
abundant as Floridians once thought, and therefore a plan is needed to help neighboring
communities share and protect this important resource.

Sarasota Bay Watershed is within SWFWMD's SWUCA, which is defined as an area where
water resources are or will become critical in the next 20 years. Regulatory requirements
stemming from this distinction are described in the SWUCA Recovery Strategy (SWFWMD,
2006). For detailed information on Water supply and demand in the Sarasota Bay Watershed see
Section 2 of Appendix B.
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3.2.1.1 Water Sources

Potable and reclaimed water within the Sarasota Bay Watershed are distributed by Sarasota
County Utilities, which falls within SWFWMD's region for supply management.

3.2.1.2  Sarasota County Supply and Demand
Water demand projections were compiled as part of the County’s 10 Year Water Supply

Facilities Work Plan (June 2012). Projected annual average water demands from Sarasota
County are shown in Table 3-1.

Table 3-1 Annual Average Water Demands
(WSMP, Carollo, 2011)

2010 2015 2020 2025 2030

Sarasota County 17.54 21.15 23.51 25.51 27.19
City of Sarasota 7.712 7.924 7.959 7.994 8.108
Town of Longboat Key 2.021 2.021 2.021 2.021 2.021

Table 2-3 in Appendix B summarizes average annual and maximum month water demands,
facility capacities, and permitted quantities for Sarasota County Utilities based on the upper band
of the demand projection cone. New water supply will need to begin development soon after
2020. The County is working on several options for future supply including the Dona Bay
wastewater treatment facility and expansions of existing County-owned facilities (Carollo,
2012).

3.2.1.3  Per Capita Consumption

The average gross per capita water consumption from 2003
through 2007 in Sarasota County was 87 gallons per capita
per day (gpcd). This value accounts for water use by
commercial and industrial users, as well as for lost and
unaccounted-for water. Although the County water system
provides approximately 87 gpcd to its customers on average,
a demand factor of 100 gpcd was selected to use for
planning. This value accounts for any potential changes in
water use patterns or shifts in demand. Conservation
activities have reduced per capita water use from
approximately 110 gpcd in 1992 Carollo, 2012).

Picture yourself carrying 87 gallons of water in a bucket
from a well or stream. Would you still use that much

water?
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3.2.2 Water Budget

Water follows numerous pathways in the atmosphere, on land, in freshwater water bodies, and in
estuaries and the ocean. Water from the atmosphere falls to the land and the open water in liquid
or solid form. Water that falls to land can either seep in the soil and become shallow or deep,
confined groundwater, remain on the land surface and be transpired or evaporated back into the
atmosphere (evapotranspiration — ET), or flow from the land to a freshwater or marine water
body as runoff. Shallow groundwater can also re-enter a surface water body through baseflow
and septic tank effluent seepage. Freshwater also enters the estuary as discharges from point
sources such as wastewater treatment plants and industrial facilities.

Societal activities in the watershed affect the magnitude, timing, and distribution of freshwater
inputs to the estuary. Land use changes alter how precipitation is partitioned when it reaches the
ground. Urbanization reduces the area of open land that allows water to infiltrate from the
ground surface to lower soil strata. Natural wetland and upland areas are also filled and cleared
of vegetation, which reduces ET levels and on-site storage. Surface water management for
drainage control often results in the channelization of natural streams which reduces aquatic and
upland habitat, degrades water quality, and can increase erosion and sediment transport.
However if ditching reaches a depth that intersects the water table, baseflow may be increased.

The volume, timing, and distribution of freshwater inflows significantly affects the balance of
aquatic life in an estuary. Maintaining an appropriate range of freshwater inflows delivered from
the watershed to the estuary is crucial to protecting the ecological health of the entire aquatic
system. Freshwater plays diverse roles in supporting estuarine communities, including the
following.

1) Freshwater inflows affect circulation in an estuary. Circulation can be enhanced
during periods of high inflow—for example during the wet summer months.
Increased circulation has several benefits including dispersing pollutants such as
excess nutrients, increasing dissolved oxygen (DO) levels in the water, and
transporting suspended organisms.

2) Freshwater inflows affect residence time of water in an estuary. If water is not
circulated from nutrient-rich coastal areas excessive algal growth can occur that
may result in high chlorophyll levels. Consequences of this may include lower
water clarity and reduced DO levels, both of which are undesirable for aquatic
biota. During periods with abundant rainfall, freshwater inflows to an estuary
increase and residence time decreases. Conversely, during dry periods freshwater
inflows are low and residence time increases.

3) Freshwater inflows affect salinity levels in an estuary. During dry periods the
salinity concentration in Sarasota Bay is close or equal to that in the Gulf of
Mexico. However, in the wet summer months freshwater inflows mix with the
saline water to lower overall salinity, and to form a concentration gradient within
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the estuary. Many commercially and recreationally important fish and benthic
species rely on the lower salinity (oligohaline) conditions of estuaries for at least
some portion of their life cycle.

The salinity gradient is especially important near the mouth and in the lower
reaches of tidal creeks, or coastal streams as they are called in the Sarasota
County Comprehensive Plan. Freshwater mixes with salt water to form a salinity
gradient in the stream that ranges from marine to fresh water. The low salinity
zones are important habitat, providing areas for feeding and nursery for a variety
of fish and benthic organisms.

Freshwater inflows supply sediments and nutrients to an estuary. The delivery of
watershed-based suspended and dissolved materials is important to the health of
an estuary and provides many benefits. However, excessive loadings may cause
detrimental effects to the receiving water body. High sediment loading may
smother the bay bottom and degrade benthic habitat. Elevated nutrient loads can
result in high algal growth, which can cause lower DO levels and reduce water
clarity.

Many of the ecological problems that are manifested in estuaries are caused by
activities in the watershed. Watershed-based actions that can adversely affect an
estuary include alterations to the surface water and groundwater systems that
deliver freshwater. Water can be diverted into or out of an estuary, changing the
volume of freshwater delivered to the receiving water. Urbanization and
channelization of natural streams also affects the magnitude, timing, and
distribution of freshwater inflow to an estuary.

This relationship between the watershed and estuary is the focus of the water
budget investigation. By understanding how altering freshwater inflows affects
the health of the estuary, we can better manage watershed-based activities to
protect and enhance Sarasota Bay’s aquatic resources.

The objective of evaluating freshwater inflows to Sarasota Bay is to provide answers to the
following questions:

1)
2)
3)

4)

Have historical land use changes or other watershed-based activities significantly
altered freshwater inflows to the bay on an annual and seasonal basis?

Can we expect future land use changes or other watershed-based activities to
affect freshwater inflows?

Have land use changes altered the relative contributions of the individual sources
of freshwater inflows to the bay?

Can environmental problems in the estuary be linked to changes in freshwater
inflows?
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3221 Methods and Assumptions

Water budgets for Sarasota Bay and its watershed under historical, current, and future conditions
were developed using the Sarasota SIMPLE (Spatially Integrated Model for Pollutant Loading
Estimates) model. The model integrates rainfall, land use, and soils data with algorithms using
rate constants developed for local conditions to calculate the water budget using six components:

Atmospheric deposition (direct rainfall to the open water estuary).
Direct runoff (stormwater).

Baseflow (shallow groundwater seepage).

Irrigation (seepage and runoff from reclaimed water land application).
Point sources (wastewater treatment plant and industrial discharges).
Septic tanks.
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The current conditions were provided by a SIMPLE model run for 1989 through 2008. The
original modeling was completed for a project funded by SBEP (Numeric Nutrient Criteria for
Sarasota Bay, prepared by Janicki Environmental [2010]).

The water budgets were developed using current conditions rainfall for all three scenarios and
varying the other inputs to simulate historical and future conditions. The results provide a basis
for comparing historical and current conditions, and for current and future conditions, due to
anthropogenic activities, without having to account for changing rainfall patterns.

A Decision Memorandum was developed by the Project Team to specify assumptions, data, and
approach be used to estimate inflows for historical and future conditions. The memorandum
outlined changes regarding land use, wastewater treatment and septic tanks, and other elements
that may result in changes to freshwater inflow patterns. A detailed description of the Decision
Memorandum is provided in Appendix B — Water Quantity.

3.2.3 Sarasota Bay Watershed Water Budget

Historical, current, and future freshwater inflows to Sarasota Bay were estimated using the
methods summarized above and detailed in Appendix B. Selected results are presented below.
The analyses of these data included examining and comparing the spatial and temporal variation
in freshwater inputs to Sarasota Bay. Spatial, annual, and seasonal variations in rainfall are
described, followed by comparisons of historical\current and current\future inflows and sources.
These analyses are essential to understanding the role of freshwater to the health of the bay for
several reasons:

X2 An assessment of rainfall is critical to the analysis, as rainfall drives many natural
processes in the bay.

x5 Examining historical conditions allows us to compare freshwater inflows from the

past to current conditions. This helps identify to what extent changes in the

watershed have affected freshwater inflows to date.
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2 Comparing current to future conditions is also important for effective resource
management, as it helps identify potential future problems and facilitates
developing pro-active, preventative actions.

3.2.3.1 Rainfall

Annual rainfall averaged approximately 48 inches per year across the watershed during 1989
through 2008 and ranged from about 33 inches per year in 2000 to approximately 66 inches in
1995. Only a 20-year period of rainfall was evaluated and may not apply to the long-term rainfall
record. Annual rainfall totals for Sarasota Bay and the watershed are shown in Figure 3-5.
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Figure 3-5  Total Annual Rainfall to Sarasota Bay and its Watershed

A distinct seasonal signal in precipitation occurs in the watershed. As is typical of peninsular
Florida, June through September are significantly wetter than the other 8 months. The four wet
season months have average rainfall of between 6 and 8 inches, while the eight dry season
months average between 2 to 3 inches. Monthly rainfall for the Sarasota Bay Watershed is
presented in Figure 3-6.

A spatial trend in precipitation for Sarasota Bay and its watershed is evident. For 1989 through
2008 significantly higher amounts of rain fell in the most inland portions of the watershed with
lower precipitation along the coast. The precipitation gradient is striking—more than 10 inches
per year difference over a distance of less than 10 miles, as shown in Figure 3-7.
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Figure 3-6  Variation in Total Monthly Rainfall within Sarasota Bay and its Watershed
(1989-2008)
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Figure 3-7  Median of Annual Rainfall (1989-2008) used in the SIMPLE Model to Estimate
Freshwater Inflows to Sarasota Bay
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Freshwater inflows to Sarasota Bay originate from sources in nature and from human activities.
Rainfall is the primary source of freshwater in the Sarasota Bay system. Atmospheric deposition
(direct rainfall to the open water estuary) contributes the most freshwater to Sarasota Bay of any
source. This is because the relative size of the open water estuary is large with respect to the
watershed land area.

Sources of freshwater inflows that are rainfall-dependent but are also influenced by human
activities include direct runoff (stormwater) and baseflow (shallow groundwater seepage). These
sources vary in direct response to rainfall patterns but are also influenced by alterations to the
drainage system and land use changes. Replacement of natural uplands and wetlands with urban
land uses has a profound effect on the timing and volume of freshwater reaching the bay.
Although the seasonal patterns do not change, the rate of runoff from individual storms can be
greatly altered as a result of land use changes.

Other sources of freshwater inflows are totally controlled. Irrigation (seepage and runoff from
reclaimed water land application), point sources (wastewater treatment plant and industrial
discharges), and septic tanks seepage all vary according to human activity and control. In general
these sources contribute much less freshwater than rainfall, direct runoff, and baseflow, and their
management is more important with respect to controlling pollutant-loading rates.

As stated above, the historical and current periods were both evaluated using current rainfall so
that effects due to land use changes and other watershed-based activities could be better
identified. The results of the analyses indicate that total freshwater inputs to the bay for the
current period (1989 through 2008) were, on average, approximately 26% higher than during the
historical period. Although this change is substantial, portions of the Sarasota Bay Watershed
were already developed in the historical period (circa 1950). If urban land uses had not been
developed to the extent they were, the increase would have been greater.

Both direct runoff and baseflow were higher during the current period. This is a result of land use
changes, and alterations to the surface water drainage system including filling natural storage
areas and channelizing natural streams. However, annual and within-year variability were similar
for both periods, as shown in Figure 3-8 and Figure 3-9. The figures demonstrate that freshwater
inflows for both periods mainly depend on rainfall, and that land use changes do not influence
the seasonality of freshwater inflows to the bay
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Figure 3-8  Annual Total Freshwater Inflows to Sarasota Bay for Historical, Current, and
Future Conditions

Figure 3-9 Seasonal Variability in Total Freshwater Inflows to Sarasota Bay for Historical,
Current, and Future Conditions

The relative contributions of sources of freshwater for current and historical conditions were
compared. The relative importance of all sources has remained constant for both periods.
Atmospheric deposition was the main freshwater contributor for both periods and contributed
over half of all freshwater entering the bay. Figure 3-10 shows the relative contributions of
freshwater inflows by source for current and historical conditions. The results indicate that
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although the overall volume of freshwater inflows to the bay has changed, the relative

importance of individual sources has not changed significantly.
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Relative Contributions of Freshwater Inflows to Sarasota Bay by Source for

Historical, Current, and Future Conditions

The greatest change in any source is the point source contribution. There were no point sources
during the historical period, but the City of Sarasota wastewater treatment plant now periodically
releases treated effluent to the bay via Whitaker Bayou. The discharges account for only 4% of

the total inflow to the bay.

As stated above, the freshwater inflow analysis was completed using the results of the SIMPLE
computer model. The watershed was delineated into nine drainage areas for use in the SIMPLE
model. These drainage areas are the basis of the analyses described in Appendix B. For the
WQMP, the nine drainage areas were aggregated into four basins. The basins are shown in
Figure 3-4 (Section 3.1) and Table 3-2.

Table 3-2

Sarasota Bay Watershed Plan Basins and SIMPLE

Basin Names

Plan Basin Name

SIMPLE Drainage Area Name

SBC-South

SBC-South

Longboat/Lido Key

Whitaker Bayou

Whitaker Bayou

Hudson Bayou

Hudson Bayou

Manatee County Basins

Canal Road Drain

Longboat Key

SBC-North

Palma Sola Drain — Bayshore

Cedar Hammock Creek

Bowlees Creek
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Additionally, the relative contribution of individual sources remains constant year-to-year,
although the magnitudes of source-specific inflows change. Rainfall, direct runoff, and baseflow
all vary much more than the controlled sources but always represent the bulk of the inflows. This
is illustrated in Appendix B, Figure 3-8.

The current and future periods were also evaluated and compared. Current rainfall was used for
both scenarios so that potential effects due to projected land use changes and other watershed-
based activities could be better identified. The results of the analyses indicate that freshwater
inputs for the future period were, on average, approximately 2% lower than during the current
period. This change is small and reflects the current urban nature of most of the watershed.
Because land use change is the major cause of changes in modeled freshwater inflows, the small
change in future conditions is expected. The small increases in runoff and baseflow are offset by
the larger reduction in point source contributions (see Table 9, Appendix B). The City of
Sarasota wastewater treatment plant is expected to cease surface water discharges to the bay, so
no point-source inflows are in the future period.

Annual and within-year variability were similar for both periods, as shown in Figure 3-9 and
Figure 3-10. The figures demonstrate that freshwater inflows for both periods mainly depend on
rainfall, and that land use changes do not influence the seasonality of freshwater inflows to the
bay.

The relative contributions of sources of freshwater for current and future conditions were
compared. The relative importance of all sources has remained constant for both periods.
Atmospheric deposition was the main freshwater contributor for all periods and contributed over
half of all freshwater entering the bay. Figure 3-10 above shows the relative contributions of
freshwater inflows by source for historical, current, and future conditions. The results indicate
that although the overall volume of freshwater inflows to the bay has changed between scenarios,
the relative importance of individual sources has not changed significantly. The greatest change
in any source is the point-source contribution. Point-source inflows occurred during the current
period, but the City of Sarasota wastewater treatment plant will stop its discharges to the bay in
the future. The current point-source discharge accounts for only 4% of the total inflow to the bay.

Thus, land use changes in the past have changed the volume but not the timing of freshwater
entering Sarasota Bay. Also, the relative importance of individual sources of freshwater has not
changed significantly. The current urban nature of the watershed precludes major land use
changes in the future, and future changes to freshwater inflows are expected to be small.

The results of the analysis suggest that although freshwater inflows have increased since the
historical period, future freshwater inflows should very much resemble current inflows. No
adverse effects due to changes to freshwater inflows are expected for the future.
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3.3 WATER QUALITY

This section provides a framework for managing the estuarine and freshwater aquatic resources
of Sarasota Bay and its watershed by protecting and enhancing in-bay and tributary water
quality. Maintaining appropriate water quality is crucial to protecting the health of the bay’s
living resources, many of which depend on managing watershed-based activities. The bay and
watershed system depend on water quality in the bay. Water quality in the bay is affected by
natural process and anthropogenic activities in the watershed and can be characterized by several
parameters:

K/

X Seagrass is not a water quality parameter, but its abundance and distribution
depends on several water quality constituents. Thus, seagrass can be used as a
keystone species, which acts as an integrating metric of the bay’s health. Seagrass
requires light to grow; subsequently if water clarity and resultant light penetration
are low, seagrasses are confined to shallow areas of the bay. If nutrient levels
reach extreme levels, high algal growth will limit the extent of seagrass growth by
increasing shading in the water column. Thus, the extent of seagrass coverage in
the bay provides insight into overall water quality conditions.

X Salinity is a measure of dissolved salt in the water. The salinity gradient in the bay

and tidal segments of tributaries varies constantly according to precipitation, tidal

action, and internal circulation. Salinity is a major factor controlling the
distribution of estuarine flora and fauna.

Dissolved Oxygen (DO) is the amount of O, dissolved in water. Aquatic animals

need oxygen to survive, and low DO levels can deplete areas of valuable fish and

benthos.

X Nutrients are important sources of food for vegetation. However in excessive
amounts nutrients can cause high algal growth rates which can negatively affect
DO levels and water clarity. Nitrogen and phosphorus promote vegetation and
algal growth; however, nitrogen is the controlling or limiting nutrient in many
estuaries including Sarasota Bay. Thus, the control of nitrogen inputs must be a
priority for a successful management plan.

X2 Chlorophyll is a measure of the abundance of algae in water. High chlorophyll
levels are an indicator of high algal growth rates. If chlorophyll is uncontrolled,
eutrophication can result in detrimental effects to water clarity and DO levels.

X Water clarity is a controlling factor in the depth to which seagrass, which depends

on light penetrating the water, can grow. Thus water clarity largely controls the

extent of seagrass coverage in the bay. Seagrass is an extremely valuable habitat
and food source for many aquatic species, and also stabilizes bay bottom
sediments.

Suspended solids is the amount of fine-grained organic and mineral matter within

the water column. Total suspended solids (TSS) can affect water clarity and, most

X/
°e

X/
°e
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often after large rainstorms with high stormwater runoff, bury beneficial bay
bottom habitat.

The Sarasota Bay WQMP discusses factors that affect water quality in the bay and tributaries,
and the consequences of degraded water quality on natural resources. Specific activities
completed in developing the WQMP included:

X Summarizing existing water quality characteristics of Sarasota Bay and its
tributaries.

< Comparing existing water quality (nutrients and DO) to regulatory criteria and
management targets.

X2 Estimating current and projected future pollutant loading levels to the bay and
identifying “hot spots” in the bay and tributaries.

X Establishing water quality Levels of Service (LOS) standards for the bay and
tributary tidal creeks.

X Presenting potential projects for the improvement and protection of water quality
in the bay and tributaries.

3.3.1 Estuarine Water Quality Status and Trends

Monitoring water quality and assessing status and trends has several benefits:

X Describes current and past environmental conditions.
X Facilitates early detection of problems.
X Assesses the effectiveness of existing management efforts.

Water quality in the bay has been regularly monitored for salinity, nutrients (total nitrogen [TN]
and total phosphorus [TP]), DO, TSS, water clarity, and other parameters since 1998. A review
of in-bay concentration data shows:

<> Statistically significant decreasing trends in TP, TSS, and turbidity over the
period of record.
X No statistically significant trends in chlorophyll a, or TN, or water clarity.

These results indicate that current water quality conditions in the bay as a whole are good.
Parameters that could indicate undesirable conditions (TN, chlorophyll) are stable. Additionally,
targets for seagrass survival are being met or exceeded, signifying that existing water quality
conditions are appropriate for seagrass growth, and that current management efforts to protect
bay resources are successful. Figure 3-11 and Figure 3-12 show seagrass coverage and
chlorophyll concentrations in the bay in comparison to targets (a desired ecological condition)
and thresholds (a level above which undesirable conditions exist) that were adopted by SBEP in
2010.Targets and thresholds are further discussed below in Section 3.3.3.
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Figure 3-11  Sarasota Bay Seagrass Coverage shown with SBEP target (7,269 acres)
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Figure 3-12  Sarasota Bay Chlorophyll Concentrations shown with SBEP Target (6.1 pug/L)

and Threshold (5.2 pg/L)
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3.3.2 Hydrologic and Pollutant Loading

Evaluating current levels of pollutant loading to the bay, especially nutrients and TSS, and
projecting potential future loading rates, can provide an early warning to potential problems.
Sources of pollutant loading to the bay include the following:

X/
°e

Atmospheric Deposition (direct precipitation to the open water estuary).

Baseflow (shallow groundwater seepage).

Direct Runoff (stormwater that enters the bay).

Irrigation (by reclaimed water).

Point Sources (surface water discharges from wastewater treatment plants or
industrial facilities).

< Septic Tanks.

DS

o
% o

X3

*

X/
°e

*

Current and projected future loadings to the bay were estimated with the SIMPLE-Monthly
computer model, which was used for SBEP, Sarasota County, and SWFWMD pollutant-loading
studies. Future loads were estimated by making assumptions developed in concert with the
County and SWFWMD regarding likely conditions for land use, wastewater treatment and
disposal options, and atmospheric deposition rates for an unspecified future period. The 1989-
2008 rainfall was used to generate both current and future conditions loads. Using current
rainfall for future conditions was the preferred approach because future rainfall is difficult to
predict, but even more importantly, using the same rainfall for both conditions allows a
comparison of loadings for both scenarios due only to changes in anthropogenic conditions and
not natural variability.

Figure 3-13 shows annual loadings for 1989 through 2008, which represents current conditions.
Inter-annual variation is largely a function of rainfall, as sources other than atmospheric
deposition, direct runoff, and baseflow (all are driven by rainfall) are relatively small. Future
loadings to the bay are somewhat smaller than current as a result of the projected elimination of
surface water discharges from the City of Sarasota’s wastewater treatment plant (with more
reclaimed water for irrigation), and a projected reduction in atmospheric deposition TN loading
based on estimates developed by EPA (Dennis and Arnold, 2007). Because the watershed is
generally urbanized at present, no large changes in land use-based loadings such as direct runoff
and baseflow are foreseen.
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Figure 3-13 TN Loads to Sarasota Bay for Current (C) and Future (F) Conditions. Values
across the horizontal axis (1-20) represent years of rainfall used for both scenarios (1989-2008)

3.3.3 Comparison of Ambient Water Quality to Requlatory Criteria and Management Levels of

Service (LOS)

Setting resource protection LOS is one of the most important elements of an effective watershed
management plan. An overall approach for protecting Sarasota Bay’s resources has recently been
established through the work of SBEP, SWFWMD, Sarasota County, other local governments,
FDEP, and other interested parties.

In-bay water quality was compared to current and existing water quality criteria (targets and
thresholds). The development of Water Quality LOS is based on a paradigm that distinguishes
targets from thresholds, i.e., that distinguishes water quality management levels from regulatory
levels. A target is a desired water quality condition and can be used as an “early warning” of
undesirable change in water quality. However, there may be years in which water quality targets
may be exceeded without causing significant changes in the receiving waterbody. Therefore,
some allowable amount of variation should not elicit a significant degradation in water quality
and, subsequently, seagrass coverage. Thresholds have often been set to allow for variability in
annual conditions, and to meet the need for a regulatory level. Where these regulatory levels
have not been established, there remains the need for a second water quality management level
that elicits significant responses to their exceedance. Therefore, a distinction is made between a
target, i.e., a desired water quality condition, and a threshold, i.e., a water quality level above
which undesirable conditions exist.

For the SBEP work, a target for seagrass coverage was set for the bay. Water quality conditions
that coincided with periods of desirable seagrass coverage were then identified. These water
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quality conditions were used to develop targets and thresholds that would be protective of
seagrasses. Targets and thresholds are further discussed in the WQMP Appendix C Water
Quality, Section 5 — Water Quality Levels of Service and Section 6 — Dissolved Oxygen.

The comparison of bay water quality to existing and proposed targets and thresholds includes the
following findings:

K/
£ %4

Seagrass extent meets the adopted SBEP acreage coverage criteria of 7,269 acres
(Figure 3-11). SBEP (of which Sarasota County and SWFWMD are members)
sponsored an investigation to determine a desirable, realistic goal for seagrass
growth based on a review of current and historical data (Janicki Environmental,
Inc., 2010).

Ambient chlorophyll concentrations meet the adopted SBEP chlorophyll criteria
(Figure 3-12). SBEP also sponsored extensive investigations to determine
appropriate limits for chlorophyll in the bay that would promote seagrass growth
(Janicki Environmental, Inc., 2010, 2011).

Ambient TN concentrations meet SBEP NNC (Figure 3-14). TN loads, and TP
concentrations and loads also meet their respective criteria. A criterion is not met
if it is not achieved in any 2 years of a 3-consecutive-year period. Although the
TN concentration was not met in 2010 (Eigure 3-14), it was met in 2008 and
2009; thus, the criterion was met. SBEP, Sarasota County, SWFWMD, and others
supported work that resulted in establishing these nutrient targets and thresholds
for the purpose of limiting algal growth rates and keeping chlorophyll
concentrations at levels that promote seagrass growth.
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Figure 3-14  Comparison of Annual TN Loadings to Sarasota Bay to SBEP Threshold, which

varies by year

DO levels in the bay meet current and proposed DO criteria. In Florida DO has
traditionally been held to a standard based on concentration. The DO standard for
marine waters is a minimum concentration of 4.0 mg/L. Recognizing that the
standard does not allow for variability in natural conditions based on water
temperature or salinity, FDEP has proposed DO criteria based on percent
saturation, which is the expected amount of DO in aquatic environments given
ambient conditions. For predominantly marine waters (Class Il and IlI, which
includes Sarasota Bay), those standards are:

. The daily average percent DO saturation shall not be below 41.7%.
. The 7- and 30-day average percent DO saturations shall not be below 51.0
and 56.5%, respectively.

A review of in-bay DO concentration data revealed that both the existing and
proposed standards were met each year of the period of record (1998 through
2010). This shows that algal growth, which can cause depressed DO at excessive
rates, and inputs of oxygen consuming organisms (biochemical oxygen demand —
BOD) are being successfully controlled in Sarasota Bay.

No open bay segments are considered impaired under the State’s Impaired Waters
Rule (IWR) (Chapter 62-303, FAC). FDEP administers the EPA’s Total
Maximum Daily Load (TMDL) program in Florida. The TMDL program is
intended to identify water bodies that are receiving a higher pollutant load than
can be assimilated while maintaining the water body’s designated use. If a water
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body does not meet State water quality standards according to IWR protocol, that
water body is deemed “impaired.” A TMDL may result that identifies excessive
pollutant loadings and sources and specifies required reductions in pollutant loads
to enable the water body to meet its designated use. No portions of the open water
bay have been deemed impaired under the TMDL program, again providing
evidence that water quality conditions in the bay are good overall.

Table 3-3 summarizes ambient water quality in Sarasota Bay as compared to Water Quality
LOS. Although the above indicators provide abundant evidence of a healthy estuary, some local
areas of the bay and some tributaries have water quality issues. A defensible strategy for
managing bay water quality is to maintain current conditions overall; however, if isolated
problem areas are identified then remedial action should be considered. Coastal areas and tidal
portions of tributaries with limited circulation are especially vulnerable to water quality
problems, as discussed below in Section 4.1.3, Section 4.2.3, Section 4.3.3, and Section 4.4.3.

Table 3-3 Summary of Water Quality LOS Targets for Sarasota
Bay
Variable Targets Status
Seagrass (acres) 7,269 Meets criterion
Chlorophyll a (ug/L) 5.2 Meets criterion
TN Concentration (mg/L) 0.38 Meets criterion
TN Load (tons/year) 215 Meets criterion
TP Concentration (mg/L) 0.15 Meets criterion
TP Load (tons/year) 31.8 Meets criterion
Impaired Water Body Varies by Parameter Not Impaired

3.4 NATURAL SYSTEMS

While the Sarasota Bay Watershed still
contains some beneficial upland, wetland,
stream, and estuarine natural systems, the
effects of urbanization and other land
development have diminished their
abundance, diversity, and beneficial
functions. Approximately 10% of the
watershed is comprised of undeveloped
upland habitats and freshwater and
estuarine (mangroves and saltmarsh)
wetland natural systems, but only a
fraction of these natural systems is in .
public ownership. As a result, the protection of the beneflts provided by these remaining natural
systems is even more essential.
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3.4.1 Critical Estuarine Systems

34.1.1  Seagrass

Seagrasses are a fundamental component of the ecological structure of most Florida estuaries.
Seagrasses provide numerous benefits including stabilizing sediments, providing refuge for
juvenile fishes and invertebrates, and serving as a food source for manatee and sea turtles.

SWFWMD has performed aerial seagrass mapping surveys approximately biennially since 1988.
Sarasota Bay appears to be somewhat stable with respect to seagrass persistence over time
relative to other segments in Sarasota County. Despite the lack of persistence, the estimated
acreage in 2010 (9,917 acres) (Figure 3-15) was 31% higher than that estimated from 1948
historical photographs (7,557 acres) and exceeds the target of 7,269 acres. The reason for the
increase over time is not known but could reflect improved water clarity and quality. The
improved water clarity and quality observed within Sarasota Bay are likely a result of
improvements to the wastewater treatment system and expansion of the service area as well as
stormwater regulations and LID retrofits/improvements that have been made. Seagrass targets for
the bay are presented above in Section 3.3.3.

As previously mentioned, seagrasses are a critical component of estuaries such as Sarasota Bay
and are important and useful indicators of the ecological health of an estuary. The recovery and
positive seagrass coverage trends observed in Sarasota Bay is a true ecological success story and
the continued effort of stakeholders should support this trend.

Photo Credit: Sarasota County
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34.1.2 Shoreline

The Sarasota Bay shoreline is not only the '.-. -1
boundary of the estuary and the watershed but
also plays an important role in the ecology of the
system. Shorelines define the land-water
interface and are ecological transition zones
between terrestrial and aquatic life. Shorelines
include a littoral zone where diverse habitat
types affect the organization of floral and faunal
assemblages and the interactions between
terrestrial and aquatic plants and animals.
Littoral zones are especially important in tidal
water bodies. Human activities including mechanical dredging and filling and depositing channel
spoil material have significantly altered the bays’ shorelines since population began growing
along the coast in the 1920s.

In 1948 Sarasota Bay had approximately 93 miles of shoreline, 37% of which was hardened. The
historical areas with the most significant modification included the mainland in the City of
Sarasota downtown waterfront as well as the barrier islands south of Longboat Key. Bird Key,
St. Armands Key, Coon Key, City Island, and Bay Island were all products of early dredge-and-
fill operations. Other areas along the mainland shoreline had also been modified by the late
1940s, as had the village of Cortez to the north, the north end of Longboat Key, and Anna Maria
Island.

By 2008 the bay had 150 miles of total shoreline, an increase of over 60%. The additional
shoreline is mainly dredge-and-fill canals but is also due to the emergence of numerous
mangrove islands in the bay. Substantial shoreline hardening had taken place as well, increasing
by over 150% to 138 km. See Appendix D, Section 2.3 for detailed information and figures
showing the shoreline changes.

3.4.1.3  Oysters

Oysters are an important indicator of estuarine health, and their status can help identify water-
management problems. Oyster reefs serve several valuable ecological functions. They provide
habitat for estuarine fauna, including conch, mud crab, fish, and other bivalves (Wells, 1961,
Tolley and Volety, 2005) and help improve water quality by filtering as they feed.

Sarasota County conducts an oyster monitoring program throughout its estuaries with two sites
in Sarasota Bay—one in Hudson Bayou off Osprey Avenue and one in the bay south of the
mouth of Hudson Bayou—to document the viability of existing oyster bars in the County’s bays
and tidal creeks. For the most recent 6 years of data collected, the percent-live oysters ranged
from a high of 78% in fall 2006 to a low of 62% in spring 2009. These scores were generally
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higher than percent-live oysters at an upstream site, which ranged from a low of 55% in fall 2006
to a high of 81% 6 months later.

Sarasota County contracted with Photo Science, Inc. in 2010 to conduct a photogrammetric
survey of all oyster bars within County waters. In the south half of Sarasota Bay, oysters were
most prolific along the shore of Longboat Key and City Island to the west and in the tidal reaches
of Hudson and Whitaker Bayous to the east (Figure 3-16). A total of 87 individual oyster bars
ranging in size from 0.01 to 0.25 acre and having a total areal extent of 3.8 acres were identified.
Historically, oysters had a much greater range in the bay (Figure 3-16).

3.4.1.4  Scallops

Scallops are also an important indicator of estuarine health. Once plentiful along Florida’s
southwest coast, they now exist locally in greatly diminished abundance. Several potential causes
of the decline in the scallop population include decline in available habitat, changes in water
quality, and over-harvesting. This decline led to drastic changes in the way scallops were
managed in State waters. In 1994, waters south of the Suwannee River were closed to
commercial harvesting while recreational limits were reduced. Through a combination of
restoration and management practices, the recreational fishery was re-opened in West-Central
Florida but still remains closed in the Sarasota Bay estuarine system.

Sarasota County has partnered with Fish and Wildlife Research Institute (FWRI) and Albritton
Farms in placing scallop monitoring traps in bays throughout the County. Drifting scallop spat
attach themselves to the traps, which are collected every other month and taken to FWRI for
laboratory analysis. Additionally, Sarasota County and Sarasota Bay Watch conduct annual
scallop searches in the County’s bays. Figure 3-17 shows the results of the 2008 search (Sarasota
County, 2008). Based on field notes from the scallop searches, the most scallops were observed
either near passes and/or in areas with seagrass meadows, their preferred habitat. The number of
scallops observed in recent years has dropped, with 947 found in 2008, 136 scallops in 2009, and
only 12 in 2010. However, as this is a volunteer effort, the number of scallops found may reflect
the number of participants in the searches or may be caused by natural variability. Sarasota Bay
had by far the most scallops found in any SBEP bay segment during the 2008 search.

3-30 SARASOTA BAY/WATERSHED



Sarasota Bay Water Quality Management Plan

New Pass

: cunty Waler Atlas. SWFWMD, FDOT

[

D Sarasota Bay Watershed

- Qysters Bars

@ Oyster Monitoring Sites

Big Sarasota Pass

Palma Sola Bay

[ ) —
B Historical Oyster Beds

Sisler

Gulf of
Mexico

cunty Water Atias. SWFWMD. FDOT

o]
g
Sarasota
Ba
<L y._ __\__ Manatee County,_J]

Sarasota Cou nty
'

FRUITVILLE

Flgure 3- 16 ) Left Oyster Bars within Sarasota Bay; Right: Estlmated Hlstorlcal (1948) Oyster Beds in Sarasota Bay (Photo Science,

Inc., 2007)

3-31

SARASOTA BAY/WATERSHED



Sarasota Bay Water Quality Management Plan

Sarasota County/Sarasota Bay Watch 2008 Scallop Search Data
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Figure 3-17  Results of 2008 Sarasota County/Sarasota Bay Watch Scallop Search
3.4.1.5 Tidal Creeks

Tidal creeks, or coastal streams as they are called in the Sarasota County Comprehensive Plan,
are relatively small coastal tributaries that link between freshwater, terrestrial, and estuarine
systems. Because of their close connection to the marine and freshwater systems, tidal creeks
play a unique and integral role in the ecological function of coastal estuaries.

Two tidal creeks are tributaries to Sarasota Bay—Whitaker Bayou and Hudson Bayou. The
physiography and history of these creeks have been documented in Appendix A — Project
Background and Physical Setting, Section 1.3. As reported, these tidal creeks and their
watersheds have been developed for urban land uses, with little remaining natural wetlands and
floodplain.

Sarasota County conducted ecological monitoring and assessment in coastal creeks for the
Sarasota County Tidal Creek Condition Index (TCCI) from 2008 through 2011. (Figure 3-18).
Sixteen tidal creeks in Sarasota County are assessed annually. Whitaker Bayou was ranked
lowest (poorest ecological quality) of the creeks scored, and Hudson Bayou had the fourth lowest
score. The low scores suggest that these are significantly altered creek systems with ecological
stresses caused by their urbanized watersheds.
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Figure 3-18

Tidal Creek Condition Index Scores (2008-2010)

Creeks in the Sarasota County portion of the Sarasota Bay Watershed (Whitaker and Hudson
Bayous) are shown at left.

3.4.2 Freshwater Natural Systems

3421 Streams

Small streams and wetlands provide crucial
linkages between aquatic and terrestrial
ecosystems and between upstream watersheds
and tributaries and the downstream rivers and
lakes. The health of Sarasota Bay’s small
streams is critical to the ultimate health of
Whitaker Bayou, Hudson Bayou, and Sarasota
Bay. The health of streams is often linked to
changes that occur to the stream channel such as
dredging, straightening, and removing the bank
and adjacent vegetation. Due to the extensive
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residential and commercial development that has occurred in Sarasota Bay, a majority of
Whitaker and Hudson Bayous’ freshwater tributaries have been dredged and channelized and are
referred to as canals.

3.4.2.2 Wetlands

Wetlands are often referred to as the ‘kidneys’ of the landscape and are a significant factor in the
health and existence of other natural resources of the watershed, such as rivers, streams, inland
lakes, groundwater, wildlife, and estuaries. Wetlands play a key role in storing and modifying
potential pollutants, such as chemical fertilizers, in ways that maintain downstream water
quality. They also export organic carbon to streams and other downstream water bodies. In
limited amounts, organic carbon is essential to maintaining a healthy aquatic ecosystem.

Based on 1940s aerial imagery, the Sarasota Bay Watershed contained approximately
11,463 acres of freshwater wetlands with herbaceous depressional marshes comprising 78% of
the total wetland acreage. In 2008, Sarasota Bay had 1,384 acres of freshwater wetlands;
571 acres are herbaceous and 813 acres are forested. This is an 88% loss in wetland acreage for
this 60-year period. Wetland losses are primarily due to filling to convert land to residential and
commercial use or dredging to make water features (Figure 3-19).
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Figure 3-19 Left; Pre-Development Aerial Depicting Numerous Freshwater Wetlands,
Right: 2011 Aerial Depicting Historical Wetlands Now Residential and Commercial Land Uses

3.4.2.3  Natural Systems Results

Natural systems are self-sustaining living ecosystems such as wetlands, streams, seagrass beds,
and upland vegetation communities that support a diversity of organisms and provide many
valuable ecosystem-based services. Appendix D presented a summary and trends of the critical
estuarine and freshwater natural systems found in Sarasota Bay. Six opportunities to enhance
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existing or create natural systems on public lands were identified and conceptual designs
developed (See Appendix G).

Positive trends were observed in seagrass coverage in Sarasota Bay, and efforts by stakeholders
to achieve this should be a model for other watersheds. No clear trends were observed for
oysters. Large losses of mangrove acreage have occurred in Sarasota Bay since the 1940s and
before wetland protection regulations were implemented. However, small (<0.25 acre) patches of
mangroves are now widely distributed in Sarasota Bay in areas not present historically. The
County’s mangrove monitoring program provides valuable data to assess mangrove extent and
trimming practices. With over 90% of the parcels adjacent to major watercourses developed
before 1995 and lacking a naturally vegetated watercourse buffer, the emphasis should be on
persuading homeowners to incorporate naturally vegetated setbacks into their landscape rather
than deterring buffer impacts on undeveloped parcels. An abundance of opportunities exists to
work with homeowners to convert waterward portions of their backyards dominated by turf grass
to native, low-maintenance species. Approximately 50% of the total shoreline in Sarasota County
portions of Sarasota Bay has been hardened. The goal for natural shoreline should be to maintain
existing extents while working to increase extents over time, even at a parcel-by-parcel level.
Appendix D presents LOS targets and recommendations for several of these important natural
systems.

3.5 FLOOD PROTECTION

The Sarasota Bay Watershed is subject to coastal and inland flooding. Coastal flooding sources
include storm surge and wind-driven waves. Inland flooding results from excessive rainfall.
Storm surges are caused by high winds, and coastal and inland flooding are usually associated
with hurricanes or other tropical storms. The relatively flat and low-lying topography of Sarasota
County makes it inherently prone to both types of flooding, and the County’s “poorly drained”
soils further promote inland flooding. Additionally, development has changed the natural
environment within the Sarasota Bay Watershed and likely exacerbated the flooding problem
before modern stormwater management regulations were implemented. Increased impervious
surfaces throughout the heavily urbanized Hudson Bayou, Whitaker Bayou, and Sarasota Coastal
basins have decreased rainfall infiltration, and gutters and storm sewers speed runoff to the
channels. As a result, more water runs off more quickly, and drainage systems, including creeks,
can become overloaded, leading to flooding.

The Sarasota County Watershed Management Program endeavors to address inland flooding.
The County’s goal with regard to flood protection is to minimize flood risk to protect human
safety and property in existing developed areas while protecting natural and beneficial functions
of the remaining floodplain. This WQMP does not contain new analyses of flood conditions
since the conditions have been analyzed and recommendations for improvements were
previously proposed. Instead, this WQMP provides an overview of existing flood-protection-
related activities and previous flood-protection recommendations. This section is an important
component of the WQMP as flooding in the watershed directly impacts water quality in the
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tributaries and bay. Water quality best management practices (BMPs) are often designed to
capture debris and sediment and remove pollutants during low-flow events and may not be as
effective during larger storm events. Additionally, during large storm events, runoff may pool or
flow in areas outside drainage systems, such as over roads or in parking lots, and may collect
more debris and pollutants than a low-flow event fully contained within a drainage system with
water quality BMPs. Therefore, reducing the risk of flooding is an important component of
improving water quality in Sarasota Bay.

3.5.1 History of Flooding and Sarasota County Stormwater Program

Historically, the Sarasota Bay Watershed was predominately a mosaic of isolated wetlands and
pine flatwoods. During normal seasonal cycles, the water in these wetlands expanded into pine
flatwoods with wet-season rainfall and contracted to isolated pockets of wetlands during the dry
season. In the early 1900s, residents of Sarasota County established a Mosquito Control District
that installed ditches in mangrove areas along the coast and extended the natural creeks inland to
connect many of the large, isolated wetlands. The result is a network of man-made drainage
ditches that dramatically altered the movement of freshwater from the land to tidal creeks,
estuaries, and bays and in turn extended the tidal influence inland. Over time many wetlands and
floodplains were filled without mitigation or compensation, and impervious surfaces were
created. As a result, flood storage capacity was reduced and runoff increased, raising flood stages
and decreasing water quality in creeks and bays. Since much of the watershed is now densely
populated, flooding affects homes, businesses, and agriculture in the floodplains, especially those
areas developed before the adoption of County Land Development Regulations (LDR) in 1981

(Figure 3-20).

Post-development Floodplain

Homes built prior to Homes built in the
LDR affect existing 1920's- previously
homes downstream unaffectected by

Pre-development Floodplain

Figure 3-20  Floodplain Changes Schematic (Adapted from www.dnr.sc.gov)

Sarasota County took the first step toward developing a stormwater program in 1981 with the
creation of the Stormwater Management Division. By the early 1990s, the Sarasota County
Stormwater Environmental Utility (SEU) initiated a Countywide basin master planning project to
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develop hydrologic and hydraulic models to identify problematic flooding areas for all of the
County’s major watersheds. These models are also used to analyze proposed drainage
improvements to the County’s stormwater system. The Hudson Bayou, Business District, and
Whitaker Bayou Basin Master Plans were completed in 1994, 2002, and 2003, respectively. An
addendum to the Hudson Bayou Basin Master Plan was issued in 1997. In addition, SEU
continues to maintain the models by updating them periodically. The updated models are made
available to developers to use as a base model to ensure that proposed projects will not impact
neighboring areas.

In the mid-1990s, the LDR was modified to require stormwater systems to be designed for a
100-year storm (10 inches of rain in 24 hours). The County also started the first stormwater
capital improvement assessments. The County then completed feasibility analyses for projects in
problem areas identified in the Basin Master Plans. Several of these projects are included in the
County’s Capital Improvement Program (CIP). By the late 1990s, the SEU Strategic Plan was
adopted and revenue bonds were issued to fund more stormwater improvement projects. Today,
several CIP projects, such as stormwater control structures, retrofit projects, and retention and
detention ponds, have been constructed throughout the Sarasota Bay Watershed.

For more information on Legislation and Ordinances in place to minimize damage caused by
flooding, see Appendix E — Section 3.0.

3.5.2 Flood Protection Level of Service (FPLOS)

The stormwater quantity FPLOS requires that public and private stormwater management
systems provide adequate control of stormwater runoff. The stormwater quantity or FPLOS and
design criteria are defined in the Sarasota County Comprehensive Plan and LDR (Table 1) and
used throughout the Basin Master Plan program (See Appendix E — Section 5.1).

The goal of the FPLOS design criteria is to prevent flooding of emergency shelters and structures
providing essential services during storms equal to or exceeding the 100-year event (10 inches in
24 hours). The FPLOS goal for habitable structures and employment/service centers is no
flooding from storms up to and including the 100-year storm. Flooding of garages, barns, sheds,
and other out-buildings is not considered structure flooding. The FPLOS established for
roadways varies depending on the classification of the street or roadway. The goal of these
criteria is to prevent flooding of evacuation routes and major arterial roadways during storms up
to and including the 100-year event. Figure 3-21 shows acceptable flooding for a 100-year storm.
For more information the FPLOS and acceptable flooding criteria, See Appendix E -
Section 4.0.
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Figure 3-21  Acceptable Flooding for a 100-Year Storm

3.5.3 Planning Studies and Efforts

The drainage plans and programs from the early 1920s through the 1960s emphasized removing
surface waters from the land, primarily for mosquito control and agricultural uses. Water quality
did not begin emerging as a major concern until the late 1960s.

In 1984, the Board of County Commissioners recognized major inadequacies in the existing
stormwater management system and authorized the preparation of a Stormwater Master Plan to
assess the need for improving major drainage systems in the developed portions of the County.
The objectives of the plan included:

X Assessing the adequacy of primary stormwater conveyance systems in developed
or developing basins.

X Estimating the cost for public stormwater improvements as watersheds are
developed to their ultimate use.

X Prioritizing stormwater management needs of each basin within a framework of
the needs within the entire County.

X Developing a plan or identifying options available to the County for financing the
cost of construction, operation, and maintenance of stormwater management
facilities.

3.5.4 Basin Master Planning

Numerous hydrologic studies dating back to the late 1970s have been completed throughout the
Sarasota Bay Watershed. The Basin Master Plans listed below were based on a detailed analysis
of these studies, the existing and projected land uses, existing drainage facilities, and projected
stormwater drainage management needs. This information was used to develop hydrologic and
hydraulic models using ICPR’s routing engine to simulate runoff, conveyance, and flooding
conditions for the Whitaker Bayou and Hudson Bayou Basins. Model results were used to
identify the location and magnitude of existing flooding problems in the basins. Based on model
results, the plans provide recommendations for facilities improvement and management
standards that will need to be met by the private sector for new construction and the expansion of
existing activities to bring stormwater conveyance systems within the basins into compliance
with the recommended FPLOS criteria.
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Sarasota Bay Watershed Basin Master Plans:
e Whitaker Bayou — December 2003 and December 2004
e Hudson Bayou and Business District — September 1994

3.6 SEDIMENT MANAGEMENT

Sediment production is a natural watershed process, but
urbanization and other land-use changes can impact the
processes associated with the sedimentation cycle: erosion,
transport, and deposition. Within an urbanized setting like
the Sarasota Bay Watershed, sediment production has two
primary sources: wash-off from land surface and in-stream
channel erosion. Bank steepness, degree of concentration
(runoff velocity), and stability (e.g., vegetation) influence
the quantity of the sediment load that reaches the
waterbody. Increased sediment load from wash-off and in-
stream erosion can affect water quality, natural habitat,
navigation, flood control, and recreational uses
downstream. In addition, alterations in circulatory patterns
caused by dredging can re-suspend and transport existing
sediments.

Sediment transported and deposited in waterbodies can
disrupt aquatic ecosystems. Excess sediment can cloud the
water, which can suffocate fish and block the light required
by aquatic plants for photosynthesis. In addition, sediment-
rich discharges tend to carry higher loadings of pollution
because nutrients, pesticides, and heavy metals adsorb to
and are transported along with sediment. Pollutants of
concern including TSS, TN, and TP are associated with the
sediment and contaminants attached to sediment in the
Sarasota Bay Watershed.

Nitrogen and phosphorus are nutrients that occur in soils
naturally. Increased erosion increases the nutrient load to
the system. Other common sources of nitrogen and
phosphorus in an urbanized area are septic systems, pet
wastes, urban debris, grass clippings, fertilizer, industrial wastes, and Iandfllls Addltlonally,
Florida’s geology contains sedimentary deposits of marine origin, some of which are high in
phosphorus content. The watershed’s phosphorus-rich geology and soils, therefore, significantly
influence the TP concentrations in the Sarasota Bay tributaries and estuary. Excess nutrients
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combined with the tropical temperatures in Sarasota County can lead to excessive algal growth
impacting the recreational aspects of the waterways as well as creating an oxygen deficit for the
marine life and aquatic habitats.

Previous studies show some sediment in the Sarasota Bay tributaries (Whitaker Bayou and
Hudson Bayou) contains substantial levels of contaminants, including toxic metals, pesticides,
petroleum, and other organic compounds (Dixon et al, 1990, PBS&J, 2003). The Sarasota Bay
Watershed is highly urbanized with older neighborhoods that provide only minimal stormwater
retention or detention. The untreated runoff contributes sediment and associated pollutants to
Hudson and Whitaker Bayous and Sarasota Bay. However, sediments in the bay proper have
been reported to be uncontaminated.

Watershed management includes identifying sediment problems, identifying sediment sources,
and recommending improvement projects that address the source as well as capturing sediment
before it reaches the estuaries. Several potential sediment management projects were identified
throughout the watershed for this plan. These potential projects incorporate strategies such as
providing source control to reduce or remove solids in upland areas, implementing maintenance
practices designed to reduce sedimentation, and improving eroding and sloughing banks for
long-term stability.

Source control activities include activities such as LID projects, street sweeping, and
construction-area silt fencing. Regularly scheduled maintenance activities include cleaning out
baffle boxes, removing vegetation debris resulting from maintenance activities from swales and
roadside ditches, replacing or repairing damaged infrastructure, and maintaining control
structures, weirs, and pumps. Bank stabilization in an urban setting is challenging. For
stabilization to be effective in the long term, management and restoration should not be limited
to a single point in the stream but will be more effective when conducted as multiple projects
along a channel system. Implementing projects that incorporate these strategies will reduce
turbidity, increase clarity, and reduce nutrient and sediment load and therefore improve the
overall health of the tributaries and Sarasota Bay.

See Appendix F for detailed Sediment Management Plan information for Sarasota Bay. Sediment
management recommendations are summarized for each of the basins in Section 4 of this plan.

3.7  SARASOTA BAY WATERSHED SUMMARY AND
RECOMMENDATIONS

The Sarasota Bay Watershed is relatively flat and has an average annual rainfall of 53 inches.
The majority of the watershed has been altered, leaving only isolated natural and conservation
areas for many threatened and endangered native species. Only about 10% of the watershed is
undeveloped, which significantly affects water quality, water quantity (flow), habitat, and
flooding risks. The highly urbanized watershed consists of a lot of older neighborhoods that
provide only minimal stormwater retention or detention. The surface water runoff from the
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rainfall flows across the watershed terrain through ditches, storm drains, creeks, and wetlands,
and eventually into Sarasota Bay. The untreated runoff contributes sediment and associated
pollutants to Sarasota Bay and its tributaries. Previous studies show some sediment in the
Sarasota Bay tributaries contains substantial levels of contaminants, including toxic metals,
pesticides, petroleum, and other organic compounds. However, sediments in the bay proper have
been reported to be uncontaminated.

Freshwater inflows to Sarasota Bay originate from sources in nature and from human activities.
Rainfall is the primary source of freshwater in the Sarasota Bay system. Atmospheric deposition
(direct rainfall to the open water estuary) contributes the most freshwater to Sarasota Bay of any
source (see Figure 3-22). This is because the relative size of the open water estuary is large with
respect to the watershed land area.

The relative contributions of sources of freshwater for historical, current, and future conditions
indicate that although freshwater inflows have increased since the historical period, future
freshwater inflows to the bay as a whole should very much resemble current inflows. The only
exception is for inflows from Whitaker Bayou, which will be reduced from current levels when
discharges from the City of Sarasota wastewater treatment plant stop. No adverse effects due to
changes to freshwater inflows are expected for the future.

Although the water quality indicators provide abundant evidence of a healthy estuary, some local
areas of the bay or in tributaries have water quality issues. The entire bay currently meets State
water quality standards; however, some of the watershed’s stream segments have listed
impairments. A defensible strategy for managing bay water quality is to maintain current
conditions overall; however if isolated problem areas are identified then remedial action should
be considered. Coastal areas and tidal portions of tributaries with limited circulation are
especially vulnerable to water quality problems.

Several potential projects were
identified throughout the watershed
for this plan. These potential projects
incorporate  strategies such  as
providing source control to reduce or
remove solids in wupland areas,
implementing maintenance practices
designed to reduce sedimentation,
improving eroding and sloughing
banks  for long-term  stability,
capturing excess runoff before it
enters the streams, improving natural
habitats, and providing buffers to
capture nutrients. Implementing these projects will help the Sarasota Bay remain a healthy
system.

3-41 SARASOTA BAY/WATERSHED



Sarasota Bay Water Quality Management Plan

Volume Contribution

Rainfall | Baseflow [ Direct Runoff .Irrigation @ roint Sources I Septic

35.9%

Whitaker Bayou s AN 0.4%

54.3%

0.1% 1.2%

. W e 1.0% 0.8% 24.9%

Figure 3-22  VVolume Contribution by Source for each Basin

3-42 SARASOTA BAY/WATERSHED



Sarasota Bay Water Quality Management Plan

3.7.1 Project and Program Recommendations

Information was collected and assembled, including results from previous tasks, data collected
from previous studies, GIS data, and stakeholder input, to identify potential projects in the
Sarasota Bay Watershed. The investigation began with a GIS desktop analysis to identify water
quality, sediment, natural systems, and water supply ‘hot spots’ throughout the watershed. These
hot spots were then refined to potential project sites. Finally, field investigations were conducted
to evaluate potential project options. This methodology is summarized in Figure 3-23. Benefits
and costs, including capital and operation and maintenance costs, were calculated at a conceptual
level for each recommended project. Non-quantitative benefits were also documented and
considered in ranking the projects based on priority. See Section 4 of Appendix G for project
benefits and Section 6 for conceptual-level project sheets and cost estimates.

While cooperative funding is provided by SWFWMD, the inclusion of proposed projects,
corrective actions, and BMPs in this plan does not confer any special status, approval, permitting
standing, or funding from SWFWMD. Requests for funding assistance will have to meet the
requirements of funding programs and be subject to SWFWMD’s Governing Board
appropriating funds.

Further, all projects are subject to County and SWFWMD regulatory review and permitting and
are designed to be consistent with the Sarasota County Comprehensive Plan and the Sarasota
County Code of Ordinances. Where applicable, all regulatory authorizations shall be obtained
before a project can begin. To address these concerns, regulatory coordination will occur at the
planning stages for each project discussed in this WQMP to ensure a streamlined permitting
review process and address consistency with the Sarasota County Comprehensive Plan and
Sarasota County Code of Ordinances before the project is designed.

Twenty-eight projects are recommended throughout the Sarasota Bay Watershed. If all
28 projects were implemented, the County would benefit by removing approximately
1,900 pounds of TN annually and could prevent up to 26,511 cubic yards of sediment from
entering the streams.
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Figure 3-23  Methodology Used to Develop Potential Project Recommendations

Table 3-4 lists the projects by project rank calculated based on water quality regulatory
impairments and benefit to cost ratio. Figure 3-24 shows the locations of each project in the
watershed.
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Table 3-4  Project Priority Ranks by Regulatory Requirement

N Sediment & Benefits / Priorit
Project ID Project Name Basin Impairment Reduction Erosion y
. Costs Rank
(Ib/year) Prevention (cy)
Impaired WBID (FDEP Consent Decree) No TMDL
NS5 Payne Park HB DO, Fecal 74 0 1.83 7
Coliform
WS12 | Lime Lake Park we | ™ DO, Fecal 0 0 1.67 8
Coliform
NS6 Hudson Bayou Oak Street Canal HB DO, Fecal 9 0 1.07 12
Coliform
WSO05 | Orange Avenue Park wg | 'N. DO, Fecal 18 0 1.06 13
Coliform
WQ5 Hudson Bayou North Branch HB DO, _Fecal 9 0 0.82 16
Coliform
L . DO, Fecal
WQ10 Ringling Blvd. Sidewalks HB Coliform 20 0 0.23 21
WS10 | Martin Luther King Park wes | '™ DO, Fecal 1 0 0.02 26
Coliform
No Impairment
NS4 North Water Tower Park WB - 775 0 5.10 1
WS04 Arlington Park and Aquatic Complex HB - 0 0 4.64 2
NS2 Bayfront Park Shore SBC - 0 2270 3.80 3
SMP6 Szrea:;ota High School at Hatton HB i 105 21574 288 4
SMP2 Whitaker Canal at Leonard Reid Ave WB - 157 1400 2.86 5
NS1 Arlington Park HB - 61 0 2.54 6
SMP3 Orange Avenue HB - 90 85 1.37 9
WSO07 Gillespie Park HB - 0 0 1.18 10
SMP7 ?ra;ﬁsota High School at Tamiami HB i 16 0 117 11
WQ2 Bayfront Parking Lot SBC - 217 0 1.04 14
SMP5 Bayfront Park and Marina South SBC - 31 0 1.03 15
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Table 3-4  Project Priority Ranks by Regulatory Requirement

N Sediment & Benefits / Priority
Project ID Project Name Basin Impairment Reduction Erosion C
. osts Rank
(Ib/year) Prevention (cy)

wQ7 10th St Outfall SBC - 192 0 0.63 17
WS02 Bay Haven Elementary School SBC - 4 0 0.63 18
NS3 Longboat Key Bayfront Park SBC - 17 0 0.57 19
SMP4 Bayfront Park and Marina North SBC - 14 0 0.39 20
WS11 Robert Taylor Community Complex WB - 1 0 0.20 22
WQ1 North Gillespie Park HB - 0 460 0.11 23
WS06 Ken Thompson Park Preserve SBC - 11 0 0.11 24
SMP8* 10th St Boat Basin Dock SBC - 0 630 0.05 25
WQ9 Hudson Bayou East Branch HB - 0 92 0.02 27
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Figure 3-24  Location of Recommended Projects in the Sarasota Bay Watershed
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In addition to the 28 projects identified above, 26 programs were also recommended as part of
this WQMP. The recommended programs are centered on sustainability and conservation in
Sarasota Bay and throughout Sarasota County (Table 3-5). Some have direct nutrient-reduction
impacts, while others have less quantifiable impacts but are important to improving
environmental quality throughout the County. See Appendix G — Section 5 for more information
on recommended programs.

Table 3-5 Program Recommendations

Section Program Name Existing County Program
5.1 |Stormwater Harvesting
5.2 |Rainwater Harvesting/Cisterns Yes
5.3 |Fertilizer Ordinance Yes
5.4 |Watercourse Setback Yes
5.5 |Septic Tank Pump-Out Regulation Yes
5.6 |Public Outreach and Education Yes
5.7 |Teacher Training/Campus Projects
5.8 |Aquatic Harvester
5.9 |Street Sweeping Yes
5.10 |National Pollutant Discharge Elimination System (NPDES) Yes
5.11 |Facilitating Agricultural Resource Management Systems
5.12 |Preservation Areas Yes
5.13 |Mangrove Monitoring Yes
5.14 |(Shoreline Softening
5.15 |[Septic Replacement Program Yes
5.16 |Septic to Cistern Yes
5.17 |Strategic Maintenance Manual Yes
5.18 |Stormwater Manual Yes
5.19 |Composting Pilot Study
5.20 |Low-Impact Development (LID) Yes
5.21 |Exotic Plants Management Program Yes
5.22 |Boat Ramp BMP Program
5.23 |lrrigation Utilities for New Development Yes
5.24 |Public Education on Water Conservation Practices Yes
5.25 |Potable Water Demand-Side Management Analysis
5.26 |Florida Water Star™ Yes
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4.0 SARASOTA BAY BASINS

4.1 SARASOTA BAY COASTAL

4.1.1 Characterization and Physical Setting

The portion of the Sarasota Bay Coastal (SBC) Basin within the County covers 3,543 acres and
consists of the barrier islands and coastal mainland that drain directly to the bay. Historically,
this basin was a system of many barrier islands and mangrove islands separated by two passes
connecting Sarasota Bay to the Gulf of Mexico; however, drastic changes have occurred in this
basin since that time (Eigure 4-1).
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Sarasota Bay Coastal Basin - == Sarasota Bay Coastal Basin
Circa 1847 | Circa 2012
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Figure 4-1  Sarasota Bay Coastal Bay Area Survey circa 1847 vs. Sarasota Bay Costal Aerial
circa 2012

In 1890, the U.S. Army Corps of Engineers began dredging what would eventually become the
ICW, which spurred development in the area. Shallow parts of the estuary were dredged and
deposited to enlarge existing islands or create new ones. In the early 1900s, Lido Key was
created from a collection of smaller islands. Shortly after, a bridge connecting the mainland to
the islands was constructed. By the mid-1900s most of the coastal mainland had been developed
and barrier islands had been enlarged and platted for development. In the late 1950s, the estuary
around Bird Key was dredged and filled to create a subdivision more than ten times the size of
the original island. Today the coast and barrier islands are highly urbanized with older
neighborhoods that provide only minimal, if any, stormwater retention or treatment (Table 4-1).
Therefore, untreated runoff contributes sediment and pollutants from the area to Sarasota Bay.

Table 4-1 Sarasota Bay Coastal Basin Current Land Use (SWFWMD 2008)

Sarasota Bay Coastal

Land Use Acres Percent
Medium- Density Residential 1,619 46%
Commercial 458 13%
High-Density Residential 436 12%
Golf Course 317 9%
Forest, Open Area, and Park 284 8%
Wetlands 218 6%
Transportation/ Utilities 148 4%
Low-Density Residential 63 2%
Agriculture 0 0%
Pasture 0 0%
Row Crops 0 0%
Light Industrial 0 0%

Total 3,543 100%
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4.1.2 Water Quantity

4.1.21  Water Budget

Freshwater inflows from individual basins within the Sarasota Bay Watershed were examined in
the same manner as the watershed as a whole to evaluate spatially-specific issues. Current
conditions were compared to historical conditions to help understand how watershed-based
activities have altered freshwater inflows to the bay from the basins over time. Current and future
conditions were also compared to help identify any potential problems that may arise in coming
years. Using a basin-specific approach also helps identify potential projects to address
anticipated future problems.

The water budget examined freshwater inputs to the bay from the SBC Basin. For this WQMP,
the SBC Basin is referred to as the SBC-South Basin, which includes the portion of the coastal
basin within Sarasota County. The SBC-North Basin includes lands outside the County, as
shown in Table 3-2 in Section 3.2.3.1.

Historical, current, and future freshwater inflows to Sarasota Bay from the SBC-South Basin
were estimated using the methods summarized above and detailed in Appendix B. Selected
results are presented below. The analyses of these data included examining and comparing the
spatial and temporal variation in freshwater inputs to Sarasota Bay for historical, current, future
inflows.

Rainfall patterns are shown and discussed in Section 3.2.3.1 above. Annual precipitation ranges
from 43.5 to 54.3 inches per year between 1989 and 2008, with less rainfall occurring closer to
the coast.

Total annual freshwater inflows to the bay from SBC-South Basin for historical, current, and
future conditions were compared. Current rainfall was used to develop inflow estimates for all
scenarios. Inflows for the current period were almost 49% higher than for the historical period, a
result of higher runoff and baseflow (Figure 4-2). Freshwater inflows from baseflow and direct
runoff all increase significantly under current conditions, based on SIMPLE model results. The
most likely explanation for the higher runoff and baseflow is that urbanization is accompanied by
a reduction in wetlands and natural vegetation with a subsequent lowering of evaporation and ET
rates and loss of on-site storage. Surface water that once was returned to the atmosphere now
flows directly to the bay or infiltrates the remaining soil, where some of the water becomes
baseflow. Increases in impervious surfaces associated with urbanization (e.g., parking lots, roofs)
also allow more surface water to reach the bay as runoff.

Inflows for the future scenario were virtually unchanged from the current period (5% higher). As
with the watershed as a whole, existing urban conditions preclude significant future land use.
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Seasonal patterns of freshwater inflows for historical, current, and future conditions were also
compared. The seasonal patterns remain very similar (Figure 4-3). This demonstrates that, land
use changes may alter the volume but not the timing of freshwater inflows to the bay.

Figure 4-2 Mean Annual Total Freshwater Inflow to Sarasota Bay from the Sarasota Bay
Coastal South Basin for Historical, Current, and Future Conditions

Figure 4-3 Seasonal Variability in Total Freshwater Inflows to Sarasota Bay from the
Sarasota Bay Coastal South Basin for Historical, Current, and Future Conditions
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Although the magnitudes of inflows from individual sources in SBC-South have changed, their
relative contributions have not. Atmospheric deposition includes only rainfall to the bay, so it is
not included in basin inflows. Runoff and baseflow are the most significant sources, with
irrigation and septic tanks contributing small loads, with no point sources present. This condition
is constant for all scenarios. Figure 4-4 compares inflow source relative contributions for the
three scenarios.

Sarasota Bay Coastal Sarasota Bay Coastal Sarasota Bay Coastal
South - Historical South - Current South - Future
mBaseflow mDirect Runoff mBaseflow mDirect Runoff mBaseflow mDirect Runoff
mlrrigation B Septic Tank mlrrigation B Septic Tank mlirrigation B Septic Tank

0.3%

0.1%
46.1% 0.1%

0.3%
1.5% 0 A7 1% 1.5% 49.5%

48.7%

Figure 4-4  Relative Contributions of Sources of Freshwater Inflows to Sarasota Bay from the
Sarasota Bay Coastal South Basin for Historical, Current, and Future Conditions.

The spatial and temporal patterns of freshwater inflows in the SBC-South Basin are very similar
to those of the watershed as a whole. Total freshwater inflows from SBC-South Basin have
increased from historical to current levels, but very little change exists between current and
future inflows. This is a reflection of the current urban nature of the basin, which was among the
earliest areas in the watershed to develop. Seasonal patterns have not changed significantly
between the scenarios, indicating that changes in land use do not alter the seasonal pattern of
inflows to the bay. Additionally, while the magnitudes of inflows from individual sources have
changed between scenarios, their relative contributions have not. Because future freshwater
inflows are anticipated to very much resemble current inflows, no adverse effects due to changes
to inflows in the future are expected.

4.1.3 Water Quality

The SBC Basin comprises land along the east coast of Sarasota Bay that is not within a tributary
basin. The area is generally defined as the extent of land with surface water runoff entering the
bay directly, not through a stream network. However, named tributaries (Whitaker Bayou,
Hudson Bayou, Bowlees Creek, and Cedar Hammock Creek) all pass through the SBC as the
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streams approach the coast. Figure 3-4 illustrates that the most downstream portions of the
tributary basins are contained within the SBC Basin.

Approximately half of the Sarasota Bay Watershed is located north of the County boundary with
Manatee County. For this WQMP, the SBC Basin has been subdivided into two portions: SBC-
South, which includes the basin area in Sarasota County, and SBC-North, which includes lands
outside the County. To assess Sarasota Bay as a whole, the entire watershed was evaluated for
hydrologic and pollutant loadings; however, all management options address only areas within
Sarasota County.

4.1.3.1  Tributary Water Quality Status and Trends

No water quality sampling sites are within the SBC-South Basin; thus, conditions of runoff and
baseflow originating in the SBC Basins cannot be quantified using existing data.

However, the basin contains some of the most densely developed land in the watershed, so
runoff likely has characteristics of other urban areas with higher TN, TP, and TSS concentrations
than less intensively developed land. Also, the high percentage of impervious surface (e.g.,
paving, roofs) will create higher rates of runoff than areas with porous soils and lawns.

4.1.3.2  Hydrologic and Pollutant Loading

Hydrologic and pollutant loads for current and future conditions were estimated for the SBC-
South Basin as part of the SIMPLE modeling discussed above. Figure 4-5 compares TN loads for
the two scenarios by source. Because atmospheric deposition includes only loadings falling onto
the open water estuary, that source is not included in the basin loading.
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Figure 4-5  Comparison of Current and Future TN Loadings from Sarasota Bay Coastal South
Basin

The SBC Basin has one of the highest TN, TP, and TSS loading rates of any basin in the
watershed (Figure 4-6). The SBC-North Basin also has among the lowest unit area loads (UAL)
of any basin, mainly a result of the lower extent of urbanization in the north. The UAL is the
watershed load (direct runoff + baseflow) divided by the basin area. This normalization allows
loading rates from basins of different sizes to be compared. The SBC-South Basin has a higher
UAL than SBC-North, reflecting its higher level of urbanization. UALSs for basins are compared
in Appendix C, Section 4.4.1.3.C, Figure 4-21.

PercentTN, TSS, & TP Load by Basin

i Canal Road Drain

= PalmasSolaDrain -
Bayshore

= Hudson Bayou

m Cedar Hammock Creek

m Sarasota Bay Coastal-
North

m Sarasota Bay Coastal-
South

mBowlees Creek

_~~ mWhitaker Bayou
TN TSS TP

Figure 4-6  Basin Load Comparison

Baseflow and direct runoff are the dominant sources of loadings from the basin. Less than 1%
difference exists in current and future loadings in SBC-South, as the basin is already highly
urbanized with little opportunity for additional urbanization in the future.

4.1.3.3  Comparison of Ambient Water Quality to Regulatory Criteria and Management
Levels of Service (LOS)

Setting resource protection LOS is one of the most important elements of an effective watershed
management plan. An overall approach for protecting Sarasota Bay’s resources has recently been
established through the work of SBEP, SWFWMD, Sarasota County, other local governments,
FDEP, and other interested parties.

<> FDEP Freshwater Numeric Nutrient Criteria (NNC)—No water quality sampling
sites are in this basin; thus, this LOS is not applicable here.
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FDEP Current and Proposed DO Standards—Because no water quality sampling
locations are within the SBC-South Basin, this LOS is not applicable.

Some areas of the SBC-South Basin are included in impaired water bodies under
the State’s IWR (Chapter 62-303, FAC). The FDEP TMDL program is discussed
in Section 3.3. Portions of the SBC-South Basin are contained in WBIDs for
Hudson Bayou (WBID 1953) and (Whitaker Bayou (WBID 1936) and in the
SBC-North Basin for West Cedar Hammock Creek (WBID 1885). These
waterbodies are all deemed impaired for DO, nutrients, or both and are discussed
by basin below.

Basin Loadings—Annual TN, TP, and TSS loadings from the SBC-South Basin
for 1989 through 2008 were developed as part of the SIMPLE modeling.
Figure 4-7 compares the TN loadings to LOS management targets and thresholds
that have been developed for this WQMP. The SBC-South Basin loading target
(8.4 tons/year) is the average of annual loads for 2001 through 2005. This is
consistent with reference period approach used to develop chlorophyll targets. A
higher threshold (10.5 tons/year) was also determined to allow for variability
within the system. Loads were higher than the threshold during 1 year (1995) and
were higher than the target during 5 years. To not meet the LOS, the annual load
must be higher than the threshold for 2 years of a 3-consecutive-year period; thus,
the LOS was met during this period.

Sarasota Bay Coastal South Basin Comparison of TN

Load to Target & Threshold
12

Threshold =10.5 Tons/Year

10

Target =8.4 Tons/Year

e}

TN Load (Tons/Year)
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Figure 4-7 Comparison of Annual TN Loads to Target and Threshold —Sarasota Bay Coastal
South Basin
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Two water quality projects (Figure 4-8) identified in this basin could reduce TN by
approximately 400 pounds per year. Project WQ2-Bayfront Parking Lot is located in the parking
lot along Bayfront Drive near Ringling Boulevard. There have been reports of trash and debris
entering the bay from this site. This site is also located downstream of areas with high TN, TP,
and TSS. Installing the recommended LID components and baffle boxes will reduce pollutants
entering the bay; specifically, TN could be reduced by over 200 pounds per year. Project WQ7-
10™ Street Outfall is adjacent to Sarasota Bay and Tamiami Trail at the west end of 10" Street.
This area draining to this site has high TN, TP, TSS, and BOD. A large culvert discharges
untreated runoff directly to the bay, and the basin typically acts as a settling basin for sediments
and has many floatables after storm events. Installing the recommended LID components and
sediment box upstream has the potential to reduce TN by almost 200 pounds/year, and proper
maintenance of the sediment box will reduce the amount of floatables and settling occurring in
the basin.

WQ7 - 10th Street Outfallll ...
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Figure 4-8  Sarasota Bay Coastal Basin Water Quality Projects

4.1.4 Natural Systems

The SBC Basin is highly urbanized and less than 8% of the basin is composed of undeveloped
uplands, much of which is public parks. As a result, very little natural habitat exists for wildlife
in this basin. Additionally, approximately 6% of the basin is comprised of wetlands, most of
which is mangroves. While upland natural systems are very rare in SBC Basin, mangroves and
seagrass provide invaluable ecosystems services to the coastal areas. These estuarine systems are
summarized in Section 3.4.1 and freshwater natural systems for the watershed are summarized in
Section 3.4.2.
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Two natural system improvement projects were identified within SBC Basin: Longboat Key
Bayfront Park and Bayfront Park and Marina North. These projects propose creating a living
shoreline, wetland buffer enhancement, and wetland creation to provide water quality
improvement, wildlife habitat, and shoreline protection as well as provide educational features
due to the high public use of these parks. The natural system improvement projects are presented
in detail in Appendix D, and conceptual plans and cost estimates are provided in Appendix G.

.-_;. . e o A -, I : 7.3#-;:.7 B : _,_ 7 V
Bayfront Park Shoreline: Left: Red Mangroves Dominate Shoreline near County
Restroom, Right: Rock Armor along East Shoreline

4.15 Flood Protection

The SBC Basin is subject to rainfall-induced and tidal flooding. The County is developing a
detailed flood model for the coastal regions. The County and SWFWMD have partnered on the
Coastal Fringe Watershed Management Plan to develop 100-year floodplains and identify areas
not meeting the FPLOS and recommended projects to alleviate flooding.

416 Sediment Management

Much of the SBC Basin, which includes the barrier islands and coastal mainland, was developed
before stormwater regulations were implemented, making these developed areas likely
contributors of sediment directly to the bay.

Several areas in this basin were evaluated for potential sediment management projects because
they exhibited elevated TSS levels and/or visual erosion or debris or sediment build-up. Three
sediment management projects are recommended in the SBC Basin (see Section 4.1.7.1 and
Figure 4-9 and Figure 4-10). In addition to implementing the recommended projects, general
sediment management measures throughout the basin are recommended to minimize the amount
of sediment, debris, and pollutants reaching the bay. Source control activities such as LID
development projects, street sweeping, and construction-area silt fencing should be implemented.
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Additionally, maintenance activities including cleaning out baffle boxes, removing vegetation
debris resulting from maintenance activities from swales and roadside ditches, replacing or

repairing damaged infrastructure, and maintaining control structures and weirs should be done
regularly.
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4.1.7 Sarasota Bay Coastal South Basin Summary and Recommendations

The SBC-South Basin consists
mainly  of  medium-density
residential and commercial land
uses and is the most densely
developed basin in the watershed.
The land consists of barrier
islands and coastal mainland that
drain directly to the bay.

Because much of the basin was
developed before stormwater
management regulations, much of
the runoff from the basin is
untreated. Urban runoff reaching
the bay can impact seagrass acreage, saltwater wetlands, fishing resources, and scallop
population. Additionally, occasional closures of shellfish harvesting waters and no swim
advisories for Bird Key Park occur (Sarasota County Comprehensive Plan Appendix B, page B-
20).

The SBC-South Basin contains downstream reaches of Hudson Bayou which has been deemed
impaired for TN and Whitaker Bayou which has been deemed impaired for TN and DO by FDEP
through the TMDL program. Despite this, the basin meets management LOS for TN and TP
concentrations and targets and helps support desirable levels of seagrass in the bay.

The SBC Basin has among the highest total TN, TP, and TSS loading rates of any basin in the
watershed. Baseflow and direct runoff are the dominant sources of loadings from the basin.
However, the basin is already highly urbanized with limited opportunity for additional
development in the future, which reduces the chances of increased pollutant loading levels due to
increased urbanization. The high level of urbanization also limits space available to implement
traditional surface water quality treatment facilities. Sarasota County should look for
opportunities to work with Manatee County through SBEP or other facilitators if water quality
problems arise.

41.7.1  Project Recommendations

If implemented, nine projects recommended in the SBC Basin could reduce TN by
approximately 490 pounds per year and prevent or remove approximately 2,900 cubic yards of
sediment and 7 acre-feet of direct runoff from reaching the bay, in addition to providing habitat
improvements worth 0.2 UMAM credits. Living shorelines and vegetated buffers will also help
reduce runoff, thereby reducing the amount of pollutants reaching the waterbodies. The County
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should work with property owners to properly maintain mangroves and implement a 50-foot
watercourse setback. Sarasota County should also look for opportunities to work with Manatee
County through the SBEP or other facilitator if water quality problems arise.
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4.2 WHITAKER BAYOU

4.2.1 Characterization and Physical Setting

The Whitaker Bayou Basin covers approximately 4,667 acres. Its surface water system has
undergone significant alterations over the past century. Historical data indicate that Whitaker
Bayou only extended about a quarter of a mile inland. Moderately drained soils associated with
scrubby flatwoods were at the historical extent of the bayou (Figure 4-11). A second waterway in
the basin extended northeast from the flatwoods toward a poorly drained hammaock soil, typically
found adjacent to ponded areas or sloughs. Infiltration is affected by the seasonal fluctuation of
the water table; therefore, these systems could have been joined during the wet season.

By the mid-1900s Whitaker Bayou extended beyond its historical extent, possibly to include the
second waterway. Today the bayou continues inland, branching off into several smaller
waterways such as canals and ditches that extend several miles throughout the watershed. The
drainage basin originates just north of the Manatee-Sarasota County boundary, and runoff flows
from the upper reaches generally southward across the watershed terrain through ditches, storm
drains, and canals and eventually into Whitaker Bayou.

4-14 SARASOTA BAY BASINS
Whitaker Bayou Basin



Sarasota Bay Water Quality Management Plan

Whitaker Bayou Basin
Circa 1847
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Figure 4-11  Whitaker Bayou Basin Survey Circa 1847 vs 2012

The Whitaker Bayou Basin has been significantly altered by development. Natural banks have
been hardened with sea walls and additional canals dredged to accommodate waterfront living
and boating (Figure 4-12). The bayou drains the highly urbanized basin (Table 4-2), consisting
primarily of older development that provides only minimal stormwater retention or detention,
including part of the City of Sarasota. The untreated runoff contributes sediment and pollutants
to Whitaker Bayou.

Whitaker Bayou circa 1910 (Credit: Sarasota Historical Society) vs Whitaker |
Bayou circa 2004 (Credit: R T Clapp, Sarasota County Water Atlas)

Figure 4-12

Whitaker Bayou also receives effluent from the City of Sarasota’s advanced wastewater
treatment facility, but the discharge from the treatment facility has been demonstrated to have
minimal negative impact on the receiving waterbody and has met antidegradation standards as
defined in the Florida Administrative Code. In August 2011, the City started construction on a
deep well injection system to remove this discharge from entering the bayou. Nonetheless,
problems such as sedimentation, erosion, oxygen depletion, habitat alteration, and hardened
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shorelines have occurred in the Whitaker Bayou Basin (Sarasota County Comprehensive Plan
Appendix B, page B-20).

Table 4-2 Whitaker Bayou Basin Current Land Use (SWFWMD 2008)
Land Use Whitaker Bayou
Acres Percent

Medium- Density Residential 1,227 26%
Light Industrial 673 14%
High-Density Residential 651 14%
Forest, Open Area, and Park 423 9%
Commercial 409 9%
Low-Density Residential 349 7%
Transportation/ Utilities 338 7%
Wetlands 184 4%

Pasture 181 4%

Golf Course 127 3%

Water 103 2%
Agriculture 1 <1%

Row Crops 0 0%

Total 4,666 100%

For more information on the watershed attributes, such as land use, topography, and geology, see
Section 3 of Appendix A. Information on the public lands, recreational facilities, and threatened
and endangered species within the watershed can be found in Sections 5 through 7 of
Appendix A.

4.2.2 Water Quantity

4221  Water Budget

Freshwater inflows from individual basins within the Sarasota Bay Watershed were examined in
the same manner as the watershed as a whole to evaluate spatially-specific issues. Current
conditions were compared to historical conditions to help understand how watershed-based
activities have altered freshwater inflows to the bay from the basins over time. Current and future
conditions were also compared to help identify any potential problems that may arise in coming
years. Using a basin-specific approach also helps identify potential projects to address
anticipated future problems.

Historical, current, and future freshwater inflows from the Whitaker Bayou Basin to Sarasota
Bay were estimated using the methods summarized above and detailed in Appendix B. Selected
results are presented below. The analyses of these data included examining and comparing the
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spatial and temporal variation in freshwater inputs to Sarasota Bay originating from the Whitaker
Bayou Basin. Spatial, annual, and seasonal variations in rainfall are described, followed by
comparisons of historical and current inputs, and current and future flows.

Rainfall patterns are shown and discussed in Section 3.2.3.1. Annual precipitation ranges from
43.5 to 54.3 inches per year between 1989 and 2008, with less rainfall occurring closer to the
coast.

Total annual freshwater inflows to the bay from Whitaker Bayou Basin for historical, current,
and future conditions were compared. Current rainfall was used to develop inflow estimates for
all scenarios. Inflows for the current period were more than double those for the historical
period, a result of higher runoff and baseflow based on SIMPLE model results, and discharges
from the City of Sarasota’s wastewater treatment plant (Figure 4-13). The most likely
explanation for higher baseflow and runoff is that urbanization is accompanied by a reduction in
wetlands and natural vegetation with a subsequent lowering of evaporation and ET rates and
reduction in on-site storage. Surface water that once was returned to the atmosphere now either
flows directly to the bay or infiltrates the remaining soil, where some of the water becomes
baseflow. Also, increases in impervious surfaces associated with development (e.g., parking lots,
roofs) allow more surface water to reach the bay as runoff.

Inflows for the future scenario were approximately 30% lower than for the current period.
Anticipated reductions in discharges from the City of Sarasota wastewater treatment plant more
than offset small increases in baseflow and runoff.

Seasonal patterns of freshwater inflows for historical, current, and future conditions were also
compared. The seasonal patterns remain very similar (Figure 4-14). This demonstrates that,
especially for the historical and current conditions, land use changes may alter the volume but
not the relative monthly pattern of freshwater inflows to the bay.

Although the magnitudes of inflows from individual sources in Whitaker Bayou have changed,
their relative contributions have not. Atmospheric deposition includes only rainfall to the bay, so
it is not included in basin inflows. Runoff and baseflow are the most significant sources, with
irrigation and septic tanks contributing small loads. Point-source loads were the third largest
inflow source during the current period, but were not present during the historical or future
period. Figure 4-15 compares inflow source relative contributions for the three scenarios.
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Figure 4-13  Mean Annual Total Freshwater Inflow to Sarasota Bay from the Whitaker Bayou
Basin for Historical, Current, and Future Conditions

Figure 4-14  Seasonal Variability in Total Freshwater Inflows to Sarasota Bay from Whitaker
Bayou for Historical, Current and Future Conditions
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Figure 4-15  Relative Contributions of Sources of Freshwater Inflows to Sarasota Bay from
Whitaker Bayou Basin for Historical, Current, and Future Conditions

The spatial and temporal patterns of freshwater inflows in the Whitaker Bayou Basin are less
similar to those of the watershed as a whole because of the large effect of the wastewater
discharges under current conditions. Total freshwater inflows from Whitaker Bayou Basin have
increased from historical to current levels, but, unlike other basins, a significant reduction occurs
in freshwater inflows from Whitaker Bayou for future conditions because of the anticipated
cessation of wastewater effluent discharges. Seasonal patterns have not changed significantly
between the scenarios, indicating that changes in land use do not alter the seasonal pattern of
inflows to the bay. Additionally, while the magnitudes of inflows from individual sources have
changed between scenarios, their relative contributions have not, with the exception of the
current conditions point source.

The results of the analysis suggest that although inflows have increased since the historical
period and future freshwater inflows will likely be less than current inflows. No adverse effects
due to changes to inflows in the future are expected.

Two water supply projects were recommended to reduce direct runoff to the bayou. WS2-Bay
Haven Elementary School and WS06-Ken Thompson Park Preserve recommend installing rain
barrels on public buildings and using captured stormwater for irrigation. They also recommend
installing LID retrofits such as permeable parking pavers. If implemented, these projects can
beneficially use 7 acre-feet of harvested water per year.

4.2.3 Water Quality

4.2.3.1  Tributary Water Quality Status and Trends
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Whitaker Bayou has three sampling sites within the basin. A review of ambient water quality
data revealed no trends in chlorophyll, TN, TP, TSS, or DO for the sampling period of 2006
through 2010. A slight increasing trend (not statistically significant) in water color was observed
at the one marine sampling site.

4.2.3.2  Hydrologic and Pollutant Loading

Hydrologic and pollutant loads for current and future conditions were estimated for the Whitaker
Bayou Basin as part of the SIMPLE modeling discussed in Section 3.2.2 and Appendix C, Water
Quality. Figure 4-16 compares TN loads for the two scenarios by source. Because atmospheric
deposition includes only loadings falling onto the open water estuary, that source is not included
in the basin loading.

Current and Future TN Loads
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Figure 4-16  Comparison of Current and Future TN Loadings from Whitaker Bayou Basin

The basin has the highest total basin loading of any basin in the watershed for current conditions.
Whitaker Bayou has the only significant point-source load in the watershed, but surface water
discharges from the wastewater plant are projected to cease in the future. This will result in a
reduction in future TN loadings of almost 40% from current conditions.

The Whitaker Bayou Basin has moderate UALs. The UAL is the watershed load (direct runoff +
baseflow) divided by the basin area. This normalization allows loading rates from basins of
different sizes to be compared. No significant difference exists in current and future baseflow
and direct runoff loadings, as the basin is already highly urbanized with little opportunity for
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additional urbanization in the future. TN UALs for basins are compared in Appendix C,
Section 4.4.3.1C, Figure 4-21.

4233 Comparison of Ambient Water Quality to Regulatory Criteria and Management
Levels of Service (LOS)

Ambient water quality was compared to several regulatory limits and management criteria to

assess the ecological health of Whitaker Bayou (Table 4-3). Results of the assessments include

the following:
X FDEP Freshwater NNC—Until recently Florida had only narrative water quality
standards for nutrient concentrations. FDEP has adopted NNC for freshwater
streams for TN and TP to provide quantifiable regulatory limits. The standards
vary by bioregion, which allows the standards to reflect local conditions. Sarasota
Bay is in the Peninsula bioregion, with thresholds of 1.65 mg/L for TN and
0.49 mg/L for TP. These criteria are applicable only to freshwater streams. TN
and TP levels in freshwater reaches of the Whitaker Bayou Basin met the criteria
in all years (2007-2010), as shown in Figure 4-17.

Table 4-3 Summary of Water Quality LOS Targets for Whitaker Bayou

Whitaker Bayou

Variable Targets Whitaker Bayou Status
Chlorophyll a (ug/L) Marine: 11 2008-exceedance
Current state DO Standards Freshwater; DO > 5 o
(mg/L) Marine: DO>4 Exceeds DO criteria
Marine:

Daily DO>41.7%
7 day > 51%

FDEP Proposed DO Standards
30 day > 56.5%

Exceeds DO criteria

Freshwater:
DO >=34%
TN Concentration (mg/L) 0.82 Meets criterion
TN Load (tons/year) 26.4 Meets criterion
TP Concentration (mg/L) 0.27 Meets criterion
TP Load (tons/year) 2.57 Meets criterion
Marine portion impaired for low
Impaired Water Body Varies by Parameter DO
Marine portion impaired for TN
4-21 SARASOTA BAY BASINS

Whitaker Bayou Basin




Sarasota Bay Water Quality Management Plan
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Figure 4-17  Comparison of the Freshwater TN Threshold and Target to TN Concentrations in

Whitaker Bayou

In Florida DO has traditionally been held to a standard based on concentration.
The current State DO standard for freshwater requires that DO remain above
5.0 mg/L at all times, and the current minimum concentration for marine waters is
4.0 mg/L. Recognizing that the standard does not allow for variability in natural
conditions based on water temperature or salinity, FDEP has proposed DO criteria
based on percent saturation, which is the expected amount of DO in aquatic
environments given ambient conditions.

For predominantly marine waters (Class Il and 111, which includes Sarasota Bay),
those standards are:

. The daily average percent DO saturation shall not be below 41.7%.
and
. The 7- and 30-day average percent DO saturations shall not be below 51.0

and 56.5%, respectively.
The proposed State DO standards for Class 111 freshwater is:

. The daily average percent DO saturation shall not be below 67% in the
Panhandle West bioregion or 34% in the Big Bend, Northeast, and
Peninsula bioregions. (The entire Sarasota Bay system is within the
Peninsula bioregion.)
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Whitaker Bayou has three sampling sites in both the freshwater and marine
portions of the stream. Both freshwater and marine sites met their respective
current and proposed DO standards in all years with data (2003-2011).

Impaired Water Bodies—FDEP administers the EPA’s TMDL program in
Florida. The TMDL program is intended to identify water bodies that are
receiving a higher pollutant load than can be assimilated while maintaining the
water body’s designated use. If a water body does not meet State water quality
standards according to the State’s IWR protocol, that water body is deemed
“impaired.” A TMDL may result that identifies excessive pollutant loadings and
sources and specifies required reductions in pollutant loads to enable the water
body to meet its designated use.

The marine portion of Whitaker Bayou is identified by its WBID 1936 (Figure 4-
18). The WBID was deemed impaired for DO, attributed to elevated BOD, TN,
and TP concentrations, and is included on the FDEP 1998 303(D) List of
Impaired Water Bodies. The marine portion of Whitaker Bayou was also
identified as impaired for nutrients (TN) because of elevated chlorophyll a
concentrations. The chlorophyll a threshold for marine waters is 11 pg/L.
Chlorophyll a in samples from Whitaker Bayou exceeded that value by a factor of
three in 2008, leading to the impairment determination. The WBID was also
deemed impaired for fecal coliform based on exceedances of the fecal coliform
standard of 400 counts/100 milliliters. These impairments, dating from over
10 years ago, are based on the application of the FDEP IWR criteria (Chapter 62-
303, FAC). The bases for impairment under the IWR are different from the NNC
and DO criteria discussed above.

Although Whitaker Bayou is currently classified as impaired, its status may
change in the future. Water quality conditions are likely to improve after the
current discharges from the City of Sarasota’s wastewater treatment plant are
stopped. The termination of point-source loading is expected to reduce the
potential for high chlorophyll and fecal coliform bacteria in the WBID.
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Figure 4-18  Impaired WBIDs within the Sarasofa Bay Watershed — Whitaker Bayou (WBID
1936) and Hudson Bayou (WBID 1953)

X Basin Loadings—Annual TN, TP, and TSS loadings from the Whitaker Bayou
Basin for 1989 through 2008 were developed as part of the SIMPLE modeling.
Figure 4-19 compares the TN loadings to targets and thresholds that have been
developed for this WQMP. The Whitaker Bayou Basin loading target
(26.4 tons/year) is the average of annual loads for 2001 through 2005. This is
consistent with the reference period approach used to develop chlorophyll targets
(Janicki Environmental, 2010). A higher threshold (32.7 tons/year) was also
determined to allow for variability within the system. Loads were below the
threshold during all years and were higher than the target during 4 years. To not
meet the criteria, the annual load must be higher than the threshold for 2 years of
a 3-consecutive-year period; thus, the criteria was met during this period.
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Figure 4-19  Comparison of Annual TN Loads to Target and Threshold — Whitaker Basin

Although no water quality projects were recommended in the Whitaker Bayou Basin due to
limited public sites available, six projects were identified in the watershed that address habitat
improvements, direct runoff reduction, and sediment and erosion control. If implemented, these
projects could reduce TN to the bayou and bay by approximately 950 pounds per year and could
prevent 1,400 cubic yards of sediment from reaching the waterbodies. In addition to the
recommended projects, the County should look to improve existing public properties with LID
retrofits such as permeable parking pavers, bioswales, and rain barrels. The County should also
work with homeowners and maintenance staff to install bioswales and curb cuts in older
neighborhoods where stormwater systems do not provide treatment.
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4.2.4 Natural Systems

The Whitaker Bayou Basin is also a highly
urbanized with only approximately 9% of the
basin being comprised of undeveloped uplands. A
majority of these undeveloped uplands is
improved pasture found in the Manatee County
portion of the basin and a large tract south of
Rolling Green Golf Course. Additionally,
approximately 4% of the basin is comprised of
wetlands that vary in size and quality. As a result,
very little of the historical natural systems exist in *® R RS i
Whitaker Bayou Basin. However, one natural  Mixed Wetland Hardwood Community
system improvement projects was identified and in North Water Tower Park
developed within Whitaker Bayou Basin: North

Water Tower Park. This project proposes stream enhancement, wetland creation, and stormwater
treatment to enhance downstream water quality and create much-needed wildlife habitat as well
as providing educational features due to the high public use of this park. This natural system
improvement project is presented in detail in Appendix D, and conceptual plans and cost
estimates are provided in Appendix G.

4.2.5 Flood Protection

The Whitaker Bayou Basin Master Plan identifies
numerous flood-prone areas. One-hundred-and-
fifty-four habitable structures are estimated to be
susceptible to flooding from the 100-year, 24-
hour storm, and 275 roadway locations are
estimated to have an FPLOS deficiency. Seven
alternative improvements were evaluated in the
Whitaker Bayou Flood Attenuation Alternatives
Analysis Report (Boyle Engineering, 2004).
Flooding conditions under the seven alternatives
reveal that less than a third of the parcels are ® -~~~ o =
eliminated from structural flooding during at 100- Upland Community in North Water
year, 24-hour storm. Hence, structural flooding Tower Park

will continue to be a major concern in the

Whitaker Bayou Basin. Table 5-1 in Appendix E — Flood Protection lists CIP projects that
address deficient FPLOS in the Whitaker Bayou Basin.

Sy
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4.2.6 Sediment Management

The Whitaker Bayou Basin—which includes most of the City of Sarasota—is highly urbanized,
and most of the development—including over 400 acres of commercial, industrial, utilities, and
transportation property—occurred before stormwater regulations were implemented. As such,
sediment management BMPs and bank stabilization measures were not incorporated, making
these developed areas likely contributors of sediment to Whitaker Bayou and Sarasota Bay.

Previous studies have verified substantial levels of contaminants, including toxic metals,
pesticides, petroleum, and other organic compounds in Whitaker Bayou. Additionally, numerous
areas in the basin and bayou have elevated TSS levels, as estimated by SIMPLE, areas of bare
earth, streams with high velocity, and/or visual erosion or sediment build up. Therefore, many
areas were evaluated for potential sediment management projects.

Only one sediment management project is recommended in the Whitaker Bayou Basin
(Figure 4-20); however, general sediment management measures throughout the basin should be
implemented to minimize the amount of sediment, debris, and pollutants reaching bay. Source
control activities such as LID redevelopment projects, street sweeping, and construction-area silt
fencing should be implemented. Maintenance activities including cleaning out baffle boxes,
removing vegetation debris resulting from maintenance activities from swales and roadside
ditches, replacing or repairing damaged infrastructure, and maintaining control structures and
weirs should also be done regularly.

Figure 4-20  SMP2-Erosion along the Waterway on the South Side of Myrtle Street, West of
Leonard Reid Avenue
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4.2.7 Whitaker Bayou Summary and Recommendations

Whitaker Bayou is a highly
urbanized basin that has changed
in land use and hydrology since
the mid-1900s. These changes
have impacted flood control,
water quality, and natural habitat.

With the extension of the bayou
farther east, stormwater drains
more quickly through the land.
The lack of storage can cause
widespread flooding throughout
the basin. The Whitaker Bayou
Basin Master Plan identified
154 habitable structures to be
susceptible to flooding from the 100-year, 24-hour storm, and 275 roadway locations to have an
FPLOS deficiency. Seven alternative improvements were evaluated in the Whitaker Bayou Flood
Attenuation Alternatives Analysis Report (Boyle Engineering, 2004). Flooding conditions under
the seven alternatives reveal that less than a third of the parcels are eliminated from structural
flooding during at 100-year, 24-hour storm. Hence, structural flooding will continue to be a
major concern in the Whitaker Bayou Basin.

The spatial and temporal patterns of freshwater inflows in the Whitaker Bayou Basin are less
similar to those of the watershed as a whole because of the large effect of the wastewater
discharges under current conditions. Total freshwater inflows from Whitaker Bayou Basin have
increased from historical to current levels, but unlike other basins a significant reduction in
freshwater inflows occurs from Whitaker Bayou for future conditions because of the anticipated
cessation of wastewater effluent discharges. Seasonal patterns have not changed significantly
between the scenarios, indicating that changes in land use do not alter the wet-dry season pattern
of inflows to the bay. Additionally, while the magnitudes of inflows from individual sources
have changed between scenarios, their relative contributions have not with the exception of the
current conditions point source.

The results of the water budget analysis suggest that no adverse effects due to changes to inflows
in the future are expected. Four water supply projects have been identified in Whitaker Bayou to
capture and beneficially use stormwater upstream to help reduce inflows from direct runoff.

As noted above, the Whitaker Bayou Basin has been determined by FDEP to have impaired
water quality through their TMDL program. Impairments include low DO caused by high BOD,
TN, and TP; the high TN is evidenced by high levels of chlorophyll a. However, insufficient data
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are available to determine if these water quality impairments are having an undesirable effect on
aquatic communities. Additionally, Whitaker Bayou has met the State’s NNC for TN and TP as
well as existing and proposed DO criteria.

The basin is highly urbanized, so little opportunity exists for increases in land use-based
pollutant loadings. Water quality conditions are likely to improve in the future when point-source
discharges are eliminated as projected.

4.2.7.1  Project Recommendations

Six projects recommended in the Whitaker Bayou Basin incorporate sediment management,
water quality, natural systems, and water supply components. Living shorelines and vegetated
buffers will also help reduce runoff, thereby reducing the amount of pollutants reaching the
waterbodies and improving natural systems. The County should work with property owners to
properly maintain mangroves and implement a 50-foot watercourse setback.
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43 HUDSON BAYOU

4.3.1 Characterization and Physical Setting

The Hudson Bayou Basin covers 2,392 acres and is entirely within the bounds of the City of
Sarasota. Its surface water system has undergone significant alteration over the past century
(Figure 4-21). Historical data do not confirm the location of a tidal creek that is a tributary to
Hudson Bayou but do indicate the presence of a few inland waterways. By the mid-1900s,
Hudson Bayou extended about 1 mile inland from the bay and branched out into several smaller
waterways that continued several miles inland throughout much of the very developed basin.

4 e
Hudson BayouiBasinz =t~
Circa2012 <

Hudson Ba;' ‘Bag‘ir T
Circa 1847 | 83| : P

For mformational putpeses only. Data Sources: 1847 Government Land Ofces; ESRI World Imagery

Figure 4-21  Hudson Bayou Basin Survey Circa 1847 vs 2012
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Today, the Hudson Bayou Basin is highly urbanized (Table 4-4) with older neighborhoods that
provide only minimal stormwater retention or detention. The untreated runoff contributes
sediment and pollutants to Hudson Bayou. Hudson Bayou has areas of historical polluted
sediments. Studies (Dixon et al., 1990; PBS&J, 2003) reveal artificially elevated lead
concentrations in sediment throughout the bayou and tributary creek, including the tidal portion.
Testing of sediments in Hudson Bayou determined that the pollution is more concentrated in the
deeper sediments than in the top sediment layers, indicating that historical activities in the
watershed impacted the quality of sediments in the waterway, but conditions may have
improved. Nonetheless, problems such as sedimentation, erosion, habitat alteration, and
hardened shorelines have occurred in the Hudson Bayou Basin. Additionally, the entire length of
the bayou is in the floodplain and is therefore at risk for flooding (Sarasota County
Comprehensive Plan Appendix B, page B-20).

Table 4-4 Hudson Bayou Basin Current Land Use (SWFWMD 2008)
Hudson Bayou
Land Use Acres . Percent
Medium- Density Residential 988 41%
Commercial 768 32%
High-Density Residential 215 9%
Light Industrial 169 7%
Forest, Open Area, and Park 121 5%
Transportation/ Utilities 109 5%
Water 26 1%
Wetlands 10 0%
Agriculture 0 0%
Low-Density Residential 0 0%
Golf Course 0 0%
Pasture 0 0%
Row Crops 0 0%
Total 2406 100%

For more information on the basin attributes, such as land use, topography, and geology, see
Section 3 of Appendix A — Characterization. Information on the public lands, recreational
facilities, and threatened and endangered species within the basin can be found in Sections 5
through 7 of Appendix A.
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4.3.2 Water Quantity

4.3.2.1  Water Budget

Freshwater inflows from individual basins within the Sarasota Bay Watershed were examined in
the same manner as the watershed as a whole to evaluate spatially-specific issues. Current
conditions were compared to historical conditions to help understand how watershed-based
activities have altered freshwater inflows to the bay from the basins over time. Current and future
conditions were also compared to help identify any potential problems that may arise in coming
years. Using a basin-specific approach also helps identify potential projects to address
anticipated future problems.

Historical, current, and future freshwater inflows from the Hudson Bayou Basin to Sarasota Bay
were estimated using the methods summarized above and detailed in Appendix B. Selected
results are presented below. The analyses of these data included examining and comparing the
spatial and temporal variation in freshwater inputs from Hudson Bayou for historical, current,
and future conditions.

Rainfall patterns are shown and discussed above in Section 3.2.3.1. Annual precipitation ranged
from 43.5 to 54.3 inches per year between 1989 and 2008, with less rainfall occurring closer to
the coast.

Total annual freshwater inflows to the bay from Hudson Bayou Basin for historical, current, and
future conditions were compared. Current rainfall was used to develop inflow estimates for all
scenarios. Inflows for the current period were almost 70% higher than for the historical period, a
result of higher runoff and baseflow (Figure 4-22). Freshwater inflows from baseflow and direct
runoff all increase significantly under current conditions, based on SIMPLE model results. The
most likely explanation for this is that urbanization is accompanied by a reduction in wetlands
and natural vegetation with a subsequent lowering of evaporation and ET rates and a reduction in
on-site storage. Surface water that once was returned to the atmosphere now either flows directly
to the bay or infiltrates the remaining soil, where some of the water becomes baseflow. Also,
increases in impervious surfaces (e.g., parking lots, roofs) allow more surface water to reach the
bay as runoff.
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Figure 4-22  Mean Annual Total Freshwater Inflow to Sarasota Bay from the Hudson Bayou
Basin for Historical, Current, and Future Conditions

Inflows for the future scenario were virtually unchanged from the current period (3% higher). As
with the watershed as a whole, existing urban conditions preclude significant future land use.

Seasonal patterns of freshwater inflows for historical, current, and future conditions were also
compared. The seasonal patterns remain very similar (Figure 4-23). This demonstrates that,
especially for the historical and current conditions, land use changes may alter the volume but
not the wet season-dry season patterns of freshwater inflows to the bay.
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Figure 4-23  Seasonal Variability in Total Freshwater Inflows to Sarasota Bay from the
Hudson Bayou Basin for Historical, Current, and Future Conditions

Although the magnitudes of inflows from individual sources in Hudson Bayou have changed,
their relative contributions have not. Atmospheric deposition includes only rainfall to the bay, so
it is not included in basin inflows. Runoff and baseflow are the most significant sources, with
irrigation and septic tanks contributing small loads, and no point sources present. This condition

is constant for all three periods assessed. Figure 4-24 compares inflow source relative
contributions for the three scenarios.

Hudson Bayou - Hudson Bayou - Current Hudson Bayou - Future
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m Baseflow mDirect Runoff @ Irrigation mSeptic Tank
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Figure 4-24  Relative Contributions of Sources of Freshwater Inflows to Sarasota Bay from the
Hudson Bayou Basin for Historical, Current, and Future Conditions
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The spatial and temporal patterns of freshwater inflows in the Hudson Bayou Basin are very
similar to those of the watershed as a whole. Total freshwater inflows from Hudson Bayou Basin
have increased from historical to current levels, but very little change exists between current and
future inflows. This is a reflection of the current urban nature of the basin. Seasonal patterns
have not changed significantly between the scenarios, indicating that changes in land use do not
alter the wet season-dry season pattern of inflows to the bay. Additionally, while the magnitudes
of inflows from individual sources have changed between scenarios, their relative contributions
have not.

The results of the analysis suggest that although freshwater inflows have increased since the
historical period, future freshwater inflows should very much resemble current inflows. These
patterns are similar to freshwater inflows in other Sarasota Bay Basins.

However, Hudson Bayou has ongoing issues with low DO in the marine segment of the stream,
as shown in Appendix C. Enhancing freshwater inflows and circulation to this water body could
have a beneficial effect on DO; therefore, recommended that future investigations explore means
of enhancing DO levels in Hudson Bayou.

Two water supply projects were recommended to reduce direct runoff to Hudson Bayou. The
WS4-Arlington Park and Aquatic Complex and WS7-Gillespie Park projects include installing
rain barrels on public buildings and using captured stormwater for irrigation. They also
recommend installing LID retrofits such as permeable parking pavers. If implemented, these
projects can beneficially use 42 acre-feet of harvested water per year.

4.3.3 Water Quality

4.3.3.1  Tributary Water Quality Status and Trends

Hudson Bayou has three sampling sites within the basin. A review of ambient water quality data
revealed no trends in chlorophyll, chlorophyll or TP for the sampling period of 2006 through
2010. A slight increasing trend (not statistically significant) in TN and decreasing trend (not
statistically significant) in DO was observed.

4.3.3.2 Hydrologic and Pollutant Loading

Hydrologic and pollutant loads for current and future conditions were estimated for the Hudson
Bayou Basin as part of the SIMPLE modeling discussed above. Figure 4-25 compares total TN
loads for the two scenarios by source. Because atmospheric deposition includes only loadings
falling onto the open water estuary, that source in not included in the basin loading. Baseflow
and direct runoff are the two dominant sources of loading from the basin. Less than 1%
difference exists between current and future loadings in the Hudson Bayou Basin, as the basin is
already highly urbanized with little opportunity for additional urbanization in the future.
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Figure 4-25  Comparison of Current and Future TN Loadings from Hudson Bayou Basin

The basin has moderate levels of total pollutant loading rates with respect to other basins in the
watershed. The Hudson Bayou Basin also has among the highest UALs of any basin, mainly a
result of the high level of urbanization in the basin. The UAL is the watershed load (direct runoff
+ baseflow) divided by the basin area. This normalization allows loading rates from basins of
different sizes to be compared. TN UALSs for Sarasota Bay Basins are compared in Appendix C,
Water Quality, Section 4.4.3.1.C, Figure 4-21.

4.3.3.3  Comparison of Ambient Water Quality to Regulatory Criteria and Management
Levels of Service (LOS)

Ambient water quality was compared to several regulatory limits and management criteria to

assess the ecological health of Hudson Bayou. Results of the assessments include the following:
X FDEP Freshwater NNC—Until recently Florida had only narrative water quality
standards for nutrient concentrations. FDEP adopted NNC for freshwater streams
for TN and TP to provide a quantifiable limit. The standards vary by bioregion,
which allows the standards to reflect local conditions. Sarasota Bay is in the
Peninsula bioregion, with thresholds of 1.65 mg/L for TN (Figure 4-26) and 0.49
for TP. These criteria are applicable only to freshwater streams. TN and TP levels
in freshwater reaches of the Hudson Bayou Basin met the criteria in all years
(2007-2010).
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Figure 4-26  Comparison of the Freshwater TN Threshold and Target to TN Concentrations in
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In Florida DO has traditionally been held to a standard based on concentration.
The current State DO standard for freshwater requires that DO remain above
5.0 mg/L at all times, and the current minimum concentration for marine waters is
4.0 mg/L. Recognizing that the standard does not allow for variability in natural
conditions based on water temperature or salinity, FDEP has proposed DO criteria
based on percent saturation, which is the expected amount of DO in aquatic
environments given ambient conditions. For predominantly marine waters
(Class 11 and I11, which includes Sarasota Bay), those standards are:

o The daily average percent DO saturation shall not be below 41.7%.
and
o The 7- and 30-day average percent DO saturations shall not be below 51.0

and 56.5%, respectively.
The proposed State DO standards for Class 111 freshwater is:

. The daily average percent DO saturation shall not be below 67% in the
Panhandle West bioregion or 34% in the Big Bend, Northeast, and
Peninsula bioregions. (The entire Sarasota Bay system is within the
Peninsula bioregion.)

DO in the freshwater sites exceeded the proposed FDEP DO standard during 2006
through 2011, and DO in marine waters in Hudson Bayou exceeded the standard
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during 2007 through 2009. The period of record was 2003 through 2011. Because
the criterion was exceeded in 2 of 3 consecutive years two times in the freshwater
segment of the bayou and one time in the marine segment, Hudson Bayou had
three exceedances of the proposed DO criterion.

Impaired Water Bodies—FDEP administers the EPA’s TMDL program in
Florida. The TMDL program is intended to identify water bodies that are
receiving a higher pollutant load than can be assimilated while maintaining the
water body’s designated use. If a water body does not meet State water quality
standards according to the State’s IWR protocol, that water body is deemed
“impaired.” A TMDL may result that identifies excessive pollutant loadings and
sources and specifies required reductions in pollutant loads to enable the water
body to meet its designated use.

The marine portion of Hudson Bayou is identified by its WBID number of WBID
1953 (Figure 4-27). The WBID has been deemed impaired for low DO, attributed
to elevated BOD concentrations and is included on the FDEP 1998 303(D) List of
Impaired Water Bodies. WBID 1953 has also been deemed impaired for fecal
coliform based on exceedances of the fecal coliform standard of 400 counts/
100 milliliters.
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Figure 4-27  Impaired WBIDs within the Sarasota Bay Watershed — Whitaker Bayou (WBID
1936) and Hudson Bayou (WBID 1953)

X Basin Loadings—Annual TN, TP, and TSS loadings from the Hudson Bayou
Basin for 1989 through 2008 were developed as part of the SIMPLE modeling.
Figure 4-28 compares the TN loadings to targets and thresholds that have been
developed. The Hudson Bayou Basin loading target (13.9 tons/year) is the
average of annual loads for 2001 through 2005. This is consistent with reference
period approach used to develop chlorophyll targets. A higher threshold
(17.6 tons/year) was also determined to allow for variability within the system.
Loads were below the threshold during all except 1 year and were higher than the
target during 5 years. To be classified as an exceedance, the annual load must be
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higher than the threshold for 2 years of a 3-consecutive-year period; thus, no
exceedance occurred during this period.

Hudson Bayou Basin Comparison of TN Load to

o5 Target & Threshold

20

Threshold =17.6 Tons/Year

=
o

TN Load (Tons/Year)
o

0 |
9 L & F O HH P NP OSPLIFT D NP
»°c’b & Cx CLNC I LA LY Y KUY q,°0 o® rpoo ® moo Q® ‘790

Figure 4-28  Comparison of Annual TN Loads to Target and Threshold — Hudson Basin

Considering the DO impairment, BMPs should target nutrients and other substances contributing
to oxygen demand. Four water quality projects identified in this basin could reduce TN by
approximately 30 pounds per year and prevent almost 500 cubic yards of sediment and erosion
from reaching the waterbodies, thus reducing oxygen demand. The projects and sites are detailed
in Appendix C, Water Quality and the conceptual plans and cost estimates are in Appendix G,
Recommendations.

4.3.4 Natural Systems

The Hudson Bayou Basin is also a highly urbanized with only approximately 5% of the basin
being comprised of undeveloped uplands and less than 1% of the basin is wetlands, which vary
in size and quality. A majority of these undeveloped uplands are parks such as Arlington or
Payne Park, which lack intact natural vegetation communities. However, three natural system
improvement projects were identified and developed within Hudson Bayou Basin: Arlington
Park, Payne Park, and Hudson Bayou Oak Street Canal. This project proposes stream
enhancement, wetland creation, stream enhancement to enhance downstream water quality and
create additional much needed wildlife and fish habitat. Two of the projects also propose
educational features due to the high public use of Arlington and Payne Park (Figure 4-29). These
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natural system improvement projects are presented in detail in Appendix D, and conceptual plans
and cost estimates are provided in Appendix G.

Figure 4-29  Payne Park Northwest Pond

4.3.5 Flood Protection

The 1987 City-Wide Master Drainage Plan identified 15 flood-problem areas within the Hudson
Bayou Basin. The flooding problems are primarily described as street, driveway, and yard
flooding. None of the 15 problem areas references house flooding. The causes of the problem
listed in the Master Drainage Plan in these 15 areas are either undersized storm sewer pipes or
constricted channel sections. The projects recommended in this study primarily address nuisance
flooding areas or drainage complaints and do not necessarily address the City stormwater LOS
for the project area. The 1994 Basin Master Plan for Hudson Bayou indicates a deficient LOS
area within the Outfall No. 3 drainage area. The LOS analysis indicates that 30 buildings within
the 25-year floodplain of the Arlington Drainage Canal, the Fruitville Drainage Canal, and the
Euclid Drainage Canal would have flooding on the lowest floors. Deficiencies are also seen
within Outfall No. 1 and No. 2 of the Hudson Bayou Basin. However, no attempt was made to
quantify the location or number of structures that might be flooded during a 25-year, 24-hour
storm event due to the lack of lowest floor elevation and the inaccuracy in predicting flow depths
of the closed conduit system. Table 5-1 in Appendix E — Flood Protection lists CIP projects that
address deficient LOS in the Hudson Bayou Basin.

4.3.6 Sediment Management

The Hudson Bayou Basin is almost entirely developed; more than half occurred before
stormwater regulations were implemented. As such, sediment management BMPs and bank
stabilization measures were not incorporated, making these developed areas likely contributors
of sediment to the Bayou and Sarasota Bay.

4-41 SARASOTA BAY BASINS
Hudson Bayou Basin



Sarasota Bay Water Quality Management Plan

As discussed above, Hudson Bayou has areas of polluted sediments. Many areas throughout the
basin exhibited higher TSS levels, as estimated by SIMPLE, than the average across the
watershed. Additionally, many areas with erosion or sediment build-up were identified. Three
sediment management projects are recommended in the Hudson Bayou Basin. SMP7 is shown in
Figure 4-30. General sediment management measures throughout the basin are also
recommended to minimize the amount of sediment, debris, and pollutants reaching Hudson
Bayou and the bay. Source control activities such as LID redevelopment projects, street
sweeping, and construction-area silt fencing should be implemented. Additionally, maintenance
activities including cleaning out baffle boxes, removing vegetation debris resulting from
maintenance activities from swales and roadside ditches, replacing or repairing damaged
infrastructure, and maintaining control structures and weirs should be done regularly.
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Figure 4-30  SMP7-Hudson Bayou near Sarasota High School has a History of Lead-
Contaminated Soils and In-Stream Erosion
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4.3.7 Hudson Bayou Summary and Recommendations

Hudson Bayou is a highly
urbanized basin that has changed
in land use and hydrology since
the mid-1900s. These changes
have impacted flood control,
water quality, and natural habitat.

Hudson Bayou has areas of
polluted sediments. Studies reveal
lead concentrations as high as
510 ppm in sediment throughout
the bayou, including the tidal
portion. Many areas throughout
the basin exhibited higher TSS
levels, as estimated by SIMPLE,
than the average across the watershed. Additionally, many areas with erosion or sediment build-
up were identified. Three sediment projects were identified as part of this plan that in total can
prevent over 22,000 cubic yards of sediment from reaching the bay.

The basin also has moderate levels of total pollutant loading rates with respect to other basins in
the watershed and has among the highest UALs of any basin. The basin is highly urbanized, so
little opportunity exists for increases in land use-based pollutant loadings. Hudson Bayou has
ongoing low DO levels and has been determined by FDEP to have impaired water quality (low
DO) through their TMDL program. . However, insufficient biological data exist to identify any
negative effects to aquatic biota resulting from the low DO in Hudson Bayou. Additionally,
Whitaker Bayou has met the State’s NNC for TN and TP as well as existing and proposed DO
criteria.

The water body is bounded by concrete seawalls and surrounded by high-density development.
Enhancing freshwater inflows and circulation to this water body could have a beneficial effect on
DO; therefore, future investigations should explore means of enhancing DO levels in Hudson
Bayou.

4.3.8 Project Recommendations

If implemented, twelve projects recommended in the Hudson Bayou Basin could reduce TN by
approximately 400 pounds per year and prevent or remove approximately 22,200 cubic yards of
sediment and 43 acre-feet of direct runoff from reaching the bay, in addition to providing habitat
improvements worth 0.5 UMAM credits. Living shorelines and vegetated buffers will also help
reduce runoff, thereby reducing the amount of pollutants reaching the waterbodies and
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improving natural systems. The County should work with property owners to properly maintain
mangroves and implement a 50-foot watercourse setback.
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WS04 |Arlington Park and Aquatic Complex 0 0 0 [0.00] 0.00 33 $397,419 $39,200 $46,444 $85,644 |4.64
SMP6 [Sarasota High School at Hatton Street 0 21574 105 | 0.00 | 0.00 0 $1,366,960 | $368,600 | $106,543 | $475,143 [2.88
NS1 [Arlington Park 0 0 61 |0.12|0.17 0 $329,540 $83,195 $46,444 $129,639 |2.54
NS5 [Payne Park 0 0 74 10.19 | 0.05 0 $382,250 $162,152 $46,444 $208,596 |1.83
SMP3 _|Orange Avenue 0 85 90 | 0.00 | 0.00 0 $435,400 $226,500 $92,449 $318,949 [1.37
WSO07 _|Gillespie Park 0 0 0 ]0.00 | 0.00 9 $108,387 $32,300 $59,622 $91,922 [1.18
SMP7 _|Sarasota High School at Tamiami Trail 0 0 16 | 0.00 | 0.00 0 $76,800 $48,100 $17,617 $65,717 |1.17
NS6 |Hudson Bayou Oak Street Canal 0 0 9 [0.00 | 0.02 0 $46,040 $33,094 $9,924 $43,018 |1.07
WQ5  [Hudson Bayou North Branch 0 0 9 [0.00] 0.00 1 $55,243 $52,900 $14,094 $66,994 |0.82
WQ10 |Ringling Blvd. Sidewalks 0 0 20 |0.00 | 0.00 0 $96,000 $396,400 $17,159 $413,559 |0.23
WQ1 [North Gillespie Park 0 460 0 ]0.00 | 0.00 0 $18,400 $103,700 $60,099 $163,799 |0.11
WQ9 |Hudson Bayou East Branch 0 92 0 ]0.00 | 0.00 0 $3,680 $112,900 $60,099 $172,999 |0.02
Hudson Bayou Basin Total| 0 22211 384 [ 0.31 ] 0.24 43 $3,316,119 | $1,659,040 | $576,938 | $2,235978 | ---
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44 OTHER BASINS (MANATEE COUNTY)

Evaluating and analyzing the Manatee County portion of the watershed were not included in the
scope of work for this plan. However, to properly evaluate the health of the bay, water quantity,
and inflows and water quality related to nutrients were analyzed for this basin as they contribute
to the bay.

4.4.1 Water Quantity

4411  Water Budget

Freshwater inflows from individual basins within the Sarasota Bay Watershed were examined in
the same manner as the watershed as a whole to evaluate spatially-specific issues. Current
conditions were compared to historical conditions to help understand how watershed-based
activities have altered freshwater inflows to the bay from the basins over time. Current and future
conditions were also compared to help identify any potential problems that may arise in coming
years. Using a basin-specific approach also helps identify potential projects to address
anticipated future problems.
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Approximately one-half of the Sarasota Bay Watershed lies north of Sarasota County in Manatee
County. To examine the relationship of the bay to watershed-based freshwater inflows, the entire
watershed was assessed as detailed in Appendix B. The basins in Manatee County that were used
in the SIMPLE modeling of freshwater inflows have been summarized as a whole in this chapter
and are Canal Road Drain, SBC-North, Palma Sola Drain — Bayshore, Cedar Hammock Creek,
Bowlees Creek, and part of Longboat Key, as described in Appendix B, Water Quality.

Historical, current, and future freshwater inflows from the SBC-North Basin to Sarasota Bay
were estimated using the methods summarized above and detailed in Appendix B. Selected
results are presented below. The analyses of these data included examining and comparing the
spatial and temporal variation in freshwater inputs from the Manatee County Basins for
historical, current, and future conditions.

Rainfall patterns are shown and discussed above in Section 3.2.3.1. Annual precipitation ranges
from 43.5 to 54.3 inches per year between 1989 and 2008, with less rainfall occurring closer to
the coast.

Total annual freshwater inflows to the bay from the Manatee County Basins for historical,
current, and future conditions were compared. Current rainfall was used to develop inflow
estimates for all scenarios. Inflows for the current period were approximately 80% higher than
during the historical period, a result of higher runoff and baseflow (Figure 4-31). Freshwater
inflows from baseflow and direct runoff all increase significantly under current conditions, based
on SIMPLE model results. The most likely explanation for this is that urbanization is typically
accompanied by a reduction in wetlands and natural vegetation with a subsequent lowering of
evaporation and ET rates and reductions in on-site storage. Surface water that once was returned
to the atmosphere now flows directly to the bay or infiltrates the remaining soil, where some of
the water becomes baseflow. Also, increases in impervious surfaces (e.g., parking lots, roofs)
allow more surface water to reach the bay as runoff.

Inflows for the future scenario were virtually unchanged from the current period (about 5%
higher). As with the watershed as a whole, existing urban conditions preclude significant future
land use.

Seasonal patterns of freshwater inflows for historical, current, and future conditions were also
compared. The seasonal patterns remain very similar (Figure 4-32). This demonstrates that,
especially for the historical and current conditions, land use changes may alter the volume but
not the seasonal patterns of freshwater inflows to the bay.
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Figure 4-31  Mean Annual Total Freshwater Inflow to Sarasota Bay from the Manatee County
Basins for Historical, Current, and Future Conditions

Figure 4-32  Seasonal Variability in Total Freshwater Inflows to Sarasota Bay from the
Manatee County Basins for Current and Future Conditions

Although the magnitudes of inflows from individual sources in the Manatee County Basins have
changed, their relative contributions have not. Atmospheric deposition includes only rainfall to
the bay, so it is not included in basin inflows. Runoff and baseflow are the most significant
sources, with irrigation and septic tanks contributing small loads, and no point sources present.

This condition is constant for all scenarios. Figure 4-33 compares inflow source relative
contributions for the three scenarios.
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Figure 4-33  Relative Contributions of Sources of Freshwater Inflows to Sarasota Bay from the
Manatee County Basins for Historical, Current, and Future Conditions

The spatial and temporal patterns of freshwater inflows in the Manatee County Basins are very
similar to those of the watershed as a whole. Total freshwater inflows from the basins have
increased from historical to current levels, but very little change exists between current and
future inflows. This is a reflection of the current urban nature of the basin. Seasonal patterns
have not changed significantly between the scenarios, indicating that changes in land use do not
alter the seasonal pattern of inflows to the bay. Additionally, while the magnitudes of inflows
from individual sources have changed between scenarios, their relative contributions have not.
Because future freshwater inflows should very much resemble current inflows, no adverse
effects due to changes to inflows in the future are expected.

4.4.2 Water Quality

Approximately one-half of the Sarasota Bay Watershed is in Manatee County and includes the
Canal Road Drain, SBC-North, Palma Sola Drain — Bayshore, Cedar Hammock Creek, and
Bowlees Creek Basins. These basins were assessed for current and future loading rates to allow
the total watershed load to the bay to be determined.

4.4.2.1  Tributary Water Quality Status and Trends

The only water quality monitoring site in the northern portion of the watershed is in the marine
segment of Bowlees Creek. A review of ambient data shows a slightly increasing (not
statistically significant) trend in TN, and no trend in chlorophyll or DO during the sampling
period of 1998 through 2010.
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4.4.22  Hydrologic and Pollutant Loading

Hydrologic and nutrient loadings were estimated for the north basins to determine the total
loading to Sarasota Bay. Total basin loads ranged from the second largest for current/largest for
future (Bowlees Creek) to the second smallest total load (Canal Road Drain). Loads for future
conditions were about 4% higher in SBC-North and Bowlees Creek Basins due to increases in
developed land in the future. No point sources are in the basins. Figure 4-34 shows the
cumulative current and future load from basins in the Sarasota Bay Watershed that are in
Manatee County. Direct runoff and baseflow are by far the dominant sources of TN loading to
the bay.

Figure 4-34  Current and Future TN Load from Sarasota Bay Basins in Manatee County

4.4.23  Comparison of Ambient Water Quality to Regulatory Criteria and Management
Levels of Service (LOS)

Ambient water quality was compared to several regulatory limits and management criteria to
assess the ecological health of the north basins. Results of the assessments include the following:

X FDEP Freshwater NNC—No water quality sampling sites are in the freshwater
portion of this basin; thus, this LOS is not applicable.

X In Florida DO has traditionally been held to a standard based on concentration.
The current State DO standard for freshwater requires that DO remain above
5.0 mg/L at all times, and the current minimum concentration for marine waters is
4.0 mg/L. Recognizing that the standard does not allow for variability in natural
conditions based on water temperature or salinity, FDEP has proposed DO criteria
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based on percent saturation, which is the expected amount of DO in aquatic
environments given ambient conditions. For predominantly marine waters
(Class 11 and I11, which includes Sarasota Bay), those standards are:

. The daily average percent DO saturation shall not be below 41.7%.
and
. The 7- and 30-day average percent DO saturations shall not be below 51.0

and 56.5%, respectively.

The single water quality monitoring site in these basins is within the marine
segment of Bowlees Creek. DO at the site met both the current and proposed
freshwater DO standard.

Impaired Water Bodies—FDEP administers the EPA’s TMDL program in
Florida. The TMDL program is intended to identify water bodies that are
receiving a higher pollutant load than can be assimilated while maintaining the
water body’s designated use. If a water body does not meet State water quality
standards according to the State’s IWR protocol, that water body is deemed
“impaired.” A TMDL may result that identifies excessive pollutant loadings and
sources and specifies required reductions in pollutant loads to enable the water
body to meet its designated use.

West Cedar Hammock Creek is identified as WBID 1885. The WBID has been
deemed impaired for DO due to elevated BOD, TN, and TP concentrations, and
for fecal coliform based on exceedances of the fecal coliform standard of
400 counts/100 milliliters.

Basin Loadings—Annual TN, TP, and TSS loadings from the basin outside
Sarasota County for 1989 through 2008 were developed as part of the SIMPLE
modeling. Table 4-5 shows the TN and TP targets and thresholds for each basin.
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Table 4-5 TN and TP Loading Targets and Thresholds for Sarasota
Bay Watershed Basins in Manatee County
TN TP
Basin (tons/year) (tons/year)

Target Threshold Target Threshold
Canal Road Drain 1.76 2.26 0.31 0.40
SBC-North 18.5 23.3 3.14 3.89
Paima Sola Drain - 7.03 8.68 1.28 1.57

Bayshore

Cedar Hammock Creek 16.6 20.3 3.25 3.97
Bowlees Creek 34.0 41.2 6.60 7.98
Longboat/Lido Keys 13.3 17.0 2.60 3.31

For 1998 through 2008, no basin exceeded the threshold during 2 of any 3-consecutive-year
period for TN or TP.

4.4.3 Manatee County Basins Summary/Conclusions

The spatial and temporal patterns of freshwater inflows in the Manatee County Basins are very
similar to those of the watershed as a whole. Total freshwater inflows from the basins have
increased from historical to current levels, but t very little change exists between current and
future inflows. This is a reflection of the current urban nature of the basin. Seasonal patterns
have not changed significantly between the scenarios, indicating that changes in land use do not
alter the seasonal pattern of inflows to the bay. Additionally, while the magnitudes of inflows
from individual sources have changed between scenarios, their relative contributions have not.

The results of the water budget analysis suggest that although inflows have increased since the
historical period, future freshwater inflows should very much resemble current inflows. No
adverse effects due to changes to inflows in the future are expected.

The SBC-North and Bowlees Creek Basins are not as highly urbanized as those within Sarasota
County, so some opportunity exists for increases in land use-based pollutant loadings in the
future.

The watershed must be managed as a whole to address large-scale water quality issues and
identify opportunities for developing achievable, effective management projects.
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5.0 WATER QUALITY MANAGEMENT PLAN IMPLEMENTATION

depend upon four elements:

Effective implementation of the Sarasota Bay Water Quality Management Plan will

PwbdpE

Establishment of Levels of Service (LOS).

Monitoring to collect the essential data for compliance assessment.

Compliance assessment process that “rolls up” the individual LOS.

Decision framework for a comprehensive compliance assessment that scales the
response to the number of LOS that may be exceeded.

5.1 ESTABLISHMENT OF LEVELS OF SERVICE

LOS for the bay and basins have been proposed in the previous sections. More detailed
information on each LOS can be found in the Appendices by AOR:

Water Quality LOS (chlorophyll a, nutrient criteria and loading, and DO) -
Appendix C.

Sediment LOS — Appendix C.

Natural Systems LOS — Appendix D.

FPLOS - Appendix E.

Where possible, these LOS have been refined and expressed as targets, i.e., the levels of each of
these metrics that are desirable, or the levels of each of these metrics that beyond which
management responses will be necessary.

5.2 ENVIRONMENTAL MONITORING

Sarasota County conducts extensive monitoring of natural systems in Sarasota Bay including:

Estuarine and tributary water quality.

Stage, flow, and rainfall.

Monthly water quality in several tributaries.

Biannual oyster bed health survey.

Annual synoptic tidal creek index sampling.

Annual volunteer-assisted seagrass characterization and validation survey.

Together these monitoring programs represent a concerted effort on the part of Sarasota County
to provide proper stewardship of the natural resources of Sarasota Bay.
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The County’s overall strategic monitoring plan was reviewed in detail (Janicki Environmental,
2009) in conjunction with the development of the Roberts Bay North and Lemon Bay Watershed
Management Plans. The monitoring plan provided a detailed review of the routine monitoring
elements conducted by Sarasota County and evaluated how the monitoring programs may be
optimized to provide the highest return on the resources invested. That review found that the
current monitoring design was sufficient to track changes in many aspects of ecosystem health
over time and report in a timely fashion for the development of a watershed report card. Data
gaps were identified with respect to the evaluation of some key elements in evaluating ecosystem
health and recommendations were made for minor improvements in the overall design for
several aspects of the overall program. The following summarizes the recommendations in the
document.

X Continue ambient estuarine water quality monitoring at its current intensity.

o Coordinate with FDEP to optimize data collection in support of the TMDL
program.

o Periodically review tidal creek water quality data to refine the data collection

network if needed.

Re-locate ARMS stations currently at tidally-influenced sites upstream to areas

above tidal influence.

Continue the current County oyster monitoring program.

Complete an inventory of oyster habitat in the bay (how underway).

Support State-sponsored seagrass monitoring activities in the bay and continue its

own validation efforts to quantify the extent of seagrass in the bay using

volunteers.

X Conduct a one-time synoptic benthic sampling effort to characterize the benthos
in Sarasota Bay’s open waters.

X Use the results of a current 1-year study documenting the temporal variability in
fisheries catch in Sarasota County estuaries to explore the efficacy of developing
an index to use for incorporating a fisheries score into a report card.

< Encourage additional fisheries sampling through the FWC Fisheries Independent
Monitoring (FIM) Program.

X Periodically assess the health of mangroves in the bay.

X/
°e

X/
°e

X3

*

X/
°e

*

5.3 COMPLIANCE ASSESSMENT AND REPORTING

Successful management of coastal ecosystems requires accurate quantitative tools for managers,
scientists, and the public at the local and regional levels to easily understand and apply basic
principles of ecosystem management. Our current scientific knowledge allows us to understand
the complexity and variability found in the marine environment and its associated watershed.
Taking the data and applying them to compliance assessment can be difficult based on the wide
range of audiences to whom information must be conveyed. Environmental programs can be
ineffective because the translation of data through analysis and subsequent conveyance to
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decision makers and the public are inadequate or confusing. Therefore, a clear process that
reports on the current status of the environment and assesses whether management action is
warranted is critical. The following describes how this can be achieved for the Sarasota Bay
WQMP.

Clearly, each LOS can and should be assessed individually. This is especially critical for LOS
tied to a regulatory requirement such as floodplains and NNC and DO criteria. These LOS
should be assessed annually to provide an “early warning” since the FDEP assessments occur on
a 5-year cycle.

Reporting of this compliance assessment will be critical and it is recommended that this be
achieved by producing an annual watershed report card and a Bay Conditions Report for the
County Water Atlas.

5.3.1 Decision Framework for Comprehensive Water Quality Compliance Assessment

The necessity of management response to lack of compliance with the LOS becomes more
evident when more than one LOS is in non-compliance. Figure 5-1 presents a proposed process
for “rolling up” the individual LOS compliance assessments to identify the need and justification
for varying degree of management responses. As the number of non-compliance assessment
results increases, the degree of response increases, i.e., the Outcome increases.

LEVELS OF SERVICE

DO NUTRIENT
- Estuary CRITERIA SEDIMENTS
- Tributaries - Estuary
- Tributaries
Achieved? Achieved? Achieved?
YES YES YES
w

NO

Outcome 2
1-2 non-achievement

Outcome 3
3 non-achievements

Figure 5-1 Framework for “Rolling Up” LOS Compliance Assessments

The following responses to the three potential outcomes are proposed:
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Outcome 1 — “All is good” — keep up the good work.

Outcome 2 — Review data, investigate potential cause(s), and identify alternatives
to address cause(s).

Outcome 3 — Review data, investigate potential cause(s), identify alternatives to
address cause(s), estimate costs for response(s), and examine feasibility.
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6.0 RECOMMENDED ACTIONS FOR THE WATERSHED

his section summarizes some of the recommended program and actions from previous

sections and formulates them as tools that may be implemented by the County or other

partners. These recommendations are geared toward increasing public understanding and
stewardship of these vital components of a healthy bay system.

6.1 SEAGRASSPROTECTION

6.1.1 Seagrass Protection Strateqy

Seagrasses provide numerous values and functions, including
but not limited to primary estuarine refuge and food
production, nutrient conversion, stabilization of bottom
sediment, significant recreational fishing habitat, and forage
areas for the West Indian Manatee.

Photo creit: Srasta Count
The Sarasota Bay LOS target is 7,269 acres. The 2008 and

2010 surveys indicate that seagrass coverage has been significantly above the LOS target acreage
since 2008. This equates to approximately 1,700 acres of seagrass in excess of the LOS target
acreage. While the trends in seagrass coverage in Sarasota Bay are certainly very promising, the
ongoing identification and implementation of water quality and quantity improvement projects in
the watershed is still critical to ensure that this trend continues.

Numerous tools and protection measures have been implemented to protect seagrasses by the
state and Sarasota County. In addition to implementing these tools and protection measures,
monitoring efforts should continue and opportunities should be sought to enhance the value and
function of this resource through the following recommendations.

6.1.2 Seagrass Protection Recommendations

X Implement water quality improvement projects.
X Implement water quantity improvement projects.
X Continue seagrass monitoring.

What can you do to help Seagrasses?
Avoid boating in shallow areas.
Pole or walk out of seagrass beds.

Reduce yard-fertilizer use.
Eliminate soil erosion by laying mulch over
exposed earth or planting groundcover.

6-1 RECOMMENDED ACTIONS
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6.2 OYSTER MONITORING

6.2.1 Oyster Monitoring Strategy

Oysters are an important indicator of estuarine
health, and their status can help identify water-
management problems. Oyster reefs serve
several valuable ecological functions, providing
habitat for estuarine fauna including conch, mud
crab, fish, and other bivalves and helping
improve water quality through filtering as they
feed.

Because the bay-wide areal extent of oysters is
not known and the historical mapping data are
not of comparable accuracy to modern mapping,

- ¥

establishing an LOS target expressed as acres of  Lesend Whitaker Bayou Oysters T
i 1 H H @ TCOl Oyster Site 0 003 008 012 ‘
oyster bars is not feasible at this time. A target e

based on acres could be established when the Sarasota County mapping is completed and a
similar inventory is made of Manatee County oyster habitats.

6.2.2 Oyster Monitoring Actions

X Continue Oyster Monitoring Program.
Map oysters.
X Develop oyster LOS to help gauge the health of the bay.

X/
LX)

>

6.3 MANGROVE PROTECTION

6.3.1 Mangrove Protection Strategy

Mangroves provide numerous values and functions, including but not limited to nursery habitat,
shoreline protection, wind buffering, nutrient uptake, and recreation and ecotourism
opportunities.

Sarasota Bay experienced a substantial loss of mangrove acreage before State legislation and
Sarasota County standards were enacted that halted the major loss of this natural habitat. While
mangroves are afforded protection today by both the State and the County, numerous threats still
remain that can decrease the value and function of this resource, including shoreline
stabilization, cultural trimming, and nuisance and invasive plants.

6-2 RECOMMENDED ACTIONS
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In addition to implementing the State and local standards, this resource’s stewardship should be
promoted and its values and functions should be optimized through the following
recommendations.

6.3.2 Mangrove Stewardship Recommendations

X Provide education and outreach to property owners, residents, and visitors,
identifying the multiple beneficial functions of mangroves. Related actions
include:

o Identify neighborhood associations and individual property owners in
locations willing to plant mangroves.

J Hold mangrove planting workshops.

o Present the importance of mangroves and planting methodologies at
HOAs and encourage planting mangroves where such opportunities exist.

o Promote additional benefits of untrimmed mangroves in educational
materials and at presentations.

o Schedule and hold tours with property owners who have trimmed and

untrimmed mangroves to show homeowners the expected results.
X Coordinate with the IFAS Sarasota County Extension Office and identify
collaborative opportunities.

6.4 HABITAT

6.4.1 Native Vegetation

Planting native vegetation and removing non-
native, invasive species is a key strategy to meet
watershed goals. Vegetation plays a significant
role in the hydrologic process by intercepting,
storing, and absorbing rainfall and through ET.
These functions influence the rate, timing, and
volume of stormwater runoff. Wetland, riparian
area and understory vegetation filter pollutants
and nutrients from stormwater runoff. Removing
invasive species is critical to preserving
biodiversity.

¥

=

As the watershed developed, buildings and streets replaced green spaces and wetlands.
Revegetation restores habitat and provides food and cover for native wildlife and restores the
functions of once plentiful soils and organic layers.
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One of the greatest impacts of urbanization on aquatic and terrestrial wildlife is habitat
fragmentation. Urbanization leaves remnant patches of habitat, which are disconnected, isolated,
or fragmented segments of land or riparian area. Revegetation connects and expands habitat
areas to increase their function and value and can be accomplished as land redevelops. The
implementation of these recommendations would further the goals and intent described in the
Environmental Policies 1.1.2 and 4.2.1 and Management Guideline Principles 1V.A.2.d,
IV.A2f IV.B.2d, IV.C.2.e, VILA.2.d, and VI.B.2.g of the Sarasota County Comprehensive
Plan.

6.4.2 Native Vegetation Actions

X/
°e

Increase the extent of canopy and other vegetative cover.

Improve the quality and composition of vegetative cover.

Work with homeowners to convert waterward portions of their backyards
dominated by turf grass to native, low-maintenance species.

Maintain existing natural shoreline extents while working to increase extents over
time, even at a parcel-by-parcel level.

7
L X4

X/
°e

X/
°e

6.5 HABITAT ENHANCEMENT

6.5.1 Habitat Enhancement Strateqy

In  developing watershed protection and
restoration strategies, focusing on both terrestrial What can you do to help Freshwater
and aquatic areas and processes that connect Wetlands?

them within watersheds is essential. River, % If you live on a lake, encourage

stream, wetland riparian, and upland native emergent vegetation
around the lake edge

enhancement projects improve natural watershed

processes and fish and wildlife habitat functions.

Aquatic and terrestrial enhancement improves
hydrologic ~ functions.  Restoring  channel
complexity, natural stream meanders, off-
channel wetlands, and riparian and upland
vegetation buffers helps normalize stream flows,
recharges groundwater, provides flood storage
and reduces high flows that can erode stream
banks and degrade stream channels and aquatic
habitat. Protecting upland vegetation soil
conditions is critical for flow storage and erosion
prevention.

Encourage your governments to
enact rules that require local

mitigation.

Vote in favor of programs
designed to purchase land for
environmental protection and
parks. Much freshwater wetland
acreage has been protected
through these programs.

¢+ Support private land trusts.
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Aguatic and terrestrial enhancements improve water quality. Restoring stream depth, increasing
complexity with large wood, varying stream width, and meandering channels help manage
aquatic plant growth. Over-production of aquatic plants leads to fluctuations in DO
concentrations and pH, which damage aquatic species. Restored aquatic and terrestrial natural
areas filter nutrients, sediment, and toxics from stormwater that is not discharged before reaching
the waterway. Through filtration, upland vegetation and wetlands capture and treat nutrients and
pollutants, stabilizing pH and the DO concentration of the receiving waterway.

Aquatic and terrestrial enhancement improves habitat and protects and biodiversity. Restoring
connectivity by removing or retrofitting impassable culverts, installing road undercrossings for
wildlife, or planting vegetated wildlife corridors promotes the natural movement of aquatic and
terrestrial species. These pathways restore critical areas for feeding, nesting, roosting and
migrating. Restoring native vegetation, managing invasive plant and animal species and
removing development from the riparian and floodplain area also increases connectivity between
stream corridors and their associated uplands.

6.5.2 Habitat Enhancement Actions

X Restore channel and floodplain function and stability.

<> Restore or create stream, wetland, and terrestrial habitat structure and function.
X Restore habitat connectivity and access.

X Manage for appropriate native species.

6.6 STORMWATER MANAGEMENT

6.6.1 Stormwater Management Strategy

Stormwater management is fundamental to improving hydrologic function and watershed health.
Development creates streets, rooftops, and other impervious surfaces that can increase the
volume and velocity of stormwater runoff. Proper stormwater management controls runoff flow
and protects property, infrastructure, and natural resources. Site design or retrofits of existing
development that reduce impervious area also reduce the amount of stormwater runoff. Ponds,
oversized pipes, greenroofs, and swales can all reduce runoff. Properly designed swales, planters,
greenroofs, and other vegetated facilities also filter stormwater pollutants, protect water quality,
and provide habitat.

6.6.2 Stormwater Management Actions

X/
°e

Modify the storm drainage system to increase reuse or detain stormwater.

Modify the storm drainage system to treat stormwater pollutants.

Maintain stormwater management systems to ensure the efficient function of
existing stormwater conveyances.

X3

*

X/
°e
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X Continue to develop floodplain models to identify areas of flood concern and
potential improvement projects.

X Regularly maintain and update floodplain models.

o Continue the Community Rating System program.

X Perform outreach annually for residential mitigation projects, grants, and
insurance.

X Ensure that modifications to drainage systems/stormwater management systems

do not result in adverse impacts to maximum flood stages resulting from the 100-
year design storm event.

6.7 OPERATIONS AND MAINTENANCE

6.7.1 Operations and Maintenance Strategy

Effective operations and maintenance practices are critical to watershed health. Stormwater
maintenance has traditionally played an active role in maintaining the flood capacity of the
stormwater system throughout the County. A more robust maintenance program will play a
larger role in improving the quality of the runoff reaching the estuaries and bays of Sarasota
County. The recommendations below are intended to expand and enhance the existing
stormwater maintenance process to include water quality in addition to flood protection as part of
the focus. The implementation of these recommendations would further the goals and intent
described in the Water Policy 2.1.1 and Management Guideline Principles V.C.2.f of the
Sarasota County Comprehensive Plan.

Storm and sanitary infrastructure need to be maintained to operate properly.

> Both public and private facilities that remove sediment, oil, grease and debris
from stormwater need routine cleaning to remove accumulated sediment and
pollutants.

X Industrial permits need to be monitored.

< Regular street sweeping prevents debris and pollutants from washing into the

storm system and streams.

Greenspace enhancement projects that aren’t properly designed and maintained

lose effectiveness and could actually harm watershed health.

Monitoring and maintenance of revegetation projects protects new plantings and

prevents the return of non-native, invasive plants.

X/
°e

X/
°e

6.7.2 Operations and Maintenance Actions

X Implement and update the 1999 Strategic Maintenance Plan.
X4 Achieve the inspection and maintenance frequency required in the MS4 Permit.
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Operate and maintain the storm sewer system, public rights-of-way, greenspaces,
and other city facilities and infrastructure to remove and prevent pollutant
discharges

EDUCATION, INVOLVEMENT, AND STEWARDSHIP

Education, Involvement, and Stewardship Strateqy

Promoting community education, public involvement and watershed stewardship benefits

watersheds by:

Helping County employees understand how their projects affect watershed
conditions.

Showing residents and businesses how their individual behavior and actions can
promote healthy watersheds.

Increasing stewardship of County-owned natural areas.

Increasing community interest in watershed stewardship grants and volunteer
restoration projects that improve watershed health. Education, involvement, and
stewardship raise awareness of watershed issues and the importance of healthy
watersheds.

Public involvement encourages property owners to get involved and protect natural resources,
prevent pollution, and creatively integrate stormwater into the built environment. This strategy
increases awareness of watershed health issues and acceptance of innovative stormwater
management projects such as green streets and greenroofs on public property.

6.8.2

Education, Involvement, and Stewardship Actions

X/
°e

X/
°e

X/
°e

Promote watershed awareness with County staff, schools, the business
community, organizations, and general public.

Provide pollution prevention education to County staff, the business community,
organizations, and general public.

Provide technical assistance and incentives to city staff, schools, the business
community, organizations, and general public.
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6.9 LINKING ACTIONS AND GOALS

Table 6-1 indicates actions that directly link to the Goals from Section 2.0.

Table 6-1 Watershed Protection Strategies and Actions

'é\ 1] 2 o &
— T C o C = O = = O
3 £ |e2SE|[E€5E| 8e2
o 2 |[£23|5258| 288
v Indicates action directly contributes toward achieving goal. Actions [Fh L % S= g 2 E = | e % §
without a direct link to a goal may still indirectly contribute to g_ § % % g 8 ﬁ g %
achieving that goal. IS x < o » =2
ACTIONS
(7} c
— @ S | Implement water guality improvement projects v v
8 £ g ity i i v v v
:: g % Implement water quantity improvement projects
e N & | Continue seagrass monitoring v v
(7,3 (@]
= S | continue Oyster Monitoring Program v
7 8
>'= | Map Oysters v
O s
‘ = | Develop Oyster LOS v
‘ Conduct mangrove trimming surveys v v v
Identify neighborhood associations and individual
- property owners willing to plant mangroves - 4 v
‘ 2 Hold mangrove planting workshop v v
‘ 8 Present the importance of mangroves and planting
=S methodologies to HOAS v v
E Promote, in educational materials and at
g presentations, additional benefits of untrimmed
o mangroves
) v v
% Hold tours with property owners who have trimmed
= and untrimmed mangroves to show homeowners the
expected results v v
. Partner with IFAS for grant funding and
& participation v v
E Increase the extent of canopy and other vegetative
< s cover v v
P_‘ 'g Improve the quality and composition of vegetative
(V) 2 cover v v
2 Work with homeowners to convert waterward
> portions of their backyards dominated by turf grass
2 | to native, low-maintenance species v v v
= Maintain existing natural shoreline extents while
zZ working to increase extents over time, even at a
parcel-by-parcel level v
‘ =3 Restore channel and floodplain function and
L .y
25 S stability
< = £ | Restore or create stream, wetland, and terrestrial
L habitat structure and function v
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Restore habitat connectivity and access v
Manage for native species v
Modify the storm drainage system to increase reuse
or detain stormwater v v v
Modify the storm drainage system to treat
stormwater pollutants v
- Maintain stormwater management systems to ensure
S the efficient function of existing stormwater
e conveyances
% Continue Community Rating System program
c
‘25 Perform outreach annually for residential mitigation
~ projects, grants, and insurance.
L v v v
g Ensure that modifications to drainage
= systems/stormwater management systems do not
S result in adverse impacts to maximum flood stages
) resulting from the 100-year design storm event.
v v v v
Continue to develop floodplain models to identify
areas of flood concern and potential improvement
projects v v v
Regularly maintain and update floodplain models v
Implement and update the 1999 Strategic
Maintenance Plan.
Achieve the inspection and maintenance frequency
s R .
required in the ermit.
3 quired in the MS4 Permit v
o Operate and maintain the storm sewer system,
public rights-of-way, greenspaces and other city
facilities and infrastructure to remove and prevent
pollutant discharges v
c
o .© | Promote watershed awareness v
53 . . _ _
S S | Provide pollution prevention education v
a5
W | provide technical assistance v 4 v v
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1.0 BACKGROUND

Sarasota Bay, Roberts Bay North, Little Sarasota Bay, Dona and Roberts Bay, Lemon

Bay, and Myakka River (Figure 1-1). To manage these watersheds, Sarasota County has
implemented the Comprehensive Watershed Management Program to address water quality,
water quantity, flooding, and natural resources in a comprehensive manner within each of these
watersheds. This program is consistent with the Sarasota County Comprehensive Plan
(Chapter 4, Goal, Objective 2.2, Policy 2.2.1) and employs an approach consistent with the
Southwest Florida Water Management District’s (SWFWMD) areas of responsibilities related to
water resource management: Water Quality, Water Supply, and Flood Protection, and Natural
Systems. One component of this Comprehensive Watershed Management Program is to develop
a Water Quality Management Plan (WQMP) for each of these six watersheds. The Lemon Bay
Watershed Management Plan and the Roberts Bay North Watershed Management Plan were
completed in early 2011.

Sarasota County has six major watersheds located wholly or partially within its limits:

The coast of Sarasota Bay spreads across two counties, Manatee and Sarasota. The bay is home
to a wide variety of marine life, including dolphins, manatees, loggerhead turtles, black mullet,
red drum, spotted seatrout, snook, blue crab, stone crab, oysters, and bait shrimp. Sarasota Bay is
bound to the west by stretches of barrier islands, principally Longboat Key, and to the east by the
mainland of Manatee and Sarasota Counties. The bay is a subtropical estuary with tidal
tributaries and small creeks, coves, inlets, and passes. Sarasota Bay is currently classified as an
Estuary of National Significance, Outstanding Florida Water (OFW), and SWFWMD Surface
Water Improvement and Management (SWIM) Priority waterbody and is designated as a Florida
priority estuarine conservation area by the Fish and Wildlife Conservation Commission (FWC).

Sarasota Bay is divided into four unique segments for planning purposes: Palma Sola Bay,
Sarasota Bay, Roberts Bay North, and Little Sarasota Bay (Figure 1-2). The southern portion of
Sarasota Bay, Roberts Bay North, and Little Sarasota Bay are in Sarasota County.

The County and SWFWMD are partnering on cooperative funding projects to develop a
management plan for the Sarasota Bay, Roberts Bay North, and Little Sarasota Bay segments.
While cooperative-funding is provided by SWFWMD’s Manasota Basin Board, the inclusion
of proposed projects, corrective actions, and best management practices (BMPSs), in this plan
does not confer any special status, approval, permitting, standing, or funding from SWFWMD.
All proposed projects are subject to regulatory review and permitting. Requests for funding
assistance will have to meet the requirements of funding programs and be subject to the
SWFWMD's Governing and Basin Boards appropriating funds. This WQMP is for the segment
of Sarasota Bay that is within Sarasota County and the watershed area that drains to the Sarasota
County portion of Sarasota Bay (Figure 1-3).
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2.0 PURPOSE AND OBJECTIVE

implementation of the Sarasota County Comprehensive Plan, the Sarasota Bay Estuary

Program’s (SBEP) Comprehensive Conservation and Management Plan (CCMP), and
the SWFWMD’s Southern Coastal Comprehensive Watershed Management Plan, and the
SWFWMD’s Sarasota Bay Surface Water and Improvement (SWIM) Plan.

The Sarasota Bay WQMP is a regional initiative that promotes and furthers

The purpose of this initiative is to develop and implement a watershed management plan for
Sarasota Bay and its watershed to help achieve the following objectives:

X Improve water quality.
X Restore to the greatest extent possible the historic natural hydrologic regime.
X Protect property owners from flood damage.

X Develop ecosystem goals and targets based on the needs of environmental and
biological indicators.

X Investigate potential sustainable surface water supply options consistent with and
in support of the Goals, Objectives, and Policies of the Sarasota County
Comprehensive Plan, SWFWMD’s Regional Water Supply Plan, and the
Southern Water Use Caution Area (SWUCA) Plan.

Sarasota County has embarked on a proactive approach to develop the proper science and
community-based vision as a foundation for formulating, evaluating, prioritizing, and
implementing watershed management actions. The following sections summarize physical and
societal characteristics of the Sarasota Bay Watershed.
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3.0 WATERSHED

ocated on the west-central

coast of Florida, the Sarasota

Bay Watershed is famous for
its sandy beaches, keys, and sparkling
blue water (Figure 3-1). The
watershed spans from Anna Maria HEE
Sound in Manatee County, south to [
Roberts Bay North in Sarasota e
County, and includes the City of
Sarasota to the east (Figure 3-2). The
bay is bounded to the west by the
barrier islands of Longboat Key and ==
Lido Key, which are separated by g
New Pass. New Pass and Big
Sarasota Pass, south of Lido Key,
unite the bay with the Gulf of
Mexico. Sarasota Bay is a highly
productive coastal lagoon that hosts
over a thousand different native
species, including manatee, mullet, dolphin, spotted sea trout, snook, red drum, stone crab, blue
crab, great blue heron, snowy egret, brown pelican, osprey, wood stork, roseate spoonbill, white
ibis, and blue heron (SBEP, 2006; SWFWMD Watershed Excursion, n.d.).

Figure 3-1  View of Sarasota Bay from Bayfront Park
(source: Jones Edmunds, 2010)

3.1 POLITICAL JURISDICTIONS

The Sarasota Bay Watershed is regulated by the Florida Department of Environmental Protection
(FDEP), SWFWMD, two counties (Sarasota and Manatee), the City of Sarasota, and the Town of
Longboat Key. Approximately 55% of the watershed drainage area is in Manatee County and
45% is in Sarasota County. The bay itself is also divided about equally between the counties.
Figure 3-2 shows the political boundaries, and Table 3-1 gives the acreage breakdown for each
jurisdiction in the study area. Typically, the regulatory agencies with jurisdiction in the
watershed coordinate their efforts to comprehensively manage the system.

As of 2000, the total watershed population was almost 110,000. About 40% of this population
resided in the Sarasota County portion of the watershed (U.S. Census Bureau, 2000).
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Table 3-1 Political Jurisdictions

Sarasota Bay Watershed Study Sarasota Bay Watershed Total
Area (21,413 acres) Area (49,913 acres)

Acres Percent Acres Percent
Bradenton 0 0% 192 0%
Bradenton Beach 0 0% 180 0%
City of Sarasota 6,634 31% 6,634 13%
Holmes Beach 0 0% 140 0%
Longboat Key 1,102 5% 1,926 4%
Manatee County 440 2% 28,504 57%
Sarasota County 20,974 98% 21,409 43%

Each regulatory agency is responsible for the health of the bay and can regulate specific
activities throughout the watershed. In general, State regulations should be followed unless one
of the counties has adopted a more stringent rule. The same policy applies to cities within a
county boundary; the more stringent regulations always take precedence.

Although each agency is responsible for the health
of the bay, each agency’s level of responsibility
varies by the level of the agency’s governing body. NGLE-FREE;

{CLE YOUR

At the county level, Sarasota County has taken
responsibilities that include: '

o Teaching its citizens what they can
do to improve the health of the
watershed (Figure 3-3).

X Funding and implementing projects
to improve water quality, water
supply, natural systems, and flood

protection.

X Researching new methods and
practices for watershed management. s

» Enforcing existing ordinances and Figure 3-3  Sarasota County Citizens
passing additional ordinances to Install a Monofilament and Recovery
lessen the impacts caused by new Recycling Bin

developments.

This WQMP discusses the goals and objectives for Sarasota County and the measures the County
is taking to meet these goals. This plan does not encompass the portion of the Sarasota Bay
Watershed in Manatee County; however, Manatee County is also taking measures to meet
similar goals for Sarasota Bay.
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3.2 WATERSHED HISTORY

Archaeological evidence suggests
more than 10,000 vyears of
occupation in the watershed by
native peoples. Large mounds of fish
bones and shells indicate that the
fish in Sarasota Bay sustained these
prehistoric ~ human  settlements
(Figure 3-4). The first records of the
Sarasota Bay Watershed date back to
the European explorers in the early
1500s (Figure 3-5). Eventually,
fishing camps called ranchos were
established along the bay by
American and Cuban fish and

- : . : =A ot sh '-:“ Mound 1 Mi N ' ‘ marine traders. These initial settlers
igure 3- ncient Shell Moun e North o\ ere likely attracted to the area by

Sarasota circa 1907 to 1908 (USGS) the climate and the bounty of

Sarasota Bay. Although the natural resources of the Sarasota Bay Watershed continued to attract
some inhabitants to the coast, the Armed Occupation Act brought a multitude of European
settlers to Florida in the late 1840s.

M, N

By 1845 Florida had become a
state and the U.S. Army had
established Fort Armistead on
the Sarasota Bay coast at what
is known today as Indian
Beach. In 1855, the settlers
won their war with the
Seminole Indian Tribe, and the
small rural town of Sarasota,
with its nearby ranches, farms,
and fishing industry, continued
to grow. By the late 1800s,
hotel resorts were built and
Sarasota Bay was advertised as

a place for recreation in the FARVAEZ, DE S0TO
northern states as Well @S iN | v nuguene settlomest o Betogs cotonte
inni B w
Scotland. By the beginning of { r o
the 20th century, paved streets, ¥.00. :
sidewalks, an electric plant, Figure 3-5 Routes of European Explorers

water and sewer services, and (Map Credit: Courtesy the private collection of Roy Winkelman)
the Florida West Shore
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Railway attracted even more settlers. The Town of Sarasota was incorporated in 1902 with John
Hamilton Gillespie, a Scottish immigrant who built the first golf course, as mayor. By the early
1920s, John Ringling had purchased Bird Key, St. Armands Key, and a collection of small
islands, which he filled with bay bottom dredging to create Lido Key (Section 3.3.3). He also had
a bridge connecting the islands to the mainland constructed.

Originally part of Manatee County, Sarasota Bay and its watershed were divided at the current
county line into Manatee County and Sarasota County in 1921 (Figure 3-6). The area
experienced a period of rapid growth, namely along the coast and tributaries, in the early 1920s,
tripling the population. As development continued, natural mangrove shoreline was replaced by
concrete sea walls, destroying nursery areas essential to many marine species in Sarasota Bay.
Ditching within tidal areas, a common mosquito control technique at the time, were constructed.
Inland in the watershed, the natural tidal creeks of Hudson and Whitaker Bayous were dredged
and extended and wetlands were filled to accommodate agriculture, businesses, and residences.

Figure 3-6  Manatee County circa 1865
(source: Julius Bien and Co., General Topographical Map Sheet XI, Atlas to Accompany the
Official Records of the Union and Confederate Armies (New York, NY: US Government
Printing Office, 1865)) (Florida Center for Instructional Technology, Retrieved 12/01/2010)
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As development in the watershed continued, more mangroves, wetlands, and flatwoods that once
provided habitat, flood control, and improved water quality were altered and degraded (Figure 3-
7). By the mid-1950s, most of the coastal mainland was developed and growth persisted inland
and across the barrier islands. Today, the watershed is almost entirely developed (Figure 3-8 and

Figure 3-9).

Figure 3-7  Whitaker Bayou circa 1910
(Credit: Sarasota Historical Society) vs
Whitaker Bayou circa 2004 (Credit: R T
Clapp, Sarasota County Water Atlas)

Figure 3-8  Sarasota Bayfront, looking
southwest circa 1935 (Credit: George I. Pete
Esthus) vs circa 2000 (Sarasota County Water
Atlas)
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Early efforts at watershed management focused solely on flood control wherein the common
practices of ditching, channelizing streams, and the use of structural measures hasten drainage. In
addition, most of the development in the Watershed occurred before stormwater regulations were
implemented in 1982, so stormwater from most of the Watershed’s developments flows into the
bay without treatment.

In 1989, Sarasota Bay was designated an “estuary of )
national significance” by the U.S. Congress as part of the (RCUCKURUCIUETY

Water Quality Act of 1987 and the SBEP was initiated. challenges of protecting
The SBEP was initially tasked with characterizing the the water quality in the
environmental conditions of Sarasota Bay and Watershed is to decrease
formulating a comprehensive restoration and protection the amount of

plan based upon this analysis. The CCMP was formally stormwater runoff to
approved by the Governor of Florida and Administrator limit the amount of

of the U.S. Environmental Protection Agency (USEPA) freshwater, sediments,

in 1995. The CCMP recommends that specific actions be and nutrients entering
taken. by I.ocal governments and State and Federal the streams and bay.
agencies to improve and protect the bay.

Since the late 1980s, wastewater pollution in the watershed has decreased as a direct result of the
development of reclaimed water in combination with removing decrepit sewage treatment
facilities and replacing leaking septic tanks. As a result, water quality, seagrass beds, and habitat
for birds and fish have improved in Sarasota Bay; improvements include decreases in nitrogen
levels, fewer impaired areas, and thousands of acres of new or improved seagrass beds. Although
the entire bay currently meets State water quality standards, the Watershed still has numerous
listed impairments. Appendix C (Water Quality) of this WQMP details the water quality
conditions throughout watershed.

The challenge now is maintaining that progress, especially as development and redevelopment
throughout the watershed continues. This plan will explore opportunities to implement
stormwater treatment in already-developed areas throughout the watershed. Advances in
stormwater system technology and building techniques, combined with today’s more stringent
building codes, can better help balance the needs of the environment with those of the
community.

3.3 BOUNDARIES

For the purpose of this plan, the Sarasota Bay Watershed has been divided into four basins: the
Whitaker Bayou basin, the Hudson Bayou basin, the Sarasota Bay Coastal basin, and the
Sarasota Bay—Manatee County basin (Figure 3-10). The entire watershed covers an area of
49,913 acres in the southwest portion of Manatee County and the northwest portion of Sarasota
County including most of the City of Sarasota. The Sarasota Bay Watershed is generally
bounded by Roberts Bay North to the south, Anna Maria Sound to the north, Longboat Key to
the west, and Beverly Terrace in Sarasota County and U.S. 301 in Manatee County to the east.
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The focus of this WQMP is the Whitaker Bayou, Hudson Bayou, and Sarasota Bay Coastal
Basins. The Whitaker Bayou basin consists of Whitaker Bayou, one of three major tributaries to
Sarasota Bay, and its drainage basin, which extends from Sarasota County slightly north into
Manatee County. The Hudson Bayou basin includes Hudson Bayou, another major tributary, and
its drainage basin, which is entirely within the Sarasota City limits in Sarasota County. The
Sarasota Bay Coastal basin includes the Sarasota County portion of the barrier islands, such as
Lido Key, Bird Key, and southern Longboat Key. This basin also includes the Sarasota County
coastal mainland and the Sarasota County portion of Sarasota Bay.

The following three subsections describe the three basins that are the focus of this WQMP—
Whitaker Bayou, Hudson Bayou, and Sarasota Bay Coastal Basin.

3.3.1 Whitaker Bayou Basin

The Whitaker Bayou basin covers about 4,667 acres. Its surface water system has undergone
significant alteration over the past century. The Sarasota County 1847 General Land Office
Survey indicates that Whitaker Bayou only extended about a quarter of a mile inland from the
bay (Figure 3-11). The survey also displays a separate waterway that extends inland from
0.25 mile northeast of the head of Whitaker Bayou. The 1959 U.S. Department of Agriculture
(USDA) National Resources Conservation Service (NRCS) Soil Survey Map (Figure 3-12)
shows an area of moderately drained soil associated with scrubby flatwoods at the historical
extent of the bayou. This survey also shows the second waterway that is illustrated on the 1847
survey extending northeast toward a poorly drained hammock soil, typically found adjacent to
ponded areas or sloughs. Between these waterways is a somewhat poorly drained soil associated
with flatwoods. Infiltration in this soil is affected by the seasonal fluctuation of the water table.
These systems, therefore, could possibly have been joined during the wet season.

The 1944 Corps of Engineers, U.S. Army Map service topography map of Sarasota indicates that
much of the watershed was already developed at the time the survey was done. Whitaker Bayou
is shown to extend beyond the approximate 1847 location, possibly to include the second 1847
waterway. The bayou continues inland, branching off into several smaller waterways that go on
several miles throughout the watershed (Figure 3-13 and Figure 3-14). Although there are far
more ditches and canals today, this demarcation of the basin’s major waterways very much
resembles many current waterways (Figure 3-15).
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Figure 3-11 Whltaker Bayou Area Survey Circa 1847

Figure 3-12  Whitaker Bayou Area 1959 USDA NRCS Soil Survey Map
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Figure 3-15  Whitaker Bayou Area Circa 2010

3.3.2 Hudson Bayou Basin

The Hudson Bayou basin covers an area of 2,392 acres and is entirely within the bounds of the
City of Sarasota. Its surface water system has undergone significant alteration over the past
century. The Sarasota County 1847 General Land Office Survey does not confirm Hudson Bayou
but does show a few inland waterways (Figure 3-16). The 1959 USDA NRCS Soil Survey Map
shows that Hudson Bayou extended about 1 mile inland from the bay through somewhat poorly
drained soil associated with flatwoods (Figure 3-17). The survey also shows an area of well-
drained soil likely consisting of scrub land north of the bayou, which continues north along the
coast.
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The 1944 U.S. Corps of Engineers, U.S. Army Map service topography map of Sarasota
indicates that much of the Hudson Bayou basin was already developed at the time the survey was
done. The bayou is shown to extend inland from the bay for about 1 mile and then branch out
into several smaller waterways that continue several miles inland throughout the watershed
(Figure 3-17 and Figure 3-18). This delineation of the waterways very much resembles the
current Hudson Bayou basin waterways (Figure 3-19).

Wi

- BN - - sezes IR,
For mormational purgesos onfy Dala Sowrcos USG5 1944

Figure 3-18 Hudson Bayou Area Topography Circa 1944
(for figure legend see Figure 3-14)
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Figure 3-19  Hudson Bayou Area Circa 2010

3.3.3 Sarasota Bay Coastal Basin

The Sarasota Bay Coastal basin covers 14,963 acres. Sarasota Bay makes up roughly 75% of the
basin, and the remainder consists of the barrier islands and coastal mainland that drain directly to
the bay. The Sarasota County 1847 General Land Office Survey (Figure 3-20) shows a system of
many barrier islands separated by two passes connecting Sarasota Bay to the Gulf of Mexico;
however, drastic changes have occurred in this basin since that time.

In 1890, the U.S. Army Corps of Engineers began dredging what would eventually become the
Gulf Intracoastal Waterway (ICW), which spurred development in the area. Shallow parts of the
estuary were dredged and deposited to enlarge existing islands or create new ones. In the early
1900s, Lido Key was created from a collection of smaller islands. Shortly after, a bridge
connecting the mainland to the islands was constructed. By the mid 1900s most of the coastal
mainland had been developed and barrier islands had been enlarged and platted for development
(Figure 3-21). In the late 1950s, the estuary around Bird Key was dredged and filled to create a
subdivision more than ten times the size of the original island. These changes can be seen in
Figure 3-22 and Figure 3-23.
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Figure 3-21  Sarasota Bay Coastal Basin Area Survey Circa 1944
(for figure legend see Figure 3-14)
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Figure 3-22  Sarasota Bay Coastal Basin Area 1847 Survey Over 1948 Aerial
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1847 Survey (Government Land Office)

For informational purposes only. Data Sources: 1944 aerials, 1847 Government Land Offices

Figure 3-23  Sarasota Bay Coastal Basin Area 1847 Survey Over 2009 Aerial
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3.4 LAND USE

Land use characteristics of a watershed significantly affect water quality, water quantity (flow),
habitat, and flooding risks. The spatial distribution and acreage of different current land use
categories were identified using the SWFWMD’s 2008 land use coverage contained in the
District’s geographic information system (GIS) library. SWFWMD land use data are based on
the Florida Department of Transportation (FDOT) “Florida Land Use and Cover Classification
System” (FLUCCS). These FLUCCS classes were aggregated into categories, which are
presented in Table 3-2. Almost half of the watershed is open water and about a quarter is
residential. Only about 10% of the watershed is undeveloped, most of which is in the Manatee
County portion of the watershed. Current land use coverage is shown in Figure 3-24 and
described in Table 3-2 and Table 3-3.

Table 3-2  Sarasota Bay Current Land Use Classification
(FDOT 1999)
Land Use FLUCCS
Commercial 1400, 1700
Low-Density Residential 1100
Medlum-De_nS|ty 1000, 1200
Residential
High-Density Residential 1300
Golf Course 1820
Pasture 2100, 3300, 7400
Agriculture 2200, 2300, 2400, 2500, 2550
Row Crops 2000, 2140
Light Industrial 1500
Transportation/Utilities 8100, 8200, 8300
Forest, Open area, and 1800, 1900, 2600, 3100, 3200, 4000,
Park 4100, 4110, 4120, 4200, 4340, 4400
6000, 6100, 6110, 6120, 6150, 6200,
Wetlands 6210, 6300, 6410, 6420, 6430, 6440,
6450, 6600
Water 1600, 5100, 5200, 5300, 5330, 5340,
5400, 5410, 5720, 6530
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Table 3-3  Sarasota Bay Watershed Current Land Use (SWFWMD 2008)
== Sarasota Ba Sarasota Bay - Sarasota Bay
Hudson Bayou Whitaker Bayou y Y Watershed
Coastal Manatee County
Land Use Acres Percent Acres Percent Acres Percent Acres Percent Acres Percent
Agriculture 0 0% 1 <1% 0 0% 23 0% 25 0%
Commercial 768 32% 409 9% 458 3% 2,012 7% 3,647 7%
Low-Density
Residential 0 0% 349 7% 63 0% 369 1% 780 2%
Medium- Density
Residential 988 41% 1,227 26% 1,619 11% 811 3% 4,645 9%
High-Density
Residential 215 9% 651 14% 436 3% 6,103 21% 7,405 15%
Golf Course 0 0% 127 3% 317 2% 461 2% 905 2%
Pasture 0 0% 181 4% 0 0% 24 0% 205 <1%
Row Crops 0 0% 0 0% 0 0% 291 1% 291 1%
Light Industrial 169 7% 673 14% 0 0% 1,168 4% 2,010 4%
Transportation/
UtFi)IitiesI 109 5% 338 7% 148 1% 1,096 4% 1,691 3%
F t, O Area,
e P | 121 5% 423 9% 284 206 2186 8% 3,014 6%
Wetlands 10 0% 184 4% 218 2% 1,437 5% 1,849 4%
Water 26 1% 103 2% 10,800 75% 12,524 44% 23,453 47%
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3.5 TOPOGRAPHY

The Sarasota Bay Watershed is relatively flat and ranges in elevation from sea level in the west
to a maximum of approximately 35 feet National Geodetic Vertical Datum (NGVD) at the
northeast watershed boundary (Figure 3-25). The average slope of the watershed land surface is
approximately 0.004 feet/foot. The barrier islands are low-lying and do not exceed 5 feet NGVD
throughout.

Elevation (feet)
" High: 35

L Low: 0

Figure 3-25  Sarasota Bay Watershed Topography

3.6 SURFACE HYDROLOGY

Rainfall and surface water runoff are critical to maintaining the natural resources of any estuarine
system and its supporting watershed. Sarasota County’s surface water hydrologic setting includes
an average annual rainfall of 53 inches, although this depth can vary significantly from year to
year (SWFWMD, 2010). Intra-annual variability is also high, with about 61% of a typical annual
rainfall occurring during the wet season months of June through September.

The surface water runoff from the rainfall flows across the watershed terrain through ditches,
storm drains, creeks, and wetlands, and eventually into Sarasota Bay. Sarasota Bay has three
major tributaries that connect to the bay: Hudson Bayou and Whitaker Bayou in Sarasota County
and Bowlees Creek in Manatee County.
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The Sarasota Bay Watershed once consisted of an
expanse of pine flatwoods and other upland systems, Widespread alterations to
numerous wetlands, and marshy tributaries that slowly the surface hydrology of
drained into the bay. These native natural systems the watershed have
provided habitat, flood control, and improved water occurred over the past
quality. Many of these natural systems were altered .

and degraded by urban and agricultural development d.e Ca.d.es’ resulting in

over the past 100 years, resulting in major changes in significant ch_ar!ges to the
the watershed. Drainage activities, flood-control volume and_tlmlng of
projects, and the construction of impervious surfaces RLCSLICCIRI VSRR
have changed the natural hydrology of the watershed, bay.

resulting in higher peaks in the natural flow and
increases in the delivery of pollutants to the bay. Hydrologic alterations within the Sarasota Bay
Watershed include:

X/
°e

Reducing on-site rainfall storage by filling and ditching natural depressions and
wetlands.

Increasing stormwater runoff rates by channelizing natural streams and creating
networks of interconnected ditches that flow to the bay.

Reducing infiltration by introducing pavement and other impervious surfaces.
Altering flow patterns by constructing water control weirs and increasing
sedimentation in the channel from upland erosion.

X/
°e

7 X/
L XA X4

3.7 PHYSIOGRAPHIC REGION

The Sarasota Bay Watershed lies entirely within the Southern Gulf Coastal Lowlands
subdivision of the mid-peninsular physiographic region of Florida (White, 1970; SWFWMD,
2000). The Gulf Coastal Lowlands is a broad, gently sloping marine plain characterized by broad
flatlands with many sloughs and swampy areas (White, 1970). Some of these areas have been
drained by ditches and canals, especially near the coast. Soils in the Southern Gulf Coastal
Lowlands are generally unconsolidated sands that increase in clay content with depth. Organic
soils are found underlying wetland areas.

3.8 GEOLOGY AND HYDROGEOLOGY

The Sarasota Bay Watershed lies within an area designated by SWFWMD as the Southern Water
Use Caution Area (SWUCA) (SWFWMD, 2006). A Water Use Caution Area is an area where
water resources are or are expected to become critical within the next 20 years. Hydrogeologic
features of the SWUCA and the watershed include three distinct aquifer systems: the surficial,
intermediate, and the Floridan (Figure 3-26 and Figure 3-27). The surficial aquifer is an
unconfined system that overlies the intermediate aquifer system and ranges in thickness from a
few feet to over 60 feet in the watershed. Hydraulic properties of the surficial aquifer system
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determined from aquifer tests, laboratory tests, and model simulations vary considerably across
the study area (Barr, 1996).

[ FLORmAN AQUIFER SYSTEM

EXPLANATION
AQUIFERS AT LANDSURFACE
SURFICIAL AOUIFER SYETEM
SaND & GRAVEL AQIIFER
| BSCAYME AQUIFER
FTERMEDIATE COMEIMING UNIT

tﬁh jr _‘;fmlml
LAy i
14 L ;
L_J-_f"";-
. ,,:ﬂﬁ‘t 3 ll
Figure 3-26  Aquifers at Land Surface
(source: http:\\www.dep.state.fl.us, updated 1/3/07)
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Series Stratigraphic unit Hydrogeologic unit Lithology
Holocene Undifferentiated sand with
and Surficial aquifer system some limestone and
Pleistocene | ) gifferentiated surficial shell beds.
deposits (including the
Caloosahatchee Formation
. and the Tamiami Formation) Confining unit
Pliocene Sand, limestone, and shell beds.
Tamiami/Peace Thick clay near top.
River zone
(PZ1)
| 5
Peace River 0
Formation o ) v
Confining unit i) Mostly limestone, sandy limestone
. = and sand. Phosphatic in part.
=
Miocene Cgl s Dolomite beds common. Clayey
< . ) . - in middl dl rs.
S Undifferentiated Upper Arcadia zone = 'n middle and lower parts
= Arcadia Formation (PZ2) 5
2 £
E 1 2
£ Confining unit =
Tampa ] ]
Member - Limestone, sandy limestone
Lower Arcadia zone and sand. Clay beds in upper
. Nocatee (PZ3) and lower parts.
Oligocene Member — )
Pttt Confining unit
Suwannee Limestone Granular, fossiliferous limestone,
with trace amounts of sand and
Ocala Limestone Upper Floridan aquifer clay in the upper portions. Dense
E dolostone and indurated limestone,
ocene . mostly pelletal
Avon Park Formation

Figure 3-27  Hydrogeologic Framework and Geochemistry of the Intermediate Aquifer System
in Parts of Charlotte, De Soto, and Sarasota Counties, Florida
(from Torres et al., 2001)

The intermediate aquifer system is a confined aquifer system between the surficial and the Upper
Floridan aquifers and is composed of alternating confining units and permeable zones. The
intermediate aquifer system has three major permeable zones that exhibit a wide range of
hydraulic properties. Horizontal flow in the intermediate aquifer system is northeast to
southwest. Most of the Study Area is in a discharge area of the intermediate aquifer system,
meaning that water pressure is higher at lower elevations, causing net upward flow of
groundwater (Barr, 1996).

Under natural conditions, shallow groundwater ranges from fresh in the surficial aquifer system
and upper permeable zones of the intermediate aquifer system to moderately saline in the lower
intermediate aquifer. Water quality data collected in coastal southwest Sarasota County indicate
that groundwater withdrawals from major pumping centers have resulted in lateral seawater
intrusion and upconing into the surficial and intermediate aquifer systems (Barr, 1996).
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The intermediate aquifer system is underlain by the Upper Floridan aquifer, which consists of a
thick, stratified sequence of limestone and dolomite. The Upper Floridan aquifer is the most
productive aquifer in the Study Area; however, its use is generally restricted because of poor
water quality. Interbedded clays and fine-grained clastics separate the aquifer systems and
permeable zones (Torres et al., 2001).

3.9 SOILS AND SEDIMENT

The subsurface geology and subsurface features of Sarasota Bay and its watershed are directly
related to historic sea level fluctuations. The underlying geologic formations developed as the
result of physical, chemical, and biological processes. These processes included near-shore
deposition of sediment, precipitation of chemicals directly from seawater, and accumulation of
the skeletal remains of marine organisms. These geologic formations range in age from the
Oligocene epoch (38 to 22.5 million years ago) to the Holocene epoch (10,000 years ago to
present) (Sarasota County Planning and Development Services, 2007, p. 2-9).

Surface and near-surface sediments consist of quartz sand, consolidated and unconsolidated shell
beds, clays, limestone, and dolomite. Stratified layers of relatively pure limestones and
phosphatic clays (clays rich in phosphate, salts of phosphoric acid) developed gradually in the
watershed. Quartz sands that eroded from exposed higher land were also deposited. These near-
surface sediments, which occur within approximately 1,500 feet of ground elevation, were of
major importance to settlement because of their capacity to store and/or contain potable water. In
addition to supplying water, the marine sediments provide phosphate and other mineral resources
(Sarasota County Planning and Development Services, 2007, p. 2-9). The watershed’s
phosphorus-rich geology and soils significantly influence the total phosphorus concentrations in
the Sarasota Bay tributaries and estuary.

Much of the ‘soils’ in the watershed, generally described as surficial sediments, represent only
slightly weathered parent material or modern sediments, some of which are still being formed,
rather than layers of mixed mineral and organic materials. The soil types in the watershed
include limestone rock, calcareous muds (marls), sands (marine terraces), organic materials
(peats and muck), and mixed solids (Duever et al., 1979; SWFWMD, 1980).

An additional substrate is made up of altered or Arent soils, e.g., dredge and fill, shell mounds,
and landfills (Herwitz, 1977). Examples are the inland and coastal artificially constructed canals.
Modification of natural tidal tributaries to finger canals is prevalent in developments. There is a
shift away from autochthonous (local) sediment production in the natural waterways to a
primarily allochthonous (transported) source of sediments in the canal system. Marls and sand
marls generally range from 6 inches to 3 feet in depth, have low relief, and because of low water
permeability are often wet (SWFWMD, 1980).
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Each individual soil can be classified into a hydrologic soil group (HSG) based on its runoff-
producing characteristics. The most important of these characteristics is the inherent capacity of
the soil to permit infiltration when bare of vegetation.

The four major hydrologic soil groups are:

o Group A (low runoff potential)—Soils with high infiltration rates even when
thoroughly wetted. The soils are composed primarily of sands and gravel that are
deep and well to excessively drained. These soils have a high rate of water
transmission. Minimum infiltration rate = 0.30-0.45 inch/hour.

Group B (low to moderate runoff potential) —Soils with moderate infiltration

rates when thoroughly wetted. The soils are typically moderately fine to

moderately coarse in texture and have a moderate rate of water transmission.

Minimum infiltration rate = 0.15-0.30 inch/hour.

Group C (moderate to high runoff potential)—Soils with slow infiltration rates

when thoroughly wetted, often with a layer of soil that impedes the downward

movement of water. The soils typically have a moderately fine to fine texture and

a slow rate of water transmission. Minimum infiltration rate = 0.05-

0.15 inch/hour.

X Group D (high runoff potential)—Soils with very slow infiltration rates when
thoroughly wetted. The soils are primarily clay soils with a high permanent water
table or shallow soils over nearly impervious materials, such as a clay pan or clay
layer. These soils have a very slow rate of water transmission. Minimum
infiltration rate = 0.0-0.05 inch/hour.

X/
°e

X/
°e

Some soils are assigned to two soil groups (e.g., B/D). The first letter applies to the drained
condition and the second to the undrained condition. The distribution of HSGs for the Sarasota
Bay Watershed is mapped in Figure 3-27. This information was developed based on SCS Soil
Survey with Geographical Information Systems (GIS) coverages developed by SWFWMD. The
majority of the portion of the watershed that is not open water is classified as HSG B/D—well-
drained much of the year but poorly drained due to the high water table during the wet season.
Only 1% of the soils in the watershed are classified as very well-drained (HSG A), while about
16% are classified as poorly to very poorly drained (HSG C, C/D, or D) (Table 3-4 and

Figure 3-28).
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Table 3-4  Sarasota Bay Watershed Current Soils (NRCS)
Basin

X Sarasota Bay

HSG Hudson Bayou Whitaker Bayou Sarasota Bay Manatee County Watershed

Basin Basin Coastal Basin Basin
Acres Percent Acres Percent Acres Percent Acres Percent Acres Percent

A 84 3% 6 0% 138 1% 291 1% 519 1%
B 0 0% 0 0% 0 0% 5 0% 5 0%
B/D 2,055 85% 3,776 81% 1,115 8% 11,382 40% 18,328 37%
C 66 3% 153 3% 1,713 12% 2,509 9% 4,441 9%
C/D 0 0% 0 0% 0 0% 949 3% 949 2%
D 184 8% 654 14% 628 4% 1,226 4% 2,692 5%
W 18 1% 61 1% 10,742 75% 12,139 43% 22,960 46%
UNDETERMINED 0 0% 16 0% 2 0% 0 0% 18 0%
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40 ESTUARY

Detailed descriptions of water quality, pollutant sources, and critical habitats and
biological communities are provided in Appendices C (Water Quality) and D (Natural
Systems).

This section summarizes the physical extent and general features of Sarasota Bay.

41 PHYSICAL AND POLITICAL BOUNDARIES

The estuary boundaries are set by physical and natural features that in turn determine to a large
extent the behavior of water and biota in the estuary. A thorough understanding of these features
is germane to the effective management of the estuarine resources.

Sarasota Bay proper is a lagoonal estuary on Florida’s southwest coast and extends from just
south of Palma Sola Bay at the Cortez bridge south to the northern boundary of Roberts Bay
North at the Siesta Drive bridge, just south of Big Sarasota Pass (Figure 4-1), a distance of about
14.5 miles. The surface area of the bay is 22,703 acres.

The bay is approximately evenly divided between Sarasota County and Manatee County to the
north. The eastern (mainland) shore of the estuary is within Sarasota and Manatee counties and
the City of Sarasota. The western estuary boundary includes barrier islands that are within the
jurisdiction of the City of Longboat Key (Longboat Key), Sarasota County (St. Armands Key
and Lido Key), and, at the extreme northwest, Manatee County (Anna Maria Island).

The Sarasota Bay estuarine system, including Sarasota Bay and Roberts Bay North, was
designated by FDEP as an OFW in 1986 (Chapter 62-302.700, FAC). OFWs are designated for
“special protection due to their natural attributes” (Section 403.061, FS). The OFW designation
was based on a finding that the waters are of exceptional recreational or ecological significance.
The intent of an OFW designation is to maintain ambient water quality, even if these
designations are more protective than those required under the waterbody’s surface water
classification.

Although much of the estuary’s watershed has been developed, the estuary itself has been
recognized for its abundant valuable natural resources. SWFWMD placed Sarasota Bay on its list
of priority waterbodies for the SWIM program in 1987. USEPA designated Sarasota Bay as an
Estuary of National Significance and authorized the Sarasota Bay National Estuary Program
(SBEP) in 1989 (USEPA, 2005).

Sarasota Bay west of the ICW is designated as Class Il (suitable for shellfish propagation or
harvesting), and the bay east of the ICW is Class Ill Marine (suitable for recreation, and
propagation and maintenance of a healthy, well-balanced population of fish and wildlife).
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Figure 4-1  Sarasota Bay Estuary Location and Boundaries
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4.2 BATHYMETRY

Bathymetric data for the estuary were obtained from the National Geophysical Data Center
(NGDC). These data are used by the National Ocean Service to produce nautical charts. The
bathymetry data used by NGDC were obtained from numerous sources including U.S. National
Ocean Service Hydrographic Center, U.S. Geological Survey (USGS) 3 arc-second Digital
Elevation Models (DEMs), U.S. Army Corps of Engineers, and other institutions (Jones
Edmunds, 2010).

Sarasota Bay bathymetric information is contained on the National Ocean Services chart #11425
dated September 2007 and is presented in Figure 4-2. Sarasota Bay has an average depth of
6.5 feet with a maximum depth of >20 feet, based on a vertical datum referenced to mean lower
low water (MLLW). The horizontal datum is the North American Datum of 1983 (NAD 83).

In the northern extreme of the estuary, water depths are shallow, mainly 5 feet or less with the
exception of the ICW that bisects the bay longitudinally. The design controlling depth of the
ICW through Sarasota Bay is 9 feet, although shoaling and scouring can greatly alter local
conditions. Water depth in the center of the bay exceeds 10 feet in places with gradual contours
to the shoreline.

Before the ICW was dredged, the generally shallow depths of Sarasota Bay limited excursions of
higher saline Gulf of Mexico water into the bay and likely reduced dilution and flushing of the
pollutant loads present at that time due to tidal exchange. Deepening the ICW channel allowed
better tidal exchange in the bay and increased transport and processing of nutrients and other
pollutants. However, at the time of ICW dredging, pollutant loadings were much lower than they
are currently, and the extent of water quality problems during that period is not known.
Conversely, the shallower depths allow more rapid freshwater-induced flushing when freshwater
inputs were high, so that pollutant loads associated with larger loading events may have more
rapidly moved out of the system.

4.3 CIRCULATION AND COASTAL PASSES

Circulation in Sarasota Bay is driven primarily by tidal exchange and secondarily by freshwater
inflow. The passes connecting Sarasota Bay to the Gulf of Mexico provide avenues for tidal
exchange, with the resulting circulation within the estuarine system dependent upon the locations
and sizes of these passes. Circulation is a major determinant of water quality, including salinity,
nutrients, and algal biomass in the bay. Circulation also affects sediment movement and can
cause shoaling or scour in inlets and passes.
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Figure 4-2 Bathymetry of Sarasota Bay and Roberts Bay North (NGDC, 2010)
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Sarasota Bay receives runoff from the Hudson Bayou, Whitaker Creek, Bowlees Creek, and
coastal drainage areas. The freshwater inflows result in a net outflow from the estuary, generally
on a tide-driven basis. Circulation in Sarasota Bay is governed in part by flows north to Anna
Maria Sound and south to Roberts Bay North. These narrow flow paths are relatively shallow
except for the deeper ICW channel. The ICW enhances circulation and flushing and reduces
retention time of water in the bay, reducing the accumulation of pollutants.

Tidal communication between the bay and the Gulf of Mexico is via Anna Maria Pass north
between Anna Maria Island and Longboat Key, New Pass between Longboat Key and Lido Key,
and Big Sarasota Pass at the south end of Lido Key north of Siesta Key (Figure 4-1). Of the three
passes, Big Sarasota Pass is the largest, with a reported maximum depth of 27 feet. Anna Maria
Pass also has a maximum depth of 27 feet charted but is not as wide. New Pass has a maximum
reported depth of 13 feet and is reportedly the most prone to severe shoaling of the three (Davis
et al., 2007).

The strongest currents in the system are found in the passes during incoming and outgoing tides,
with the areas between the passes generally experiencing much weaker currents (Sheng, 1992).
Modeling of tidal circulation in the Sarasota Bay system showed that the areas between the
passes, where the tidal signals entering from adjacent passes meet, are areas of very small current
velocities (Sheng and Peene, 1991). Consequently, these areas have relatively lower flushing
rates.

A hydrodynamic model developed by ATM and ECE (2004) was used to investigate fluxes into
and out of Roberts Bay North for existing conditions (Janicki Environmental, 2010). These
fluxes were across the boundary between Roberts Bay North and Sarasota Bay to the north and
across the boundary between Roberts Bay North and Little Sarasota Bay to the south. Over a
2-year simulation period, water mass transfers between Roberts Bay North and Sarasota Bay to
the north were about twice as large as those between Roberts Bay North and Little Sarasota Bay
to the south. This is to be expected given that Big Sarasota Pass is adjacent to the northern end of
Roberts Bay North, so that the influence of the tidal signal is stronger across the northern
boundary of Roberts Bay North, resulting in more water movement across this boundary.

Modeling was also used to estimate residence times in Sarasota Bay segments (Janicki
Environmental, Inc., 2010). Segment-specific residence times ranged from 28.8 days for Sarasota
Bay to 2.8 days for Roberts Bay North and represent the median hydraulic residence time within
each segment given the observed conditions of 1994-2007. The residence times, which were
based on a monthly scale, varied little over the 1994-2007 period with a range of
2-3 days for Sarasota Bay and were virtually unchanged for Roberts Bay North. More variability
would be observed using a different time scale that would identify the signature of individual
tidal cycles.
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Maintenance of the passes enhances circulation in the bay and provides ecological benefits.
However other cultural activity has reduced circulation as well as diminished the extent of
estuarine habitats. Two examples are Lido Key, which was formed from several small mangrove
islands in the late 1920s, and Bird Key, which was constructed of fill material taken from
shallow grass beds during the early 1960s. These two artificial uplands near Big Pass have both
reduced the benefits of tidal interactions with the Gulf of Mexico and have replaced natural
habitats with urban development.

4.4 SEDIMENT CHARACTERISTICS

Sediments in the bay were characterized by Knowles and Davi (1983) and are reported to consist
of (1) fine to very fine quartz sand contributed by littoral drift and reworking of older deposits,
(2) fine to coarse quartz and phosphatic sand contributed by Tertiary carbonates and Pleistocene
terrace deposits, (3) biogenic carbonate debris that is produced within the bay and/or derived
from the nearby Gulf of Mexico, and (4) clay minerals derived from weathering of nearby
carbonates and shales. These findings were corroborated by Cutler and Leverone in 1993.
Bedrock beneath the bay ranges from 0 to 25 feet below present sea level and is largely
responsible for the present aerial configuration of Sarasota Bay (Knowles and Davi, 1983).

Sediments are an important component of the estuarine ecosystem. Sediment characteristics can
affect habitat type by providing stable substrate for vegetation and benthic organisms. Local flora
and fauna can in turn change sediment characteristics, for example by the accumulation of
organic detritus around mangrove roots and the cycling of material caused by burrowing benthos.
Sediments also influence the fate of chemicals released into the water column, e.g., clay particles
binding metals, phosphorus, and organic compounds.

Physical transport of sediment also influences circulation and flushing, which can affect water
quality and navigation. Dredging activities in the bay, including dredge and fill projects and
channel excavation and maintenance, have resulted in deep holes that act as sediment traps,
especially for fine-grained particles. Channel dredging has also created spoil islands, some of
which have become vegetated with mangroves. These created habitats include Sister and Jewfish
Keys south of Anna Maria Pass along the ICW.
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5.0 PUBLIC LANDS

and conservation areas, most of which are under public ownership (Eigure 5-1 and

Table 5-1). Fortunately, since 1999 the County’s Environmentally Sensitive Lands
Protection Program (ESLPP) has been protecting the remaining natural lands through acquisition
and less-than-fee simple methods by willing sellers. Designated natural and conservation areas
make up only 7% of the entire watershed area and include Priority Sites, Protected Lands, Public
Lands, and Developed Properties Preserves (Figure 5-1).

The majority of the Sarasota Bay Watershed has been altered, leaving only isolated natural

Priority sites are unprotected lands identified by ESLPP as priorities for future protection.
Priority sites within the County are ranked on environmental criteria, including connectivity,
water quality, habitat rarity, land quality, and manageability. The County’s ESLPP continually
works to acquire and protect natural lands.

Protected lands are those lands protected through the ESLPP program, which is funded by a
0.25-mill ad valorem tax that passed by referendum in March 1999 and was extended through
2029 by a second referendum in November 2005 (includes fee simple acquisitions, conservation
easements, and lands protected through partnerships between ESLPP and other
agencies/authorities).

Public lands are the major public (State, County, City) natural areas in Sarasota County as
defined by Sarasota County Resource Management. Some portion of the area has been identified
as having conservation, preservation, or mitigation uses. The Florida Natural Areas Inventory
(FNAI) has also identified public lands in the watershed as having natural resource value. These
lands are therefore being managed by the State, Local, or Federal government for conservation
purposes.

Developed properties preserves are preservation, conservation, and mitigation areas in private
developments in Sarasota County as depicted in Land Development Regulation site development
plans or Sarasota County plat books.
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Figure 5-1  Sarasota Bay Watershed Public Lands
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Table 5-1 Sarasota Bay Watershed Public Lands

l\/llgp Name Managing Agency Type
1 Marie Selby Botanical Gardens M"’T”e Selby FNAI
Botanical Gardens
2 North Lido Public Beach City of Sarasota FNAI
3 Otter Key Sarasota County FNAI
4 South Lido County Park Sarasota County FNAI
5 Anchor Industrial Park of Sarasota Community Preservation Area
Wetland
6 Harvest Acres Forested Wetland A Community Preservation Area
7 Harvest Acres Forested Wetland B Community Preservation Area
Conservation
8 Harvest Acres Uplands Community Easement,
Preservation Area
9 Lord's 1st Addition Wetland Community Preservation Area
10 Spring Oaks Wetland Community Preservation Area
11 Spring Oaks Wetland Community Preservation Area
12 Whitaker's Landing Wetland Community Conservation
Easement
13 Private ESLPP Priority Site
14 Private ESLPP Priority Site
15 Gillespie Park City of Sarasota Park
16 Island Park City of Sarasota Park
17 Payne Park City of Sarasota Park
18 Quick Point Preserve Town olile_sngboat Park
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Some of the areas important to sustaining natural
resources include South Lido Park, Otter Key, North
Lido Beach Park, and Quick Point Nature Preserve.

South Lido Park (Figure 5-2) is 159 acres of
mangrove forests, pine flatwoods, and coastal
hammocks at the southern tip of Lido key. The park
is bordered by the Gulf of Mexico, Big Pass, Sarasota
Bay, and Brushy Bayou. This County-owned park
boasts natural beaches, birding opportunities, and a
paddling trail through a rich and diverse ecosystem.
The substantial seagrasses in this lagoonal area
provide food and protection for channeled whelk,
hermit crabs, and mullet among other marine animals.
The area is rich in coastal mangroves and mangrove
islands, providing habitat for juvenile fish and large
nesting water birds such as brown pelicans, great blue
herons, and great egrets. This park is well-known for
scenic landscapes and wildlife viewing.

Otter Key, a 30-acre mangrove island east of Lido
Key, is another County park. This island also

Figure 5-2  South Lido Park
(photo credit: Simona Duque, Sarasota
County Water Atlas)

accommodates a number of waterfowl and juvenile fish and is frequented by kayakers and

wildlife enthusiasts (Figure 5-3).

Figure 5-3 Kayak and Canoe trails |
Otter Key

n the Mangr

R
'y il

ve Tunnels near South Lido Beach and

(photo credit: Bruce Maloney, Sarasota County Water Atlas)

APPENDIX A 5-4

PUBLIC LANDS



Sarasota Bay Water Quality Management Plan

North Lido Beach Park was purchased in 1977 by the City of Sarasota to be preserved as a
natural wildlife habitat and is one of the finest examples of a natural coastal dune system in
public ownership. The park’s 77 acres of natural beach is host to many local and migratory shore
birds. A great horned owl as well as an occasional bald eagle has been spotted in the park. The
park is also an important sea turtle nesting site. Bordering the bayside of North Lido Beach Park
is Pansy Bayou, which is frequented by manatees. North Lido Beach Park is within walking
distance from St. Armands Circle and offers visitors a white sandy beach, fishing, swimming,
and a nature trail (Figure 5-4).

Figure 5-4 North Lido Beach Park
(photo credit: Deborah Zeilman, Sarasota County Water Atlas)

Quick Point Nature Preserve is 34 acres
of grassflats, mangrove forest, salt &
marsh, natural and man-made lagoons, &
and upland coastal hammock on the
southern tip of Longboat Key. This
preserve has approximately 3,000 feet of
shoreline on Sarasota Bay and New Pass &=
(Figure 5-5). Home to whelks, conchs, &

juvenile crabs, and many kinds of small =~ = Sea e TS
fish, including mullet and black drum,  fFigyre 5-5  Quick Point Nature Preserve Natural
the lagoon also attracts wading birds Mangrove Lagoon

great blue heron. This preserve, owned
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and maintained by the Town of Longboat Key, offers nature trails, boardwalks, a canoe or kayak
launch, and fishing docks, as well as educational signage (Figure 5-6 and Figure 5-7).

Sarasota Bay Lookoul
& Sengrass Beds

SARASOTA BAY

Mangrowe Frings

- Sandy Skaming
Marliaral M
Lagoon "=
HMEW PASS
50w Mangroves - h
famar: . -
[ sustralian Pines Prariing Aria i S0l ‘h‘-q'.-?'?
RS Mangrove Fringes Jro— {"}h‘_' o
Mo Publiz Acchss D iy

Figure 5-6  Quick Point Nature Preserve Habitats
(source: http:\\longboatkey.org)

Figure 5-7  Entrance to Quick Point Nature Preserve
(photo credit: http:\\discovernaturalsarasota.orq)
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6.0 THREATENED AND ENDANGERED SPECIES

including Florida scrub jays, eagles, gopher tortoises, manatees, and sea turtles.

Preservation lands preserve habitat for many threatened and endangered native species,

"~ ?".;i .
Figﬁre 6-1 Florida
Scrub Jay

The Florida scrub jay was added to the State threatened species list in
1975 and the Federal threatened species list in 1987 (Figure 6-1).
Named for its habitat, the scrub jay prefers the sandy, arid Florida
scrub. Unfortunately, Florida scrub is also attractive for its high
development potential, which threatens the Florida scrub jay’s habitat
and existence. Protection of the Florida scrub jay and its habitat is
enforced by U.S. Fish and Wildlife Service (USFWS). Development

1 proposals are reviewed by USFWS to determine how impacts may be
s| avoided, minimized, or mitigated. USFWS must release a property
4 before the County can issue any development permits for a parcel.

Coordination with the Florida Fish and Wildlife Conservation
Commission is also required.

Although removed from the Federal list of Threatened and
Endangered Species in August 2007, the bald eagle is still
protected by Federal (Bald and Golden Eagle Protection Act
and the Migratory Bird Treaty Act) and State law (Florida
Statute 372.0725) (Figure 6-2). Eagles are very sensitive to
human activity and require nesting areas free from human
activity. There are approximately 1,133 bald eagles in Florida
and 41 reported active nests in Sarasota County (scgov.net). If
a nest has been sighted or reported on or near a property,
Sarasota County requires proof of coordination with the U.S.
Fish and Wildlife Service (USFWS) before a building permit
can be issued.

Figure 6-2 Bald Eagle

The gopher tortoise (Figure 6-3) is another endangered
species that lives in Sarasota County. Like the scrub jay,
the tortoise prefers dry/xeric habitats, such as scrubs,
coastal dunes, and pine flatwoods. Habitat destruction from
development has reduced the tortoise’s habitat area and
diminished the overall gopher tortoise population
' throughout the state and Sarasota County. The ESLPP
lands provide a much-needed haven for many species,

Figure 6-3  Gopher Tortoise  Including this reptile. In turn, the tortoise’s burrow is used

(source: fws.gov)

by several other threatened species for shelter, such as the
indigo snake, gopher frog, and the Florida mouse.
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Figure 6-4
(source: fws.gov)

Sarasota County and the City of Sarasota protected lands
also provide a safe nesting habitat for sea turtles. Sarasota
County has the highest density of sea turtle nesting on the
Gulf Coast of Florida and has supported nesting of the
Kemp’s ridley, loggerhead (Figure 6-4), leatherback
turtle, and green sea turtles. The ridley and the leatherback
are two of the most endangered species of sea turtles. The
Sarasota County Comprehensive Plan requires that special

“ measures be taken to protect sea turtles and their habitats
Loggerhead Turtle  (scgov.net).

Sarasota County is one of 13 counties designated as a priority protection site for the West Indian
Manatee (Figure 6-5), which is protected by State and Federal law. Sarasota County adopted a
Manatee Protection Plan in September 2003 (scgov.net). The Sarasota County Government
Online website (scgov.net) states that the plan includes:

X/
°

X3

S

7 X/
L XA X4

An inventory of boat facilities.

An assessment of boating and activity patterns.

Manatee sighting and mortality information.

A boat facility siting plan—to determine the best areas for new marinas, boat
ramps, etc.

Manatee protection measures, such as boating speed regulations in areas with high
boat and manatee usage.

Information on aquatic preserves, OFWSs, ports, manatee refuges, etc. within the
County.

An education and awareness program for the public and boaters, divers, and
school children.

A water quality and habitat protection program (including land acquisition and
aquatic plant control plans for manatee areas).

Figure 6-5  West Indian Manatee
(source: fws.gov)

More information on threatened and endangered species and critical habitat can be found in
Appendix D (Natural Systems) of this plan.
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7.0 RECREATIONAL FACILITIES

Sarasota County, the City of Sarasota, and the Town of Longboat Key operate 56 public
recreational facilities totaling about 710 acres within the watershed (Table 7-1). These sites
include sports facilities, natural areas, neighborhood parks, and beach and boat access parks. The
parks range in size and land use from urban sites of under an acre to several large natural area
parks. The parks are scattered throughout the watershed, as shown in Figure 7-1.

The recreational facilities provide several public services, including active recreation (softball,
golf, boating, etc.) and passive recreation (picnicking, bird watching, etc.). Several of the
recreational facilities also protect natural resources. South Lido Park, for example, a 159-acre
conservation area wedged between Sarasota Bay and the highly urbanized gulf coast of Lido
Key, offers refuge to wildlife.
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Table 7-1 Sarasota Bay Watershed Area Recreational Facilities
Map ID Name Park Class Acres Owner
1 Bayfront Park East 41 Community Park 7.8 City of Sarasota
2 Robert L Taylor Community Complex Community Park 10.2 City of Sarasota
3 Bayfront Community Center Community Park 0.2 City of Sarasota
4 Arlington Park and Aquatic Complex Community Park 22.4 City of Sarasota
5 Newtown Estates Park Community Park 10.5 Sarasota County
6 North Water Tower Park Community Park 21.4 City of Sarasota
7 Municipal Auditorium at Centennial Park Community Park 0.5 City of Sarasota
8 Centennial Park Sarasota Community Park 9.5 City of Sarasota
9 Longboat Key Tennis Center Athletic Complex 2.4 | Town of Longboat Key
10 Ed Smith Sports Complex and Parking Athletic Complex 50.8 City of Sarasota
11 McClellan Parkway Park Neighborhood Park | 0.2 City of Sarasota
12 Little Five Points Park Neighborhood Park | 0.1 City of Sarasota
13 Cohen Park Neighborhood Park | 3.2 City of Sarasota
14 Links Plaza Park Neighborhood Park | 0.2 City of Sarasota
15 Selby Five Points Park Neighborhood Park | 0.5 City of Sarasota
16 St Armands Circle Park Neighborhood Park | 2.2 City of Sarasota
17 Pineapple Park Neighborhood Park | 0.2 City of Sarasota
18 Bicentennial Park Neighborhood Park | 1.0 | Town of Longboat Key
19 Pioneer Park Neighborhood Park | 7.8 City of Sarasota
20 Mary Dean Park Neighborhood Park | 0.5 City of Sarasota
21 Firehouse Park Neighborhood Park | 1.7 City of Sarasota
22 Sapphire Shores Park Neighborhood Park | 0.7 City of Sarasota
23 Norasota Way Park Neighborhood Park | 0.3 City of Sarasota
24 Orange Avenue Park Neighborhood Park | 4.3 City of Sarasota
25 Galvin Park Neighborhood Park | 0.2 City of Sarasota
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Table 7-1 Sarasota Bay Watershed Area Recreational Facilities
Map ID Name Park Class Acres Owner
26 Laurel Park Sarasota Neighborhood Park | 0.5 City of Sarasota
27 Fred Glossie Atkins Park Neighborhood Park | 0.9 City of Sarasota
28 Waterfront Park at Centennial Park Neighborhood Park | 0.4 City of Sarasota
29 Gillespie Park Neighborhood Park | 10.6 City of Sarasota
30 Charles Ringling Park Neighborhood Park | 0.2 City of Sarasota
31 Bird Key Park Neighborhood Park | 19.5 City of Sarasota
32 Whitaker Gateway Park Neighborhood Park | 8.4 City of Sarasota
33 Dr Martin Luther King Jr Park Neighborhood Park | 2.6 City of Sarasota
34 Quick Point Nature Preserve Preserve 37.4 | Town of Longboat Key
35 Bay Island Park North Reserve 0.6 City of Sarasota
36 Bay Walk Park Reserve 4.6 City of Sarasota
37 Otter Key Bay Islands 29.7 Sarasota County
38 Girls Inc Property Community Park 3.3 Sarasota County
39 Payne Park Community Park 9.2 City of Sarasota
40 A B Smith Park Community Park 30.9 City of Sarasota
41 Lukewood Park Community Park 8.0 City of Sarasota
42 Bayfront Park and Marina Community Park 21.4 City of Sarasota
43 Bayfront Park and Marina Submerged Lands Community Park 21.1 City of Sarasota
44 Harts Landing Community Park 10.0 City of Sarasota
45 John Ringling Causeway Park Neighborhood Park | 1.6 City of Sarasota
46 Lawn Bowling Civic Center Community Park 2.9 City of Sarasota
47 Bayfront Park Recreation Center Athletic Complex 4.2 | Town of Longboat Key
48 Roberts Memorial Park Neighborhood Park | 0.1 City of Sarasota
49 Ken Thompson Park Submerged Lands Community Park 63.3 City of Sarasota
50 Ken Thompson Park Community Park 29.6 City of Sarasota
51 Indian Beach Drive Park Neighborhood Park | 1.0 City of Sarasota
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Table 7-1 Sarasota Bay Watershed Area Recreational Facilities
Map ID Name Park Class Acres Owner
52 North Lido Beach Beach Access Park | 67.6 City of Sarasota
53 South Lido Park Beach Access Park |151.9 Sarasota County
54 Lime Lake Park Neighborhood Park | 5.7 Sarasota County
55 Longboat Key Site Water Access Park | 3.6 Sarasota County
56 Ringling Blvd Site Neighborhood Park | 0.4 Sarasota County
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8.0 PUBLIC EDUCATION

stewardship. They help individuals, community-based organizations, businesses, schools,

and others undertake watershed restoration initiatives in Sarasota County through public
outreach and education. Education regarding topics including natural resources, forestry,
watershed management, recycling, and overall county government structure is provided
regularly. Keep Sarasota County Beautiful manages several outreach programs including the
yearly Coastal Clean-up, Adopt-a-Road, Adopt-a-Park, and Adopt-a-Shore. The County’s
Neighborhood Services Department offers classes and workshops on how to improve and
maintain communities and provides grants to implement what residents have learned to enhance
their neighborhoods' character, value, safety, health, and infrastructure.

Sarasota County, the City of Sarasota, and other organizations promote environmental

The County’s Neighborhood Environmental Stewardship Team (NEST) is a volunteer
organization partnering with residents to increase awareness of the importance of native habitats
and watersheds in the community. NEST’s primary purpose is to provide constructive and
meaningful activities for people to improve the environmental quality of their watershed and
neighborhoods while expanding the knowledge base and advocacy for watershed improvements.

The NEST program encourages people to interact with nature through enjoyable and hands-on
activities. The NEST idea was initiated during the development of the Lemon Bay Ecosystem
Restoration Project in 2001 as an opportunity for residents (neighbors, civic groups, student
organizations) to actively work with land managers and restoration ecologists in restoring the
native habitats of the preserve. During this initial project, citizens from the surrounding
neighborhoods participated in water quality monitoring, fish sampling, a frog listening network,
trash and invasive plant removal, native plantings, and a scrub-jay watch program.

In addition to Sarasota County, the City of Sarasota and organizations such as SWFWMD,
SBEP, FDEP, Mote Marine Laboratory, University of Florida Institute of Food and Agricultural
Sciences (UF/IFAS) Extension, and many small non-profit organizations play a key role in
educational outreach in the Sarasota Bay watershed area. Table 8-1 summarizes the various
organizations and their respective educational outreach programs.

The following describes some of the partner public education programs:

SWFWMD offers a multitude of training, incentives, grants, and educational materials. The
SWFWMD educational website, www.swfwmd.state.fl.us/education/, offers free materials and
expert speakers, current funding opportunities, and web activities that teach readers about
watersheds, conservation, and water quality.
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Table 8-1  Public Outreach Programs

Entity Outreach Programs

NEST (Neighborhood Environmental Stewardship Team) voluntary association of people -
neighbors, civic groups, student organizations, and others who want to improve
environmental conditions in their watershed.

Recycling (publication; community, and school education)

Discover Natural Sarasota County (publication)

Keep Sarasota County Beautiful (Adopt-a-Road, -Park, -Pond, -Shore, and -Spot; portable
pocket ashtrays, Bag-it-in-Your-Car-Day)

Public Service Announcements and County Talk (Comcast TV 19 / Verizon 32)

Improves communications between citizens and government; fosters increased citizen

involvement

Neighborhood, Urban, and Canopy Road Tree Programs (design, selection and planting

services)

Grant Program (helps residents enhance their neighborhoods’ character, value, safety,

health and infrastructure)

Neighborhood University Program (classes and workshops designed to inform residents of

Sarasota County on how to improve and maintain their communities and neighborhoods)

Florida Yards (FloridaYards.org; a project of the Florida Springs Initiative)

Green Lodging Facilities Program (recognizes and rewards environmentally conscientious
Florida Department of lodging facilities)

Environmental Protection Clean Marinas Program (Clean Marina Designation status is awarded to marinas and

boatyards that demonstrate continued commitment and protection to the water and marine

life.)

Protection, Involvement, Restoration and Education (PIER) — (provides funding and

technical assistance to environmental education and research programs.)

Bay Buddies (established to get everyday people involved in making a difference in their
Sarasota Bay Estuary community)

Program

Sarasota County

Funding for Bay-Friendly Projects (Bay Education, Bay Restoration, and Bay-Friendly
Landscapes promote environmental education, awareness and stewardship)

Publications (State of the Bay, A Chronicle of Florida Gulf Coast, Bay Reflections, etc.)
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Table 8-1  Public Outreach Programs

Entity Outreach Programs

Florida Friendly Landscapes (education program that promotes the use of Florida-friendly

landscaping to homeowners, builders, developers and landscape and irrigation

professionals; partner to University of Florida's Florida Yards & Neighborhoods Program)

Training (interdisciplinary water education programs including Project WET; Healthy Water,

Healthy People; Great Water Odyssey; etc. )

Funding (Mini-Grants, Community Grants)

Web Activities (Learn about watersheds, Splash! Activities, Monitoring)

Southwest Florida Water | Educational materials (free publications and materials for adults and children including
Management District Water Matters, Water Matters Hispanic outreach, Florida Waters, Watershed Excursion,

etc.)

FARMS Program (Facilitating Agricultural Resource Management Systems), an agricultural

best management practice cost-share reimbursement program involving both water

guantity and water quality aspects; developed with the Florida Department of Agriculture

and Consumer Services)

Water Conservation Hotel and Motel Program (Water C.H.A.M.P.) (helps hotels and motels

save water and money while practicing more efficient housekeeping and landscaping)

Center for School & Public Programs (on-site learning experiences for schools, families

and other professional and social organizations)

Center for Volunteer & Intern Resources (direct training and active educational

Mote Marine Laboratory experiences)

Center for Distance Learning (interactive videoconferencing to engage students in

interactive live programs)

Mote TV (educational videos)

Your Green City (yourgreencity.sarasotagov.com) serves as the outreach and public

information arm of the City of Sarasota Environmental Services Division. The website is

extensive and offers tips on recycling, landscaping, water conservation, jobs, upcoming

events, and more.

City of Sarasota
Environmental Management
Task Force (EMTF)
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Table 8-1  Public Outreach Programs

Entity Outreach Programs

Florida Yards & Neighborhoods partners with national, state, and local agencies to teach
Florida-friendly landscaping

BMP Training meets the requirements of the Sarasota County Fertilizer Ordinance for
landscape company employees who apply fertilizers.

Master Gardener Program trains volunteer educators to provide information to Floridians
about gardening, environmental horticulture, and pest management.

University of Florida IFAS

Extension Rain Barrel Workshops are classes on the construction and use of rain barrels and their
environmental benefits. Sarasota County currently sells rain barrels for $37 each after the
class.

The Florida House will re-open in Fall 2010. Florida House is a demonstration facility,
which offers education classes and tours.
Other Non-profit 1000 Friends of Florida, Science and Environment Council of Sarasota County, Florida
Organizations House Institute
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SBEP’s Protection, Involvement, Education, and Restoration (PIER) program provides local
teachers with a free curriculum about coastal habitats, invasive species, watersheds, and fire
ecology as well as free field trips to parks around Sarasota Bay. SBEP also provides many
educational publications and grants.

The UF/IFAS Extension program is a partnership between the University of Florida, State,
Federal, and county governments to provide scientific knowledge and expertise to the public
(UF/IFAS). The UF/IFAS County Extension in Sarasota offers a multitude of free educational
courses to community related to natural resource sustainability, such as Florida Yards &
Neighborhoods, the Master Gardener Program, and Rain Barrel Workshops.

The UF/IFAS Extension Program has unique demonstration facility in Sarasota County. The
Florida House Learning Center is a model home and landscape that demonstrate green building
and sustainable living. It was originally conceived as an educational outreach for water
conservation after a severe regional drought in the late 1980s and was organized by IF/IFAS and
interested citizens. The Florida House features water and energy-conserving designs and devices;
Energy Star® appliances; renewable resources such as cork flooring, recycled plastic carpet, and
a “Model Florida Yard.” The Florida House is believed to be one of the first such educational
demonstration facilities in the country (Figure 8-1) (Florida House Learning Center History,
2007—nhttp://sarasota.extension.ufl.edu/FHL C/FL HouseHistory.shtml).

Figure 8-1 Florida House
(http://sarasota.extension.ufl.edu/FHLC/FLHouseHistory.shtml)
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9.0 CONCLUSION

he Sarasota Bay watershed provides resources for the economy, recreation, and wildlife.

Clean water resources, healthy streams, and safety from flooding are important for

residents, businesses, and the local economy. Although the entire bay currently meets
State water quality standards, some of the watershed’s stream segments have listed impairments.
Managing water and other natural resources is necessary to sustain the economy and
environmental health of your community. Fortunately, advances in stormwater system
technology and building techniques, combined with today’s more stringent building codes, can
better help balance the needs of the environment with those of the community.

This plan presents a scientific and community-based approach for formulating, evaluating,
prioritizing, and implementing watershed management actions. These actions will be holistic in
recognition of the relationships and interdependencies of watershed functions as well as the
related goals of state, regional, and federal partners.

The Sarasota Bay Watershed Water Quality Management
Plan balances the goals of restoring natural systems, Watershed management
enhancing water quality, ensuring the sustainability of the [ERECSIIIEEENI][MI[e

water supply, and protecting against floods while approach to protecting
expanding recreational and educational opportunities. This water resources, one
plan summarizes past, present, and future watershed that integrates all of the
conditions and goals. The plan also contains physical and biological
recommendations for activities to help us reach these goals components of the

and progress toward sustaining and enhancing the health of landscape.

our watershed.
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1.0 INTRODUCTION

eveloping a sustainable water supply is a goal of Sarasota County. The County is

committed to providing Sustainable Water Supply through protecting water resources

from harm, optimizing the use of alternative water supplies such as reclaimed water and
surface waters, providing reliable and cost-effective water supply to the County’s residents, and
reducing demands on water resources through conservation and low impact development.

Sarasota County meets its water supply needs through several sources. The bulk of the County's
annual average daily demand of 19.0 MGD is supplied by the Peace River Manasota Water
Supply Authority and Manatee County. Demand on average is expected to increase nearly
6 MGD over the next 6 years with the majority of the new supply coming from existing contracts
and its own wellfields. Additional details concerning Sarasota County's water supply and
demand are provided in Section 2.

Stormwater runoff is a potential water source for non-potable uses that have been traditionally
supplied by groundwater or other potable water sources. Current surface water flows in Sarasota
Bay are about 20% higher than historical flows, and future flows are expected to remain near
current levels. Section 3 provides details concerning the flow analysis, or water budget, along
with results.

Jones Edmunds identified uses for a portion of the excess water in this plan. Section 4 provides
specific project and program recommendations to capture and use excess flow. The
recommendations focus on stormwater-derived alternative water supplies for irrigation and
programs aimed at reducing the potable water supply demand. Potable and reclaimed sources are
covered under the County’s Comprehensive Plan and water and wastewater master plans.

Sarasota County is aware of the multiple benefits stormwater-harvesting projects can provide and
wishes to explore ways to capitalize on stormwater harvesting and reuse opportunities.
Stormwater harvesting can provide environmental and cost-savings benefits by reducing:

X Water demand—Using stormwater to supply a portion of water demand reduces
groundwater withdrawals and associated environmental impacts and, in the case
of potable water, saves treatment costs and differs expansion of existing
infrastructure. Transmission costs are also reduced because most stormwater-
harvesting projects are located on site.

X Pollutant mass in surface waters—Pollutants carried in the stormwater are

removed from the water column and given another opportunity for treatment

through natural processes.

Volume of freshwater discharge—Stormwater harvesting contributes to

hydrologic restoration by encouraging aquifer recharge and reducing freshwater

pulses that can contribute to less-than-desirable salinities in the estuary.

X/
°
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Water budgets for the Sarasota Bay watershed were estimated for historical, current, and future
conditions using the Jones Edmunds SIMPLE (Spatially Integrated Mass Pollutant Loading
Estimates) model. The model uses rainfall, land use, and soils data to calculate freshwater
inflows to the bay. Selected findings of the water budget investigation include the following and
are detailed in following sections.

Rainfall patterns for the bay and watershed were assessed. A distinct spatial trend in rainfall over
the watershed was evident, with higher long-term average precipitation in the most inland
portions of the watershed and lower precipitation along the coast. The precipitation gradient was
significant—more than 10 inches per year difference over a distance of less than 10 miles.

Annual rainfall averaged approximately 49 inches per year for 1989 through 2008 and ranged
from about 33 inches/year in 2000 to 66 inches/year in 1995. Spatial variability across the
watershed was higher during wet years. Seasonal precipitation followed a pattern typical of
peninsular Florida, with rainfall during the summer (June through September) averaging 6 to
8 inches/month and monthly rainfall during the remainder of the year averaging
2 to 3 inches/month.

Atmospheric deposition (direct rainfall on the bay) was the most significant source of freshwater
input to the bay for all years under current conditions because the area of the open water estuary
is large with respect to the watershed area. Other significant freshwater sources included direct
runoff (stormwater) and baseflow (shallow groundwater seepage). Point sources (discharges
from wastewater treatment plants and industrial facilities), irrigation (land application of
reclaimed water), and septic tank seepage all contributed smaller volumes of freshwater).

The historical and future freshwater budgets were developed using the same 1989 through 2008
rainfall that was used for the current conditions water budget. Using the same rainfall for all
scenarios allowed the water budgets to be compared for differences based only on changes to
land use and other anthropogenic effects.

Using the SIMPLE model to compare estimated current and historical freshwater inputs
indicated that, given the same rainfall, current freshwater inputs to the bay are higher than
historical levels. Direct runoff and baseflow were both greater than under historical conditions
due to changes in land use within the watershed. Given the similar rainfall used to develop both
scenarios, the rates of freshwater inputs for historical and current conditions were similar on both
an annual and seasonal basis, with direct rainfall contributing the most freshwater of any single
source in both scenarios.

In contrast, there was very little difference between the current and future freshwater inputs. The
relative contributions of each of the freshwater sources remained the same. Much of the Sarasota
Bay watershed is now highly urbanized, so little opportunity exists for significant changes in
land use or other activities that could alter the sources of freshwater inputs to the bay.
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2.0 WATER SUPPLY AND DEMAND

demands for a period and the potential sources of water available to meet the

demands. The Water Supply Plan helps the County manage one of its greatest
resources—water. Water does not have boundaries; it is found in the sky and on, in, and under
the ground. Water is seemingly abundant, with a continual supply falling from the sky and stored
in the ground and in our bodies. However, recent droughts and the impacts of over pumping have
shown us that water is not as abundant as Floridians once thought, and therefore a plan is needed
to help neighboring communities share and protect this important resource.

W ater supply planning is the process by which an agency assesses the projected water

Water supply plans for the region containing the Sarasota Bay Watershed include:

X/
L X4

Sarasota County Comprehensive Plan (2006).

Sarasota County Water Supply Master Plan Update (2005).

Sarasota County Wastewater Master Plan Report (2009).

Southwest Florida Water Management District (SWFWMD) Regional Water
Supply Plan (RWSP) (2010).

X 10 Year Water Supply Facilities Work Plan, Carollo (2012).

X3

*

7 X/
L XA X4

Additionally, Sarasota Bay Watershed is within SWFWMD's Southern Water Use Caution Area
(SWUCA). Regulatory requirements stemming from this distinction are described in the
SWUCA Recovery Strategy (SWFWMD, 2006)

Jones Edmunds reviewed the County Comprehensive Plan, both master plans, and SWFWMD’s
RWSP to understand the supply and demand projections for the Sarasota Bay Watershed and
help formulate the best alternative water supply recommendations.

2.1 WATER SOURCES

Potable and reclaimed water within the Sarasota Bay Watershed is distributed by Sarasota
County Utilities, which falls within SWFWMD's region for supply management.

2.2  WATER SOURCES WITHIN SWFWMD

The following section summarizes information in A Sustainable Water Supply, SWFWMD,
2001: http://www.swfwmd.state.fl.us/about/isspapers/watersupply.html.

The average rainfall of West-Central Florida is 53 inches a year, making it one of the rainiest
regions in North America. However, most is lost to evaporation and runoff. The remainder
replenishes the region’s groundwater, which is rainwater that has soaked into the ground to an
aquifer, an area of underground rock and sand, where it is “stored.” Surface water refers to water
on the surface of the earth, such as lakes, rivers, and streams.
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Of the approximately 14 inches of rainfall that remain after evaporation SWFWMD-wide, about
9inches go to surface waters, leaving only an average of 5 inches to resupply Florida’s
underground water reserves. Water users in the area regulated by SWFWMD use more than
1 billion gallons of water daily. More than 80% of this water comes from groundwater in the
Floridan aquifer, the deepest and most productive of the three aquifers in West-Central Florida
and one of the most productive aquifers in the world.

In some areas of SWFWMD, aquifers are connected with the lakes, rivers, and wetlands above
them. If too much water is withdrawn from the aquifers, the water level of the lake or river above
may decline. Excessive groundwater withdrawals can also cause the saltwater that surrounds the
Floridan aquifer to move or intrude into freshwater areas, which decreases the amount of
available freshwater and increases the cost for providing clean, potable water to residents. In
Sarasota County, the Floridan aquifer is confined and the intermediate aquifer system is the main
source of water supply.

Groundwater is expected to always be a source of drinking water, but access to other sources is
essential. The balance of the region’s water supply comes from surface water. Surface water use
will most likely increase because the ability of the groundwater system to satisfy an ever-
growing need for freshwater is limited, but surface water has limits as well. By 2030, about
84 million gallons per day (MGD) of additional water may be necessary to meet the projected
water demand of all current and future water users within SWFWMD. Potential additional water
availability is summarized in Table 2-1 (RWSP, SWFWMD, 2010,).

2.3 WATER SOURCES WITHIN SARASOTA COUNTY

Sarasota County Utilities historically purchased its water from Manatee County and blended it
with water from the University Wellfields. As the area grew and water demands increased,
Sarasota County began developing its own water supplies and participating in the Peace River
Manasota Regional Water Supply Authority as a regional partner. Currently, a variety of public
and private water service providers meet the water supply demand in Sarasota County. The
Cities of Sarasota, Venice, and North Port and the Town of Long Boat Key are primarily served
by the local municipal utility. The unincorporated sections of Sarasota County are served by the
Sarasota County Utilities Department, Englewood Water District (EWD), independent water
treatment and supply systems, and individual wells. EWD and the Cities of Sarasota, North Port,
and Venice own and operate the water systems that provide water within their jurisdictional
boundaries. The Town of Longboat Key purchases its water from Manatee County (WSMP,
Carollo, 2011).
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Table 2-1 Potential Additional Water Availability in Southern Planning Region through 2030 (MGD)
(RWSP, SWFWMD, 2010)

Surficial Water* Revtillg'l[g}ed Desalination Fresh Groundwater Water Conservation

Count idan? Total
Y Permitted | Available Brackish Surficial and Upper Floridan Non- .
) Offset | Seawater . Unused/ . Agricultural
Unused | Unpermitted Groundwater | Intermediate . Agricultural
Permitted

Charlotte 3.7 14.6 6.2 55 4.7 14 0.7 36.8
DeSoto 17.9 80.4 1.3 0.4 1.8 0.3 2.0 104.1
Sarasota 3.2 74.6 14.5 20.0 10.3 6.0 2.7 25 0.7 1345
Manatee 6.2 3.8 17.4 20.0 4.9 0.8 2.8 3.1 59.0
Total 31.0 173.4 39.4 40.0 16.2 17.4 3.5 7.0 6.53 334.4

1 All available surface water from the Peace River is shown in DeSoto County because the calculation was based on flows in DeSoto County; however,

future withdrawals from the Peace River in Hardee and Polk Counties are possible.

2 Groundwater that is permitted but unused for public supply. Estimated 2009 use is based on a linear trend for 2000 through 2008. Permitted quantities
were current as of October 2009.
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Water demand within the Sarasota County Utility service area is met through its groundwater
supplies and interlocal agreements with Manatee County and the Peace River/Manasota Regional
Water Supply Authority. The agreement with Manatee County expires in 2025. The agreement
with the Authority was amended in 2005 and is valid for 35 years with the option to extend for
an additional 35 years (WSMP, Carollo, 2011).

The County-owned water system components include groundwater sources and associated
treatment and transmission systems. Groundwater sources for Sarasota County include the
Carlton, Venice Gardens, and University Wellfields (Figure 2-1), which withdraw groundwater
from Production Zone 3 (PZ3) of the Upper Floridan and Intermediate Aquifer Systems (UFAS).
The County obtained its current WUP on May 15, 2012 (WUP No. 20008836.010), which
consolidated the County’s previous three permits for the individual wellfields with no increase in
quantities. The current permit expires on August 28, 2017.

2.4 WATER SOURCES WITHIN THE CITY OF SARASOTA

The City of Sarasota operates, maintains, and provides capital reinvestment to their potable water
service. All facilities are public and maintained by the City of Sarasota Public Works
Department, which serves the corporate limits of the City. Figure 2-2 shows the locations of the
existing potable water facilities that provide service within the City of Sarasota. The potable
water treatment facility consists of raw water supply facilities, a water treatment plant,
distribution system, and storage and pumping facilities.

The existing water treatment plant came online in 1982. The plant’s mechanical infrastructure
such as pumps and rotating machinery has a design lifespan of 20 years, while that of the piping
and tanks is 50 years. A complete renovation of the Reverse Osmosis Treatment System was
completed in 2003.

Raw water supplies are regulated through State Water Use Permits issued by SWFWMD. The
City is currently allowed an annual average daily withdrawal of 12 MGD. The City’s water
supply comes from two sources: the Verna Wellfield 17 miles east of the City and the Downtown
Reverse Osmosis. (Sarasota City Plan-Utilities Support Document, City of Sarasota, 2008).

APPENDIX B 2-4 WATER SUPPLY AND DEMAND



Sarasota Bay Water Quality Management Plan

UNIVERSITY g
WELLFIELD AND WTF =
> :
4
w % E
i = B
W 3
E FRUITWILLE RD

2

T

&

BEE RIDGE RD

CLARK RD N &

%¢
=
m
a
s
Qﬁ? E w
j"{ =3
A &2
2 3
s
. CARLTON § %‘
WELLFIELD 5
AND WTF
=]
N : E o
3]
=
VENICE GARDENS h"i ‘S
WELLFIELD i
e
Legend : ;F
[ county water Service Area ' {
Sarasota County %
20" and Larger Water Mains u
/1
Sarasota County Water Service Area FIGURE 3.1

Figure 2-1  Sarasota County Water Service Areas (Sarasota County WSMP, Carollo, 2011)

APPENDIX B 2-5 WATER SUPPLY AND DEMAND



Sarasota Bay Water Quality Management Plan

i X E . Mustration U-1
Utilities - Potable Water Facilities

. l

|

o
b2

B |

w

]

i

|

Benevy Rd

1

|

e ]
.
o -
o |
i |
g R
= |
S i Verna Well Field General Location
@ ] Manates County
= e ' Sarasota County
[
anatee
N B Well Field
W E ) Miles
0 0.5 1 Saragota
8
|_77_j City Limits [Pl  Ground Storage Pumping Station
Distribution Line Interconnect W Water Treatment Plant

Downtown Reverse Osmosis Well Field

L 2

® Major Distribution Lines
%  Bobby Jones Well Field

O

L

Major Streets

Discharge Location City shoreline

Elevated Storage

Source: City of Sarasota Public Works Department, 2003

Figure 2-2  City of Sarasota Potable Water Facilities
(Source: Sarasota City Plan and Support Document — The Utilities Plan, City of Sarasota, 2008)
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25 SARASOTA COUNTY SUPPLY AND DEMAND

Water demand projections were compiled as part of the County’s 2011 Water Supply Master
Plan. Projected annual average water demands for Sarasota County from the WSMP are shown
in Table 2-2.

Table 2-2  Annual Average Water Demands (WSMP, Carollo, 2011)
2010 2015 2020 2025 2030
Sarasota County 20.81 22.90 25.34 27.46 28.84
City of Sarasota 7.712 7.924 7.959 7.994 8.108
Town of Longboat Key 2.021 2.021 2.021 2.021 2.021

Table 2-3 summarizes average annual and maximum month water demands, facility capacities,
and permitted quantities for Sarasota County Utilities. New water supply will need to begin
development soon after 2020. The County is working on several options for future supply
including the Dona Bay WTF and expansions of existing County-owned facilities, (WSMP,
Carollo, 2011)

2.6 AQUIFER RECHARGE AREAS

SWFWMD has identified areas of no or very low recharge in Sarasota County in the vicinity of
the City of Sarasota-owned Verna Wellfield. Sarasota County’s Comprehensive Plan
recommends that the County adopt land development regulations that would guarantee the
integrity of these areas; these regulations were adopted.

Table 2-3 Summary of Water Demands, Facility Capacity, and Permits for
Sarasota County Utilities (WSMP, Carollo, 2011)
2011 2016 2021
Annual Max Annual Max Annual Max
Average | Month | Average | Month | Average | Month
Population Served 218,352 - 245,538 - 276,197 —
Demand (MGD)1 21.8 26.2 24.6 29.5 27.6 33.1
Demand per Capita (MGD) 100 140 100 140 100 140
(AI\‘/I’g"[";‘)t"e Facility Capacity 31.83 | 35.86 | 33.83 | 37.98 | 32.83 | 36.98
Carlton WTF 5.85 7.7 9.85 1.82 9.85 11.82
Authority 13.225 | 15.407 | 13.225 | 15.407 | 13.225 | 15.407
Manatee County 8 8 6 6 5 5
University WTF? 2 2 2 2 2 2
Venice Gardens WTF 2.75 2.75 2.75 2.75 2.75 2.75
Future Facility Capacity — — — — Note 3 | Note 3
Facility Capacity Surplus 9.99 9.65 9.27 8.51 5.21 3.83
(Deficit)
Total Permitted/Contracted 34.97 39.91 32.97 37.91 31.97 36.91
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Table 2-3 Summary of Water Demands, Facility Capacity, and Permits for
Sarasota County Utilities (WSMP, Carollo, 2011)

2011 2016 2021

Annual Max Annual Max Annual Max
Average | Month | Average | Month | Average | Month

Amount (MGD)

Carlton/University/Venice 13.74 | 1650 | 13.74 | 1650 | 13.74° | 16.50°

Gardens
Authority 13.225 | 15.407 | 13.225 | 15.407 | 13.225 | 15.407
Manatee County 8 8 6 6 5 5

Permitted/Contracted Surplus

(Deficit)® 13.13 13.70 8.41 8.44 4.35 3.76

Notes:

1. Population and demand projections are based on BEBR Medium projections.

2. Less than 2 MGD may be supplied based on the TDS concentrations of the Manatee County supply
and the University Wellfield. The blending ratio is typically 5:1 to meet the TDS limit of 500 mg/L, but
blending ratios vary based on the actual TDS concentrations of the source waters.

3. Future supply (expansion of existing facility or new source) to be under development.

4. Calculated by subtracting demand from the available facility capacity.

5. Current WUP expires in 2017. Assume that permit renewal will allow the same withdrawal rate.

6. Calculated by subtracting the demand from the permitted amount.

2.7  SARASOTA BAY WATERSHED SUPPLY AND DEMAND

A general finding from Task 1I-1, the Water Budget Analysis, is )
that a significant amount of stormwater in the watershed could be [REAGIY NV
beneficially used while maintaining appropriate flows to the Bay SIS EUEAVEIE
and tributaries. This task (11-4) involves identifying opportunities LY JVASENe (o1}
and developing conceptual alternative water supply plans to ERELEelr-N @]
reduce excess stormwater runoff. These plans will provide a
foundation for developing stormwater-harvesting projects that will help the County meet its
sustainable water supply goals.

The Water Budget Analysis (Task 11-1 TSDs) found about 20% more freshwater flow to Sarasota
Bay (Figure 2-3) today than occurred historically (historical conditions refer to 1948 land use
modeled in SIMPLE as part of Task Il-1). Additionally, future freshwater flows are projected to
be slightly greater than current loads. Higher runoff in the future reflects the increased extent of
urban land cover in the watershed compared to the current level of development.
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Figure 2-3  Change to Median Annual Freshwater Inputs to Sarasota Bay from Basins within
the Watershed from Historical to Current Conditions
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2.8 PER CAPITA CONSUMPTION

The average gross per capita water consumption from 2003
through 2007 in Sarasota County was 87 gallons per capita
per day (gpcd). This value accounts for water use by
commercial and industrial users, as well as for lost and
unaccounted-for water. Although the County water system
provides approximately 87 gpcd to its customers on average, a
demand factor of 100 gpcd was selected to use for planning.
This value accounts for any potential changes in water use
patterns or shifts in demand. Conservation activities have
reduced per capita water use from approximately 110 gallons per capita per day (gpcd) in 1992
(Sarasota County WSMP; Carollo, 2011).

Picture yourself carrying 87 gallons of
water in a bucket from a well or stream.

Would you still use that much water?
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3.0 WATER BUDGET

future conditions using the Jones Edmunds SIMPLE (Spatially Integrated Mass

Pollutant Loading Estimates) model. The SIMPLE model, co-funded by Sarasota
County and SWFWMD, has been applied on numerous projects throughout SWFWMD and
elsewhere in Florida. The model uses spatially distributed rainfall, land use, and soils together
with constants, mainly defined in lookup tables, to calculate the water budget in six
components—atmospheric deposition, direct runoff, base flow, irrigation, point sources, and
septic tanks. An in-depth description of the model can be found in Jones Edmunds (2008).
Details of the water budget analysis including methodology (Section 3.1) and results
(Section 3.2) are provided in the following subsections.

Water budgets for Sarasota Bay Watershed were estimated for historical, current, and

3.1 METHODOLOGY AND DATA USED

The water budgets were prepared by holding rainfall constant at current conditions for all three
scenarios and varying the other inputs to simulate historical and future conditions. The results
provide a basis for comparison between historical and current conditions as well as current and
future conditions. The current conditions were provided by a SIMPLE model run for 1989
through 2008. The modeling was completed for a project funded by the Sarasota Bay Estuary
Program (Numeric Nutrient Criteria for Sarasota Bay, prepared by Janicki Environmental
[2010]). Sources of data and methodologies for current conditions loadings are documented in
that report. Data sources and methodologies for historical and future conditions are provided
below.

3.1.1 Historical

A Decision Memorandum developed by the Project Team, including the County and SWFWMD,
defined the methods used to estimate the historical freshwater inputs as follows. Referenced
sources of data and methodologies are documented in Sarasota County Pollutant Loading Model
Development SIMPLE-Monthly Design Report prepared for Sarasota County and the Southwest
Florida Water Management District (Jones Edmunds, 2009).

X Current freshwater inputs were provided by the SIMPLE model run for 1989 to

2008.

X For all modules that require land use/cover data, the historical land use/cover
derived from 1948 US Department of Agriculture aerial photographs was used.

X For all modules that require soils data, the soils data used for the current SIMPLE
model run were used.

X For all modules that require precipitation and evapotranspiration data, the

precipitation and evapotranspiration used for the current SIMPLE model run
(1988-2009) were used.
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3.1.2 Future

For the point-source module, the City of Sarasota staff were consulted to develop
information regarding the historical loadings from the City’s wastewater
treatment plant. The plant began operation in 1953 and had a capacity of 4 MGD.
The plant has secondary treatment (sand filter, primary settling, biological trickle
filter, anaerobic digester, and sludge beds). Effluent was discharged to Whitaker
Bayou. The service area generally included some of the south side of the City, the
Bayshore area, and downtown (Haas, D. and R. Maikranz, City of Sarasota
Utilities Department. Personal communication). However, because sanitary sewer
service was not initiated until 1953 and the historical conditions period was 1948
through 1950, to coincide with the land use no point source loadings were
included in the historical conditions.

For the septic tank module, we worked with several individuals (D. Andersen,
Hazen and Sawyer, personal communication; Haas, D., City of Sarasota Utilities
Department, personal communication) regarding how to address historical septic
tanks. We estimated a population density based on census data and
photointerpretation of 1948 aerial photographs. Up until the 1940s, most
unsewered treatment systems were little more than cesspools. Within the next
decade, septic tanks were added to provide initial settling. Because of the lack of
design standards, hydraulic failure was common. The US Public Health Service
began investigating siting and design guidelines in the late 1940s. Because of the
lack of regulation or widespread knowledge of the new guidelines, septic tanks in
1950 could have been built in either lowlands or uplands. Although the
technology has not changed significantly, siting requirements to keep the septic
tank drainfield 2 feet above the seasonal high groundwater have decreased failure
rates and increased efficiency (Anderson and Otis, 2000).

A Decision Memorandum developed by the Project Team, including the County and SWFWMD,
defined the methods used to estimate the future freshwater inputs. The future conditions period is

not intended
assumptions:

)/
A X4

to portray any specific yearly envelope but rather to reflect the following

Future land use followed the Jones Edmunds approach used for the Roberts Bay
North Watershed Management Plan in which undeveloped uplands were
converted to medium-density residential.

Evaporation and evapotranspiration rates were the same as those used for the
historical and current conditions model runs.

Soil coverage was the same as that used for the historical and current conditions
model runs.

The City of Sarasota Wastewater Treatment Plant is the only point source within
the Sarasota Bay Watershed. This facility disposes of treated effluent via deep-
well injection during the wet season (June—September) and distribution to reuse
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during the dry season. The City of Sarasota was contacted to obtain data to use in
estimating future loading rates. Although the plant’s direct discharge to Whitaker
Bayou is proposed to be taken offline in the future there is no definitive schedule.
An assumption was made that all direct surface water discharges will be stopped
in the future, so there were no point source inputs for future conditions.

X Septic tank coverage was the same as the current.

3.1.3 Results

The analyses of these data included examining and comparing the spatial and temporal variation
in freshwater inputs to Sarasota Bay. Spatial, annual, and seasonal variations in rainfall are
described (Section 3.2.1), followed by comparisons of historical and current inputs
(Section 3.2.2) and current and future flows (Section 3.2.3) by source (e.g., direct runoff).

3.2 RAINFALL
3.2.1 Spatial Variation

A distinct spatial trend is evident in rainfall over the watershed, with higher median precipitation
in the most inland portions of the watershed and lower median precipitation along the coast. The
precipitation gradient is striking—over 10 inches per year over a distance of less than 10 miles.
Figure 3-1 shows the pixels used by the SIMPLE model to estimate rainfall inputs to Sarasota
Bay and its watershed. Each pixel is shaded to reflect the median annual rainfall for 1988
through 20009.

3.2.2 Annual Variation

Figure 3-2 shows the total annual precipitation for the watershed as a whole. Annual rainfall
ranged from about 33 inches per year in 2000 to approximately 66 inches in 1995.

Annual precipitation varied significantly spatially (i.e., among locations or pixels) for any year.
Each box-and-whisker in Figure 3-3 presents the range of total annual rainfall for all pixels for a
year. Figure 3-3 demonstrates that there is significant temporal variability in annual precipitation.
The median values range from over 60 inches per year (1992 and 1995) to under 40 inches per
year (1990, 1999, and 2000). Total annual precipitation also varied significantly between
geographic locations (pixels) for any year. There were at least 10 inches of difference between
the highest and lowest pixel in all years, with the difference reaching 30 inches per year in some
years.
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Figure 3-1 Median Annual Rainfall in Each of the Pixels Used in the Sarasota Bay SIMPLE
Model
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Figure 3-2  Total Annual Rainfall to Sarasota Bay and Its Watershed

Rainfall
(infyear)

80

707

APERT IR AT

401

307

201

89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08

Figure 3-3  Variation in Total Annual Rainfall Among Pixels within Sarasota Bay and Its
Watershed
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3.2.3 Seasonal Variation

Figure 3-4 presents box-and-whisker plots of the monthly rainfall data used in the Sarasota Bay
SIMPLE model. There is a distinct seasonal signal in precipitation in the watershed. As is typical
of this region, June through September are significantly wetter than the other eight months. The
four wet season months have average precipitation of between 6 and 8 inches, while the eight dry
season months average between 2 to 3 inches, with at least one pixel showing zero rainfall for
each dry month. The highest monthly rainfall of 28 inches occurred in June.
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Figure 3-4  Variation in Total Monthly Rainfall to Sarasota Bay and its Watershed
3.3 HISTORICAL AND CURRENT FRESHWATER INPUTS
3.3.1 Total Freshwater Inputs
3311  Annual

Figure 3-5 shows total annual freshwater inputs for historical and current conditions. Two
patterns are evident. The first is that the freshwater inputs closely follow the precipitation
pattern. Total current freshwater inputs range from around 100,000 acre-feet/year to over
200,000 acre-feet per year. The other pattern is that the current freshwater inputs are fairly
uniformly larger (about 20%) than historical.
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Figure 3-5  Annual Freshwater Inputs to Sarasota Bay Under Current and Historical
Conditions

3.3.1.2 Seasonal

Figure 3-6 shows the seasonal variability in total freshwater inputs under historical and current
conditions. This figure illustrates a similar wet-dry pattern for both time frames. June has the
most extreme events, but months later in the wet season have the higher median inputs. There are
no zero-flow months because precipitation-independent sources contribute to freshwater inputs
each month.
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Figure 3-6 Seasonal Variation in Freshwater Inputs to Sarasota Bay under Current and
Historical Conditions

3.3.1.3  Spatial

Figure 3-7 presents the changes in total freshwater inputs from each individual basin between the
current and historical periods. The basin inputs reflect basin characteristics (e.g., land use, soils)
and the size of the basin. The modest increase in inputs for most basins is not surprising,
although the south portion of the watershed was already relatively developed in the 1950s.
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Figure 3-7 ' in Annual Freshwater inputs to Sarasota Bay from Basins within
the Watershed from Current to Historical Conditions

3.3.14 Sources

Table 3-1 compares the sources of freshwater inputs to Sarasota Bay under historical and current
conditions. Atmospheric deposition was the major source of freshwater to Sarasota Bay under
both conditions. This is a reflection of the ratio of the area of the Sarasota Bay estuary to the area
of the Sarasota Bay watershed. Baseflow and direct runoff were also significant contributors of
freshwater under both conditions. Point-source inputs were greater under current conditions,
reflecting the increased population served under current conditions.
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Table 3-1 Current and Historical Freshwater Inputs (ac-ft/yr) to Sarasota Bay by
Basin
Total does not include atmospheric deposition.
. . Atmospheric Base Direct S Point Septic
Period Basin Deposition flow Runoff Irmgation Sources | Tanks Total
Canal Road 272 408 12 0 33 692
Drain
Sarasota Bay
Coastal North 3,977 4,380 253 0 0 8,750
Palma Sola
Drain - 1,403 1,512 68 0 45 3,029
Bayshore
Cedar
Hammock 3,260 3,244 113 0 238 6,855
Creek
Current Bowlees 87,831 7,036 | 7,835 205 0 374 | 15,450
Creek
LO”QE’(‘;"’)‘/UL'dO 2,156 2,753 161 0 45 5,115
Sarasota Bay
Coastal South 1,679 1820 54 0 0 3,563
Whitaker 5210 | 5531 151 | 59740 | 329 | 16,939
Bayou
Hudson Bayou 2,538 2,810 67 0 9 5,424
Siesta Key 74 63 4 0 1 141
TOTAL 27,603 30,356 1,089 5,974 937 65,958
Canal Road
Drain 188 267 0 0 12 467
Sarasota Bay
Coastal North 2,113 3,447 0 0 25 5,585
Palma Sola
Drain - 732 755 0 0 0 1,487
Bayshore
Cedar
Hammock 1,127 2,282 0 0 10 3,419
Creek
L Bowlees
Historical Creek 87,831 3,202 4,872 0 0 32 8,106
Longboat/Lido
Ke 1,260 1,774 0 0 6 3,040
y
Sarasota Bay
Coastal South 130 140 0 0 0 270
Whitaker
Bayou 1,161 987 0 0 2 3,723
Hudson Bayou 2,811 3,843 228 0 2 6,884
Siesta Key 1,693 1,489 0 0 3,186
TOTAL 14,417 19,856 228 0 93 36,167
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Figure 3-8 presents the sources of freshwater inputs under current and historical conditions by
year. The relative contributions were consistent across most years.
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Figure 3-8 Sources of Freshwater Inputs to Sarasota Bay under Current and Historical
Conditions

3.3.2 Comparison of Historical and Current Baseflow

3.3.2.1 Annual

Baseflow is shallow groundwater flow that continues even during periods of no precipitation.
Figure 3-9 shows annual baseflow freshwater inputs for historical and current conditions. Two
patterns are evident. The first is that the freshwater inputs closely follow the precipitation
pattern. Total current freshwater inputs range from around 15,000 acre-feet/year to over
40,000 acre-feet per year. The other pattern is that, unlike total inflows, the current freshwater
inputs are larger than historical but the difference is not uniform and varies from almost 50%
higher during low flows to over 100% during high flows.
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Figure 3-9 Annual Baseflow Freshwater Inputs to Sarasota Bay Under Current and Historical
Conditions

3.3.2.2 Seasonal

Figure 3-10 shows the seasonal variability in baseflow freshwater inputs under historical and
current conditions. In the figure, the symbol in the box (circle and triangle) represents the mean
value for that month and the horizontal line is the median. The closer the symbol and line are, the
more normally distributed the data are. The top and bottom of the vertical lines (whiskers)
represent the highest and lowest values for that month, respectively.

Like surface runoff, baseflow is driven by rainfall and shows a distinct seasonal pattern.
However, the hydrological processes involving baseflow include precipitation infiltrating the
shallow water table and subsequent subsurface flow of the groundwater until it discharges into a
stream or canal channel. This produces a lag effect in the expression of the baseflow, illustrated
in Figure 3-10 by the low June values, increasing baseflows during July, August, and September,
and a slow decline for several months after as the water table levels drop when the wet season
ends. Current monthly baseflows vary from a low of about 1,200 acre-feet/month in May to a
high of over 4,000 acre-feet/month in September. Historical baseflows are lower, ranging from
under 1,000 acre-feet/month to just over 2,000 acre-feet/month in September.

APPENDIX B 3-12 WATER BUDGET



Sarasota Bay Water Quality Management Plan

Freshwater Input
(acre feet/month) Baseflow

8000; ® ¢ ®Current
A AHistorical
60001 I

- .
[ehibi Y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 3-10  Seasonal Variation in Baseflow Freshwater Inputs to Sarasota Bay Under Current
and Historical Conditions

3.3.2.3  Spatial

Figure 3-11 presents the changes to baseflow freshwater inputs from each individual basin
between historical and current conditions. The volume of baseflow is mainly a reflection of basin
size, although land use also accounts for spatial variation. However, in general the larger basins
in the north portion of the watershed produce greater volumes of baseflow.
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Figure 3-11 Baseflow Freshwater Inputs (acre-feet/year) to Sarasota Bay from Basins within
the Watershed

Figure 3-12 presents the change in baseflow freshwater inputs from each of the individual basins
corrected for basin area between the periods. Using the unit-area inputs (acre-feet/acre/year)
allow large and small basins to be compared on an equivalent basis. Unit loads reflect
normalized spatially-specific characteristics to be contrasted. In this case, land use is the
dominant feature that affects base flow.
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Figure 3-12  Change in Unit-Area Baseflow Freshwater Inputs (acre-feet/acre/year) to Sarasota
Bay from Basins within the Watershed between Historical and current Conditions
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3.3.3 Comparison of Historical and Current Direct Runoff
3.33.1 Annual

Figure 3-13 shows annual direct runoff freshwater inputs for historical and current conditions.
Runoff occurs as a result of precipitation, so the annual runoff is a function of annual rainfall.
Years of higher rainfall in general produce higher annual runoff values. Current annual runoff
ranges from under 20,000 acre-feet/year (2007) to over 50,000 acre-feet/year (2003). Historical
annual runoff is lower than under current conditions but follows the same patterns, as the same
precipitation was used for both scenarios. Historical annual runoff varied from a low of under
10,000 acre-feet/year to a high of 38,000 acre-feet/year.
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Figure 3-13  Annual Direct Runoff Freshwater Inputs to Sarasota Bay Under Current and
Historical Conditions

3.3.3.2 Seasonal

Figure 3-14 shows the seasonal variability in direct runoff freshwater inputs under historical and
current conditions. Runoff shows a typical seasonal pattern for both scenarios with higher
monthly values during the wet season and drier values during the dry season. Current monthly
values range from 6,000 acre-feet/month in September to a low of less than 1,000 acre-
feet/month in May. Historical values range from almost 5,000 acre-feet/month in September to a
few hundred acre-feet/month in May. The June mean and median values are well-separated. This
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indicates that a few extreme events (high value of 25,000 acre-feet/month) skew the distribution
of the monthly values.
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Figure 3-14  Seasonal Variation in Direct Runoff Freshwater Inputs to Sarasota Bay Under
Current and Historical Conditions

3.3.3.3  Spatial

Figure 3-15 presents the change to direct runoff freshwater inputs from each individual basin
between the historical and current periods. Like baseflow, the total runoff volume for a basin is
determined largely by the basin size but also by land use and other factors. Figure 3-15 shows the
most runoff originating in the largest basins for current and historical conditions.

Figure 3-16 presents the change to direct runoff freshwater inputs from each individual basin
corrected for basin area between current and historical periods. As with baseflow, using the unit-
area runoff allows runoff from different size basins to be compared on an equal basis. In this
case, land use is the main basin characteristic that affects unit-area runoff, with urbanized basins
generating more runoff per acre than undeveloped basins. Some of the largest unit-area volumes
are generated by the smaller basins.
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Flgure 3-15 Change to Direct Runoff Freshwater Inputs (acre- feet/year) to Sarasota Bay from

Basins within the Watershed between Historical and Current Conditions
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Figure 3-16 'Change to Unit-Area Direct Runoff Freshwater Ihputs (acre-feet/acre/year) to
Sarasota Bay from Basins within the Watershed between Historical and Current Conditions
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3.3.4 Rainfall-Freshwater Input Relationships
3.3.4.1  Total Freshwater Inputs
Figure 3-17 presents the ratio of total annual freshwater inputs to annual rainfall derived from the

historical and current SIMPLE model runs. The relationship is relatively linear, with more
precipitation generating more runoff in both scenarios.
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Figure 3-17  Ratio of Total Freshwater Inputs to Total Rainfall in the Sarasota Bay Estuary and
Watershed for Current and Historical Conditions

3.3.4.2  Direct Runoff Freshwater Inputs

Figure 3-18 presents the ratio of annual direct runoff freshwater inputs to annual rainfall derived
from the historical and current SIMPLE model runs. In the Sarasota Bay watershed, the
relationship of precipitation to runoff is generally the same as for precipitation and total runoff.
Higher runoff per rainfall unit reflects higher levels of urbanization in the watershed. Also, the
relationship shows that runoff is the dominant source of freshwater inputs to the bay.
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Figure 3-18 Ratio of Direct Runoff Freshwater Inputs to Total Rainfall in the Sarasota Bay
Estuary and Watershed for Current and Historical Conditions

3.4 CURRENT AND FUTURE FRESHWATER INPUTS
3.4.1 Total Freshwater Inputs
3411  Annual

Figure 3-19 shows total annual freshwater inputs for current and future conditions. Freshwater
inputs closely follow the trend for precipitation depicted in Figure 3-2. Total freshwater inputs
range from approximately 100,000 acre-feet/year to 225,000 acre-feet per year. There is very
little difference between future and current freshwater loads.
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Figure 3-19  Annual Freshwater Inputs to Sarasota Bay under Current and Future Conditions

34.1.2 Seasonal

Figure 3-20 shows the seasonal variability in total freshwater inputs under current and future
conditions. This figure illustrates a similar wet-dry pattern for both time frames. June has the
most extreme events, but months later in the wet season have the higher median inputs. There are
no zero-flow months because precipitation-independent sources contribute to freshwater inputs
each month.
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Figure 3-20  Seasonal Variation in Freshwater Inputs to Sarasota Bay under Current and Future
Conditions

3.4.1.3  Spatial

Figure 3-21 presents the change in total freshwater inputs by basin between the current and
future conditions. Basin inputs are a result of the composition of land use and soils within the
basin as well as basin size. For the most part, there is little change in total freshwater inputs from
current to future conditions with the exception of the cessation of point source discharges to
Whitaker Bayou. This reflects the present high level of urbanization within the watershed and the
low potential for any significant increase in urban development.
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Figure 3-21  Change in Median Annual Freshwater Inputs to Sarasota Bay from the Various
Basins within the Sarasota Bay Watershed Between Current and Future Conditions

3.4.1.4 Sources

Table 3-2 compares the sources of freshwater inputs to Sarasota Bay under current and future
conditions. Atmospheric deposition was the major source of freshwater to Sarasota Bay under
current and future conditions. This is a reflection of the ratio of the area of the Sarasota Bay
estuary to the area of the Sarasota Bay watershed. Baseflow and direct runoff were also
significant contributors of freshwater under both conditions. Point-source inputs were greater
under the current conditions, reflecting the transition of the City of Sarasota plant from surface
water discharges to deep-well injection and reuse irrigation under future conditions.

Figure 3-22 presents the sources of freshwater inputs under current and future conditions by
year. The relative contributions of each source, except point source, were slightly higher under
future conditions compared to current estimates of freshwater inputs.
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Table 3-2  Current and Future Freshwater Inputs (ac-ft/yr) to Sarasota Bay by Basin
Total does not include atmospheric deposition.
Period Basin Atmosp_h_erlc Base flow Direct Irrigati Point Septic Total
Deposition Runoff on Sources Tanks

Canal Road Drain 272 408 12 0 33 692

Sarasota Bay Coastal North 3,977 4,380 253 0 0 8,750

Pala Sola Drain - Bayshore 1,403 1,512 68 0 45 3,029

Cedar Hammock Creek 3,260 3,244 113 0 238 6,855
Bowlees Creek 7,036 7,835 205 0 374 15,450

Current Longboat/Lido Key 87,831 2,156 2,753 161 0 45 5,115
Sarasota Bay Coastal South 1,679 1820 54 0 0 3,563
Whitaker Bayou 5,210 5,631 151 5,974 329 16,939

Hudson Bayou 2,538 2,810 67 0 9 5,424

Siesta Key 74 63 4 0 1 141
TOTAL 27,603 30,356 1,089 5,974 937 65,958

Canal Road Drain 275 400 12 0 0.3 687
Sarasota Bay Coastal North 4,909 4,641 337 0 141 10,027

Pala Sola Drain - Bayshore 1,446 1,535 72 0 45 3,098

Cedar Hammock Creek 3,322 3,257 118 0 238 6,935
Bowlees Creek 7,377 8,002 229 0 374 15,983

Future Longboat/Lido Key 87,831 2,345 2,743 166 0 45 5,299
Sarasota Bay Coastal South 1,772 1,770 55 0 10.4 3,607
Whitaker Bayou 5,747 5,914 169 0 72 11,902

Hudson Bayou 2,615 2,902 71 0 8.6 5597

Siesta Key 81 62 4.0 0 0.5 148
TOTAL 29,891 31,226 1,233 0 935 63,284
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Figure 3-22  Sources of Freshwater Inputs to Sarasota Bay Under Current and Future
Conditions

3.4.2 Comparison of Current and Future Freshwater Inputs from Baseflow

3421 Annual

Baseflow is shallow groundwater flow that continues even during periods of no precipitation.
Figure 3-23 shows annual baseflow freshwater inputs for current and future conditions are.
Baseflow is greater under future watershed conditions, although the increase is <10% of current
loads. As with total freshwater inputs, baseflow volumes reflect the annual variation in

precipitation shown in Figure 3-2.
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Figure 3-23  Annual Baseflow Freshwater Inputs to Sarasota Bay Under Current and Future
Conditions

3.4.2.2 Seasonal

Figure 3-24 shows seasonal variability in freshwater inputs from baseflow under current and
future conditions. In the figure, the symbol in the box (the circle and triangle) represents the
mean value for that month and the horizontal line is the median. The closer the symbol is to the
median line, the more normally distributed the data are. Vertical lines (whiskers) represent the
highest and lowest values for the month.

Baseflow is driven by rainfall and exhibits distinct seasonality with greater baseflow during the
wet months of June through September compared to the drier months of October through May. A
lag effect is observed as a result of the time required for precipitation to infiltrate the shallow
water table and discharge to surface waters. This lag effect is apparent in Figure 3-24 as low June
values; increasing baseflow during July, August, and September; and a slow decline for several
months following the peak wet season as the water table drops and returns to dry-season levels.
Current and future monthly baseflows are similar during most months but are slightly higher
during the wet season for future conditions compared to current freshwater loads. Baseflow
varies from a minimum of about 500 acre-feet/month in June to a maximum of over 7,000 acre-
feet/month in September. Mean monthly baseflow varied between the wet and dry seasons and
ranged from approximately 1,000 to 4,500 acre feet/month during current and future conditions.
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Figure 3-24  Seasonal Variation in Baseflow Freshwater Inputs to Sarasota Bay Under Current
and Future Conditions

3.4.23  Spatial

Figure 3-25 presents changes to the freshwater inputs contributed by baseflow between the
current and future periods. In both periods, baseflow is mainly a function of basin size, although
land use and soil type also account for some of the observed spatial variation. In general, larger
basins in the northern portion of the watershed exhibit greater volumes of baseflow. As with total
freshwater inputs, there is little change from current to future conditions, again reflecting the
present high level of urbanization within the watershed and the low potential for any significant
increase in urban development. The most prominent increases in total freshwater inputs appear to
be in the coastal basins.

Figure 3-26 illustrates changes to the unit-area-corrected freshwater inputs contributed by
baseflow between the current and future periods. When baseflow is standardized for basin size,
more apparent increases in freshwater inputs are observable. Again, coastal basins appear to have
the largest increase in baseflow from the current to future conditions.
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Flgure 3-25 Changes to Freshwater Inputs from Baseflow (acre feet/year) to Sarasota Bay
between Current and Future Conditions
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Figure 3-26  Changes to Unit-Area Freshwater Inputs from Baseflow (acre-feet/acre/year) to
Sarasota Bay Between Current and Future Conditions
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3.4.3 Comparison of Current and Future Freshwater Inputs from Direct Runoff

3.43.1 Annual

Figure 3-27 shows annual variation in freshwater inputs from direct runoff the current and future
periods. Runoff occurs as a result of precipitation, so the annual runoff is a function of annual
rainfall. Years of higher rainfall generally produce higher annual runoff values. Current annual
runoff ranges from approximately 20,000 acre-feet/year to just over 50,000 acre-feet/year.
Current annual runoff is lower than that estimated for future conditions, although runoff
estimates for both periods exhibit a similar trend because the same precipitation record was used
for both scenarios. Estimates of annual runoff for the future condition were very similar to those
observed for current conditions.
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Figure 3-27  Annual Direct Runoff Freshwater Inputs to Sarasota Bay Under Current and
Future Conditions

3.43.2 Seasonal

As with baseflow, direct runoff is driven by rainfall and shows a distinct seasonal pattern. This
seasonal variation under current and future conditions is represented by higher monthly values
during the wet season and lower values during the dry season as shown in Figure 3-28. Current
monthly values range from a maximum of 25,000 acre-feet/month in September to nearly 0 acre-
feet/month in May. Future runoff values were very similar to those for current conditions. The
mean and median values for June are well-separated, indicating that a few extreme rain events
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skewed the distribution of monthly values (i.e., high value of 25,000 acre-feet/month). Mean
monthly runoff varied by an order of magnitude between the wet and dry seasons and ranged
from 500 to 5,000 acre feet/month during current and future conditions.
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Figure 3-28  Seasonal Variation in Direct Runoff Freshwater Inputs to Sarasota Bay Under
Current and Future Conditions

3.4.3.3  Spatial

Figure 3-29 presents changes to the spatial distribution of freshwater inputs from direct runoff
between the current and future periods. Like baseflow, the total direct runoff from a basin is
determined largely by the basin size but also by land use, soil type, and other factors. Figure 3-29
shows the most runoff originating in the largest basins in future and current conditions, although
there is little difference in runoff volumes between current and future conditions.

Figure 3-30 depicts changes to the unit-area corrected freshwater inputs from direct runoff
between the current and future periods. Standardizing by basin area makes it possible to identify
basins contributing a disproportionate volume of freshwater to the estuary. In the case of
Sarasota Bay, land use appears to be closely related to unit-area runoff, with more urbanized
basins generating more runoff per acre than less developed basins. Some of the largest unit-area
volumes originate in the smaller basins. The largest change in runoff from current to future
conditions appears to be in the more southern basins of Sarasota County.
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Figure 3-29 Ch-anges to Freshwater Inputs from Direct Runoff (acre-feet/year) to Sarasota Bay
between Current and Future Conditions
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Figure 3-30 Changes to Unit-Area Freshwater Inputs from Direct Runoff (acre-feet/acre/year)
to Sarasota Bay Between Current and Future Conditions
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3.4.4 Relationships between Rainfall and Freshwater Input
3.4.4.1  Total Freshwater Inputs

Figure 3-31 compares total annual rainfall to freshwater loadings for the current and future
periods. There is a positive relationship between rainfall and freshwater inputs, with more
precipitation generating greater volumes of freshwater. Freshwater inputs are only slightly
greater for a given amount of rainfall in the future scenario relative to current estimates.
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Figure 3-31  Relationship Between Total Freshwater Inputs and Total Rainfall for Current and
Future Conditions in the Sarasota Bay Watershed

3.4.4.2  Direct Runoff Freshwater Inputs

Figure 3-32 compares total annual direct runoff as a function of annual rainfall amounts for
current and future periods. In the Sarasota Bay watershed, the relationship between precipitation
and direct runoff is generally the same as that for total freshwater inputs. Higher runoff during
the future period reflects the increased extent of urban land cover in the watershed compared to
the current level of development.
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Figure 3-32  Relationship Between Direct Runoff Freshwater Inputs and Total Rainfall for
Current and Future Conditions in the Sarasota Bay Watershed
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4.0 PROJECT AND PROGRAM RECOMMENDATIONS

arasota County is innovative in its intent to evaluate alternative means of water supply and

on-site storage to meet irrigation needs and reduce stormwater runoff to the bay. For this

plan, we will look at alternative methods of stormwater harvesting. Jones Edmunds
identified potential conservation and stormwater harvesting opportunities in the Sarasota Bay
Watershed. Project and site-selection methodology is provided in Section 4.1, and the site
investigation process is described in Section 4.2. Analysis of project and programmatic
recommendations to reduce potable water demands are described in Section 4.3.

For this TSD, all the projects are identified as stormwater-harvesting projects. While augmenting
reclaimed water with harvested stormwater is permittable (62-610.472(3), FAC), design and
operational issues associated with this type of system will require special attention. Specifically,
a one-way flow device must be installed so reclaimed water is not introduced to the stormwater
system, a condition that is not permittable. From an operational standpoint, disinfection must be
provided and the fecal coliform and total suspended solids limits established for high-level
disinfection must be met (62-600.440(5), FAC) for the treated surface water or stormwater
supply before mixing with the reclaimed water.

Augmenting stormwater-harvesting ponds with reclaimed water is also permittable and does not
require the special considerations listed above. Rule 62-610.464(4)(c), FAC, states “EXisting or
proposed lakes or ponds (such as golf course ponds) are appropriate for storage of reclaimed
water and stormwater management if all Department rules are met and the use of lakes or ponds
for reclaimed water storage will not impair the ability of the lakes or ponds to function as a
stormwater management system. Rule 62-610.830, FAC, contains permitting requirements for
these types of storage lakes or ponds. Lakes or ponds (such as golf course ponds) used to store
reclaimed water are not required to meet the storage pond design, construction, and operation
requirements in Rules 62-610.414(7) and (8), FAC.” If the ponds discharge intermittently or
continuously to waters of the state, the discharge must be permitted under_62-620, FAC (62-
610.830, FAQC).

Stormwater-harvesting opportunities in the County can be .
divided by scale: regional, subregional, and local. Regional- HarveSt'ng_Stormwater
scale projects impact water supply for the entire watershed, [AALLIUYTCESCELTVE
subregional-scale projects impact communities such as [RCCUWEUCHEUVRATECT
irrigation systems within a subdivision, and local-scale RS SYATIILERyEETRIE T Tgls)
projects are implemented by homeowners for individual flows to Sarasota Bay
property conservation and use such as rain barrels and IO RICRIglo]0|E=1g[=IF
cisterns.
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At the largest (i.e., regional) scale, stormwater may be available to supplement the County water
supply. At the next largest (i.e., subregional) scale, stormwater may be available largely as a non-
potable irrigation source or supplement. Opportunities at the subregional scale will typically
serve a limited number of larger entities, such as a residential development or a golf course. At
the smallest (i.e., local) scale, stormwater-harvesting opportunities are typically confined to the
individual property owner. Regardless of scale, the following four components are necessary to
implement a stormwater-harvesting project:

X Sustainable supply—A sufficient volume of stormwater is needed to satisfy all or
a significant percentage of the intended end use. The available volume must
exceed the volume needed to sustain a healthy downstream ecosystem.

X Storage—The timing between the availability of stormwater and the needed end
use rarely coincides. Thus, storage is required to bridge the timing gap between
supply and demand. Larger storage volumes translate to higher rates of use for
harvested stormwater but at larger costs. New storage opportunities at the regional
and subregional scale in a relatively developed watershed like Sarasota Bay are
typically space-constrained due to the lack of available land.

X/
°e

Transmission/distribution system—Distance and elevation differences between
the supply/storage location and the end use must be overcome with a
transmission/distribution system. At the regional scale, the relative cost of this
component is typically not as large since the distribution system to the end user
usually exists. At the local scale, the distribution system is often simple to
construct and maintain. The transmission/distribution system at the subregional
scale is often the limiting factor for stormwater-harvesting opportunities because
of the relatively high cost of the component—particularly for retrofits, which is
more of a necessity in a relatively developed watershed such as Sarasota Bay.

X/
°e

End use—A beneficial end use is necessary to implement a stormwater-harvesting
project. At the regional scale, the end use is typically as a potable water source. At
the subregional and local scale, it is typically a supplemental irrigation source.
Although end uses for stormwater are ubiquitous throughout the Sarasota Bay
Watershed, the challenge is in cost-effectively matching end use with the other
three components—sustainability, storage, and transmission/distribution.
Regardless of whether the end use of the stormwater is potable or non-potable,
effective conservation measures should remain in place.

Although not listed as a necessary component above, treatment in some form is usually needed in
stormwater-harvesting projects at the two larger scales. The type of treatment varies by end use.
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41 METHODOLOGY

Jones Edmunds collected and assembled information, including existing reports, plans, and GIS
data, to identify potential stormwater-harvesting opportunities in the Sarasota Bay Watershed.
Jones Edmunds began the investigation with a GIS desktop analysis to identify potential
stormwater-harvesting areas and potential user areas throughout the watershed. These areas were
then refined to potential stormwater-harvesting project sites. Finally, Jones Edmunds evaluated
project feasibility at the sites. The following summarizes this methodology, and Section 4.3
provides the results from the analysis and potential project and program recommendations.

x\\

# SIMPLE historical to current volume
increases

» Stormwater network

Water Budget

Potential Harvesting Areas

» Current reuse service area ™

* Water supply wells and well fields

» Meighborhoods, Schools, Libraries,
Cemeteries, Golf Courses

EIiStiI‘Ig » Parks and natural lands, preservation

£ - areas, conservation sasements,
Information recreational fields

vy

Potential Users

‘\|
* Harvesting demand
» Availability of onsite storage
» Distribution feasibility
Analysis

.

Potential Project

Recommendations
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4.2 INVESTIGATION

Details concerning the elements of Jones Edmunds’ investigations are provided in the following
subsections.

4.3 IDENTIFICATION OF POTENTIAL HARVESTING AREAS

Jones Edmunds used GIS to compile and review data developed from the Pollutant Loading
Model input and results together with aerials and other base data and information obtained from
Sarasota County and SWFWMD. These datasets and information included the following:

*

< Spatially Integrated Model for Pollutant Loading Estimates (SIMPLE) model
input and results (i.e., irrigation areas and changes in direct runoff volumes).
Sarasota County Interconnected Channel and Pond Routing (ICPR) watershed
models.

Sarasota County Stormwater Inventory.

Sarasota County Utilities Inventory (reclaimed water lines).

2010 SWFWMD aerial imagery.

X/
°e

X/
°

X3

*

X/
°

A GIS desktop analysis of the parameters above yielded potential sources of stormwater in the
watershed (Figure 4-1). SIMPLE volume results are detailed in the Water Budget Technical
Support Document: Historical and Current Water Budget Loadings.

4.4 IDENTIFICATION OF POTENTIAL USERS

Jones Edmunds used GIS to screen the Sarasota Bay Watershed for potential stormwater users.
The screening focused on larger neighborhoods with neighborhood associations, schools, parks,
recreational fields, libraries, cemeteries, and other locations. The datasets and information used
in the screening were obtained from Sarasota County and SWFWMD and included the
following:

<> Current reuse service area.
Neighborhoods, public schools, libraries, and public golf courses.
Parks and natural lands, preservation areas, conservation easements, and
recreational fields.

L)

7 X/
L XA X4

A GIS desktop analysis of the parameters above yielded potential users of stormwater in the
watershed (Figure 4-2).
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4.4.1 Identification of Potential Projects

Using the criteria discussed below, a scoring system was established for ranking the potential
locations as stormwater-harvesting projects. The criteria have cost and feasibility implications. In
each case, a higher score indicates a more favorable value with respect to the harvesting
opportunity at the site.

X Distribution—This criterion reflects the relative difficulty of constructing a
stormwater-harvesting distribution system, with values ranging from 0 to 2. A
value of 0 represents a new distribution system that would need to be constructed
in an area with many site constraints. A value of 2 represents a distribution system
that is largely built and only needs a relatively small number of additions or
improvements.

X/
°e

Availability of on-site storage—Values in this category range from 0 to 2, with
0 representing that all storage would need to be constructed, 1 representing that
usable storage is present but significant expansion would be required, and
2 representing that it may be possible to use existing storage with little to no
modification.

X/
°e

Harvesting demand—Values in this category range from 0 to 3, with
3 representing the highest irrigation needs in terms of volume over the site area.
These values are largely based on the rates from the irrigation feature class
developed for the SIMPLE-monthly model.

X Level of runoff—Values in this category range from 0 to 2, with O representing
the areas where the direct runoff is currently lowest, and 2 representing areas
where the direct runoff is the highest and therefore in the greatest need of water
capture. These values are based on the volumes (acres per foot per year) of each
watershed basin in the direct runoff feature class developed for the SIMPLE-
monthly model.

Points were assigned to each category. Because of their relative respective impacts to cost using
the value ranges discussed above, a weighting factor of 2 was applied to distribution and
availability of on-site storage. After applying the weighting factor, the values were summed in
the three categories for an overall score. Figure 4-3 shows the 13 sites evaluated, and Table 4-1
shows the unweighted scores for each criterion and total weighted scores.
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Table 4-1 Summary of Potential Stormwater Reuse Projects
. Level .
Pfole"t Site Name Owner Scale Area Distribution | Demand | Storage of Weighted Recommended
Site ID (acres) Total
Runoff
1 Airport Ponds Sarasota County Regional 73.2 2 3 2 0 11 No
Bay Haven Sarasota County .
2 Elementary School School Board Subregional 54 2 1 0 1 6 Yes
3 Booker High School Sarasota County Subregional | 38.6 2 2 1 0 8 Yes
School Board
4 Arlington Park and | o ¢ sarasota | Subregional | 14.6 2 2 1 1 9 Yes
Aquatic Complex

5 Orange Avenue Park | City of Sarasota | Subregional 4.9 2 3 0 2 9 Yes

6 Ken Thompson Park City of Sarasota | Subregional 3.7 1 2 0 1 5 Yes

7 Gillespie Park City of Sarasota | Subregional 9.6 2 2 1 2 10 Yes

City of Sarasota
8 Wastewater City of Sarasota Regional 25 2 3 2 2 13 No
Treatment Plan

9 12" Street Pond City of Sarasota | Subregional 2.7 2 3 2 2 13 No

10 Martin :gl;t:l](er King City of Sarasota | Subregional | 32.1 2 3 0 1 8 Yes

11 R°beft Taylor City of Sarasota | Subregional | 12.1 2 2 0 1 7 Yes

Community Complex

12 Lime Lake Park Sarasota County | Subregional 4.6 1 2 3 1 11 Yes

13 MarlorFl)Q ggerson City of Sarasota | Subregional | 18.7 0 2 0 2 4 No
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45 ANALYSIS\RECOMMENDATIONS

The following sections provide investigation summaries and recommendations for the selected
project sites as well as program recommendations to help manage water supply in the watershed.

This section contains water supply project descriptions. Including proposed projects does not
confer any special status, approval, permitting, standing, or funding from SWFWMD. All
proposed projects are subject to regulatory review and permitting. Requests for funding
assistance will have to meet the requirements of funding programs and be subject to
SWFWMD's Governing Board appropriating funds.

4.6 REGIONAL-SCALE PROJECTS

Conditions for regional-scale stormwater-harvesting projects are generally unfavorable in this
watershed for two primary reasons. First, the most favorable storage locations in terms of having
the largest contributing area are in essentially built-out portions of the watershed that thus have
little room for storage. Second, a considerable amount of new infrastructure through urbanized
areas would be required to convey flows to a treatment facility.

4.6.1 Site 1 — Airport Ponds
This County-owned site just southeast of the Sarasota Bradenton International Airport (Figure 4-

4) in the Whitaker Bayou basin has sizable surface water impoundments that cause this site to
stand out as a potential water supply project.
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Figure 4-4  Airport Ponds Location Map
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4.6.1.1  GIS Desktop Analysis

According to the SIMPLE model, this region is showing a slight increase in direct runoff from
historical conditions. Direct runoff has increased significantly more in other areas across the
watershed, which makes this location a candidate to receive excess runoff transferred from other
areas, especially since a large on-site surface water impoundment already exists. Reclaimed and
irrigation water lines are lacking in this area, but the extensive inventory of stormwater structures
on this site should be evaluated to determine if a regional-scale distribution system would be
feasible for this area to offset potable and groundwater use (Figure 4-5).

18 inch
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8 Stormwater Pipes
= - Collector
- CrossDrain
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|| = Outfall
= Overflow
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acft/aclyr
0.30-033
034-041

Figur 4-5  Airport Ponds GIS AnaIyS|s Map

46.1.2 Recommendation

Jones Edmunds does not recommend a project at this site at this time because further
investigation showed that the parcels are owned by Manatee County. The County only wishes to
consider publicly owned lands for this plan. We recommend that the County work with Manatee
County to identify potential partnering opportunities.

4.6.2 Site 8 - City of Sarasota Wastewater Treatment Plant and Site 9 — 12" Street Pond

Site 8 is in the Hudson Bayou basin at the southeast corner of 12" Street and Orange Avenue
(Figure 4-6), and Site 9 is across the street on the north side of 12" Avenue. Both sites are owned
by the City of Sarasota.
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4.6.2.1  GIS Desktop Analysis

Sites 8 and 9 are adjacent to the City of Sarasota Wastewater Treatment Plant and have large
ponds available for storage. According to the SIMPLE model, this region is showing a high
increase in direct runoff from historical conditions, so capturing the increased runoff before it
leaves the site would be beneficial. The captured stormwater could be directed to the treatment
plant, treated, and used as reclaimed water, thus reducing runoff in the area (Figure 4-7).
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4.6.2.2  Recommendation

Jones Edmunds does not recommend this project at this time because the County has more
available reclaimed water than demand and the benefits would not justify the cost. If the County
reclaimed water demand increases, the project should be re-evaluated to direct stormwater from
the pond to augment the system.

4.7 SUBREGIONAL-SCALE PROJECTS

Subregional-scale stormwater-harvesting opportunities in the Sarasota Bay Watershed exist
largely as projects that can provide a non-potable irrigation source or supplement. Subregional-
scale projects will typically serve one or two larger users (e.g., a school). Sustainable supplies
are relatively plentiful throughout the watershed. The Water Budget Analysis indicates greater
average-annual direct runoff under existing conditions than under historical conditions (Figure 4-
8). Because of the relatively small storage footprint required for a stormwater-harvesting system,
an abundance of potential withdrawal locations exist throughout the watershed in the form of
potential storage areas that can capture the excess runoff and distribute it on site, thus removing
it from the overall system that ultimately drains to the Bay. Potential storage areas would rely on
retrofitting existing ponds or constructing new ponds or cisterns on public properties.
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Figure 4-8  Annual Direct Runoff Freshwater Inputs to Sarasota Bay under Current and
Historical Conditions

Transmission/distribution is one of the most limiting factors for stormwater-harvesting
opportunities in this watershed. Irrigation systems that use stormwater cannot be connected to
potable distribution systems because of potential contamination of the potable source.
Retrofitting existing urban land uses (e.g., residential development) with separate or
disconnected irrigation systems is typically cost-prohibitive. Therefore, subregional opportunities
are limited to areas where separate distribution systems already exist or where retrofitting the
distribution system may not be cost-prohibitive.

4.7.1 Site 2 — Bay Haven Elementary School

This potential project site is at Bay Haven Elementary School just west of US 41 and south of
Patterson Drive (Figure 4-9). The school is in the Sarasota Coastal watershed basin.
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Figure 4-9 Bay Haven Elementary School Location Map
4.7.1.1  GIS Desktop Analysis

This school is an appropriate site for a cistern (Figure 4-10), and the school currently irrigates its
grounds using potable water. Runoff volumes at Bay Haven Elementary are slightly higher than
historical conditions, and the area is not served by reclaimed line (Figure 4-11).
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4.7.1.2  Recommendation

Jones Edmunds recommends working with the school to install roof-top cisterns to offset the
potable water uses such as irrigation. Additionally, the County could work with school staff to
implement an educational outreach program. The faculty and students could install and maintain
rain barrels and monitor the amount of rainwater captured and used throughout a school year.
This educational component would teach students to conserve stormwater and facilitate shared
learning in their communities.

Summary:

X3

S

Install cisterns.

Irrigate with harvested rainwater before potable water.
Install rain barrels.

Start educational program with students and faculty.

X3

%

X3

S

X3

%

4.7.2 Site 3 — Booker High School

Booker High School is in the Whitaker Bayou basin south of Myrtle Street and east of Orange
Avenue (Figure 4-12).
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4.72.1  GIS Desktop Analysis
Sarasota County landfill files indicate that the Booker High School site may have been an old

landfill; however, Sarasota staff reviewed historical aerials (Figure 4-13) and were unable to
confirm the site’s previous landfill status.
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Figure 4-13  Booker High School 1948 Aerial Map
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Booker High School is currently under renovation. Construction is scheduled to be completed in
2013, and the re-routed Orange Avenue is expected to open in early February. Renovations to the
school include adding five new buildings and major renovations to five buildings.

The Booker High School Project site encompasses two adjacent parcels owned by the Sarasota
County School Board. The off-site parcels contain an extensive stormwater system that currently
discharges through a series of ponds before discharging through a pipe network south and west
to Whitaker Bayou. The school parcel discharges through several storm drain collection systems
via open channels and pipe networks to the south and then west to Whitaker Bayou.

The school has several recreational facilities, including a baseball field, a football field, and
tennis courts. The school currently irrigates with potable water (Figure 4-14 and Figure 4-15).

]

Figure 4-14 ooke High School 2010 Aerial Map
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4722 Recommendation

Jones Edmunds recommends working with the high school to convert the ponds on the east
parcel to stormwater-harvesting ponds with some water quality components and re-directing the
majority of the site runoff to the ponds for storage and irrigation use. Jones Edmunds also
recommends evaluating the construction plans for the current renovations to see if adding Low
Impact Development (LID) options to reduce the amount of runoff leaving the site is feasible.
Rooftop cisterns, rain barrels, and parking pavers would be low-cost, feasible options that can be
incorporated into Booker High School's Science, Technology, Engineering, and Math (STEM)
Program as an educational outreach element to teach students about water conservation.

Summary:

>

X/
*

Install cisterns.

Convert the ponds on the east parcel to stormwater-harvesting ponds for
irrigation.

Install rain barrels.

Install permeable pavers in parking lot.

X Work with the STEM Program for educational opportunities related to water
conservation.

*

R/
L X4

R/
L X4

X/
X4

*

>

7
*
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4.7.3 Site 4 — Arlington Park and Aquatic Complex

The Arlington Park and Aquatic Complex is in the Hudson Bayou basin. The complex is east of
Tamiami Trail between Waldemere and Hyde Park Streets (Figure 4-16). The park is owned by
the City of Sarasota; operated by Sarasota County Parks and Recreation; and offers recreational
as well as aquatic services such as multiple pools, basketball, tennis, and racquetball courts,
playground, walking trail, and gymnasium.
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F_igure 4-16  Arlington Park and Aquatic Complex Location Map

4.7.3.1  GIS Desktop Analysis

The Arlington Park and Aquatic Complex is an approximately 15-acre site that appears to be
partially irrigated with potable water. Stormwater runoff from the site and adjacent areas drain to
a large on-site stormwater pond via swales and open ditches (Figure 4-17). The pond discharges
off site to the west via an open channel to the Hudson Canal (Eigure 4-18). The direct stormwater
runoff for the area has increased 0.58 acre-foot/acre/year from historical conditions according to
the SIMPLE model, which makes this site ideal with respect to supply.
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47.3.2 Recommendation

Jones Edmunds recommends converting the existing pond to a stormwater-harvesting pond to
supply irrigation to the complex. We also recommend investigating the feasibility of working
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with local residents to supply harvested stormwater to offset residents’ potable water irrigation
needs and installing public education signs.

Summary:

X/
°e

Convert the on-site ponds to stormwater-harvesting ponds.
Install a public education kiosk to display how water is harvested and re-used.
Work with local residents to augment their irrigation with harvested stormwater.

X3

S

X/
°e

4.7.4 Site 5 - Orange Avenue Park

Orange Avenue Park is in the Whitaker Bayou basin at the northeast corner of 18" Street and
Orange Avenue (Figure 4-19). The park is owned by the City of Sarasota and operated by
Sarasota County Parks and Recreation. The park is a small community park within walking
distance to neighborhoods and features a basketball court, playground, and picnic benches.
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Figure 4-19 OrangeAvenue Park Locatlon Map
4.74.1  GIS Desktop Analysis

Orange Avenue Park is in an area with a high increase in stormwater runoff from historical
conditions. The park is approximately 5 acres in size. According to the Sarasota County GIS
irrigation layer, the site is irrigated by potable water (Figure 4-20). The nearest reclaimed lines
are more than a mile from the park. The stormwater inventory shows a 42-inch pipe along the
south property line of the parcel (Figure 4-21).
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4742 Recommendation

Jones Edmunds recommends evaluating the construction of a stormwater-harvesting pond at the
southwest corner of the park. The pond should be designed to be large enough to augment the
park’s irrigation needs during the rainy season. Public education signs or kiosks should be
displayed near the ponds.

Summary:

X/
°

Install a stormwater-harvesting pond.
» Irrigate the park with harvested water.
Install a public education kiosk to display how water is harvested and re-used.

DS

X/
°

4.7.5 Site 6 — Ken Thompson Park Preserve

Ken Thompson Park is in the Sarasota Coastal basin on Ken Thompson Parkway on City Island
(Figure 4-22). This 92-acre park is owned by the City of Sarasota and operated by Sarasota
County Parks and Recreation. The park is a waterfront park with boardwalks through mangroves
and tidal marsh restoration areas and features a boat ramp, canoe/kayak launch, fishing pier,
playground, bait shop, and rest rooms.

R, :
Photos courtesy of http:\\discovernaturalsarasota.org

APPENDIX B 4-25 PROJECT AND PROGRAM
RECOMMENDATIONS


http://discovernaturalsarasota.org/

Sarasota Bay Water Quality Management Plan

Figure 4-22

4.75.1  GIS Desktop Analysis
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Ken Thompson Park Location Map

Ken Thompson Park is in an area with a high increase (0.59-acre-foot/acre/year) in stormwater
runoff from historical conditions. According to the Sarasota County GIS irrigation layer, the
southwest portion of the park is irrigated by potable water (Figure 4-23). The 2010 SWFWMD
aerial photos show several buildings in the irrigated area (Figure 4-24).
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475.2 Recommendation

Jones Edmunds recommends installing greenroofs and rain barrels on the larger buildings in the
southwest portion of the park. We also recommend installing cisterns on other City-owned
buildings in the area, such as the large buildings to the west leased by Mote Marine. The cisterns
will collect rainwater to irrigate the plants.

Summary:

X/
°e

Install greenroofs on the park buildings.

Install cisterns or rain barrels on the other City-owned buildings.

Install a public education kiosk to display how water is harvested and re-used and
the benefits of a greenroof.

2 Replace parking lot asphalt with pervious pavers

X3

S

X/
°e

4.7.6 Site 7 — Gillespie Park

Gillespie Park is in the Hudson Bayou basin north of 7" Street
between Osprey and Gillespie Avenues (Figure 4-25). The .
park was originally platted in 1917 as part of the City’s [ GILLESPIE
experimental farm (http://sarasotagov.com) and was sold to the s PARK =
City in 1924. This approximately 10-acre park is owned by the ,
City of Sarasota and operated by Sarasota County Parks and
Recreation. The park is named after the first mayor of Sarasota
and features a Gallery of Patriots, lawn bowling, tennis courts,
playgrounds, walking trails, and picnic areas.
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Figure 4-25  Gillespie Park Location Map
4.7.6.1  GIS Desktop Analysis

Gillespie Park is in an area with a high increase (0.73-acre-foot/acre/year) in stormwater runoff
from historical conditions. According to the Sarasota County GIS irrigation layer, the park does
not irrigate on site; however, several nearby residents have potable irrigation systems and may be
able to beneficially use the stormwater captured onsite (Figure 4-26 and Figure 4-27).

= Reclaimed Water Lines
Change in Direct Runoff (CurHist)
P4 acftiaciyr

0.30-
0.34-
0.42-
0.56 -
ST
0.68 -

B - 076-

0.33
0441
0.55
0.58
0.67
0.75
2.00

Sarasota County Imigation
Ground/Potable VWater

Reclaimed Wastewater
Stormwater Pipes
4 - Collector
| - CrossDrain
Culvert
= Qutfall
= Qverflow
= SideDrain

APPENDIX B 4-29 PROJECT AND PROGRAM

RECOMMENDATIONS



Sarasota Bay Water Quality Management Plan

7

a4
q

o YAy
‘— s : P

Photo ceit: WiIIia Masell

476.2 Recommendation

T
- T e
. < 6.inche.

Jones Edmunds recommends installing
greenroofs on the buildings in the southwest
portion of the park to reduce runoff from
the site. We recommend installing rain
barrels on the buildings, converting the on-
site pond to a stormwater-harvesting pond
to collect rainwater to irrigate plants, and
adding public education kiosks and sign.

Summary: ; .
g Gillespie Park
' Stormwater Pipes
o Install greenroofs on the park & & oo
buildings. E e
< Install rain barrels on the park & _ome. ;
buildings. ¥ - SideDrain i T I o
o - . Sarasota County Irrigation
> Convert the existing stormwater u Ground/Potable Water 100 200 7\%!
. o . == eet |-
pond to a stormwater-harvesting [y = Recamed Westewater Tien = 200 4
pond for on-site irrigation and other ) '
uses. Figure 4-27  Gillespie Park GIS Aerial Map
<> Install a public education kiosk to

display how water is harvested and
re-used and the benefits of a
greenroof.

4.7.7 Site 10 — Martin Luther King Park
Martin Luther King Park is in the Whitaker Bayou basin at the southwest corner of Dr. Martin

Luther King Jr. Way and Coconut Avenue (Figure 4-28). This small neighborhood park features
picnic areas and a rest room. Whitaker Bayou runs along the west boundary of the park.
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Figure 4-28  Martin Luther King Park I:Sation Map
4.7.7.1  GIS Desktop Analysis

Martin Luther King Park is in an area with an increase of 0.32-acre-foot/acre/year of stormwater
runoff from historical conditions. According to the Sarasota County GIS irrigation layer, the park
does not have an on-site irrigation system (Figure 4-29). The park is immediately adjacent to
Whitaker Bayou and does not have on-site storage.
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Figure 4-29  Martin Luther King Park GI Analysis Map

47.7.2 Recommendation

Jones Edmunds recommends installing a greenroof and rainbarrels on the larger building to
reduce runoff from the site. Because Wilson Miller-Stantec is working with the Sarasota Bay
Estuary Program (SBEP) to develop conceptual plans to renovate the park, we recommend
working with SBEP to incorporate the greenroof and rainbarrels into the design.

Summary:

R/

<> Work with SBEP to include the following components into their design:

. Install a greenroof on the park building.

. Install rainbarrels on the park building.

. Install a public education kiosk to display how water is being harvested
and re-used and the benefits of a greenroof.

. Replace parking lot asphalt with pervious pavers

4.7.8 Site 11 — Robert Taylor Community Complex

Robert Taylor Community Complex is in the Whitaker Bayou basin at the southwest corner of
US 301 and Myrtle Street (Figure 4-30). The complex is a historical community center with a
13-acre campus that houses a 44,000 square-foot facility. The complex features indoor and
outdoor amenities such as a fitness center, childcare, computer lab, recording studio, aquatic
center, amphitheater, and basketball courts.
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Figure 4-30  Robert Taylor Community Complex Location Map
4.7.8.1  GIS Desktop Analysis

The Robert Taylor Community Complex is in an area with an increase of 0.66-acre-
foot/acre/year of stormwater runoff from historical conditions. According to the Sarasota County
GIS irrigation layer, the complex does not have an on-site irrigation system (Figure 4-31).
Storage is not readily available on site, but there is room on site for a storage pond.
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Figure 4-31  Robert aylor Community Complex IS Analysis ap

47.8.2 Recommendation

Jones Edmunds recommends working with the complex to install roof-top cisterns to offset the
potable water uses such as washing recreational areas. Additionally, the County could work with
staff to implement an educational outreach program. The staff and local student groups or
residents could install and maintain rain barrels and monitor the amount of rainwater captured
and used throughout each year. This educational component would teach residents to conserve
stormwater and facilitate shared learning in their communities.

Summary:

X3

%

Install cisterns/rain barrels

Wash recreational areas with rainwater before potable water.

Start educational program.

Install a public education kiosk to display how water is harvested and re-used.

R/
L X4

X3

%

R/
L X4

479 Site 12 — Lime Lake Park

Lime Lake Park is in the Whitaker Bayou basin approximately 0.4 mile east of US 301 and
between 22" and 20" Streets (Figure 4-32) at the end of Lime Avenue. The park is a small
neighborhood park that was recently renovated to include a walking trail around the perimeter of
the lake, a fishing pier, gazebo, solar-powered aerator in the middle of the lake (for filtration and
aesthetics), benches, picnic tables, ADA parking spaces, areas for shoreline plantings/
restoration, and educational signage (see Figure 4-33).
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Figure 4-32 Lime Lake Park Location Map
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Figure 4-33  Lime Lake Park Concept Plan (courtesy of http:\\scgov.net)
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4.79.1  GIS Desktop Analysis

Lime Lake Park is in an area with an increase of 0.66-acre-foot/acre/year of stormwater runoff
from historical conditions. According to the Sarasota County GIS irrigation layer, the park does
not have an on-site irrigation system (Figure 4-34), and local residents irrigate with potable
water. Storage is available in the on-site 3-acre pond.
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Figure 4-34 'lee Lake Park GIS Analy5|s Map

4.7.9.2  Recommendation

Jones Edmunds recommends converting the existing pond to a stormwater-harvesting pond to
supply irrigation to the park landscaping. We also recommend working with local residents to
supply them with harvested stormwater to offset residents’ potable water irrigation needs.

Summary:

X3

%

Convert the on-site ponds to stormwater-harvesting ponds.
Irrigate with harvested rainwater before potable water.
Install a public education kiosk to display how water is harvested and re-used.

R/
L X4

X3

%

4.7.10 Site 13 — Marion Anderson Place

The Marion Anderson Site is in the Whitaker Bayou basin south of Dr. Martin Luther King Jr.
Way and east of US 301 (Figure 4-35). The site is a historical landfill with 13 acres of cleared
and fenced property within the Newtown Community Redevelopment Area (CRA).
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Figure 4-35  Marion Anderson Place Location Map
4.7.10.1 GIS Desktop Analysis

The Marion Anderson Site is in an area with an increase of 0.75-acre-foot/acre/year of
stormwater runoff from historical conditions. According to the Sarasota County GIS irrigation
layer, the site does not have an on-site irrigation system and nearby parcels are not irrigated with
potable water (Figure 4-36). Additionally, the Marion Anderson Place Landfill Opportunity
Report recommends that this site be designated for a quality commercial redevelopment project,
which is in line with the CRA requirements.
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Map
4.7.10.2 Recommendation

Jones Edmunds does not recommend a project at this site. We recommend that the County work
with the City of Sarasota and Newtown CRA to identify potential stormwater-harvesting
opportunities as part of the site redevelopment.

4.8 LOCAL-SCALE PROGRAMS

Local-scale stormwater-harvesting projects typically consist of pond pumps, cisterns, or rain
barrels that serve individual properties. Since local-scale stormwater-harvesting projects
typically consist of construction on private property, the County is unlikely to participate directly
in the construction of most of these projects. However, local-scale harvesting projects are highly
recommended since they provide the same potable-water offset, freshwater balance, and
pollutant-loading reduction benefits as any other form of reuse. Possible uses for stormwater
include:
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Local-scale projects will vary in efficiency based on the amount of storage provided and how the
stored water is used for beneficial purposes. Based on some typical values, an individual
homeowner may achieve a roughly 5% reduction in average annual flows and loads by using rain
barrels at each downspout on a guttered house. Although estimates for reductions using larger
cisterns are more variable because of differences in cistern sizes, a reduction of approximately
15% for cisterns may be a reasonable value to use for planning.

Customers tend to use more harvested stormwater and )
reclaimed water than potable water because potable [ELLCGIEEOTIESYGEER o1
water is generally more expensive and restricted. For [ESEUSSCIOIIEICEEIEREST0)
example, a single-family residence with an in-ground [EEOEe][TeR11Re(Tel=lsTe NelgN (o)1)
irrigation system connected to potable water uses RWEIIRERTRl0YITo[VEINIgo]o[1a0Y
about 300 gpd for irrigation. However, if the same owner maintains and
single-family residence converts to unmetered, flat- EeYolIE-1l=CR1A1 BRI

rate, reclaimed water irrigation supply without day-of-
week restrictions, the residence will use approximately two and one-half times (804 gpd) that
amount. In this example, the offset rate would be 37% (300 gpd offset for 804 gpd reclaimed
water utilization). SWFWMD’s goal is to achieve a 75% offset efficiency (RWSP, SWFWMD
2011).
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The effectiveness of a local-scale stormwater-harvesting project will depend on how well the
individual property owner maintains and operates their system and reduces their use of potable
water. A storage device that is never used is not a worthy investment. There are countless
opportunities for residents and businesses to personally implement practices to reduce their use
of potable water. Additionally, a range of possibilities exists for funding assistance of local-scale
harvesting projects. Below are some of the programs offered through Sarasota County and its
partners.

4.8.1 Sarasota County Rain Barrel Harvesting Program
4.8.1.1  Description

In September 2009, Resolution 2009-178 was passed that allowed Sarasota County Air and
Water Quality to implement a rain barrel water conservation program by making rain barrels
available for purchase by Sarasota County residents for the wholesale cost of $37.00 each. The
rain barrels are 55-gallon, food-grade quality, recycled polyethylene barrels. Harvested
stormwater collected in the barrels is considered non-potable.

To implement the program, Air and Water Quality staff partnered with UF/IFAS Sarasota
County Extension (http://sarasota.extension.ufl.edu/FYN/Rainbarrel.shtml). The County
Extension received grant funding from SWFWMD for a part-time Florida Yards and
Neighborhoods Homeowner Outreach Educator. Public education and monthly workshops have
been scheduled every year since 2010. Workshop dates and locations are listed on the website.

Residents can register for upcoming classes at http://sarasota.ifas.ufl.edu/. The following topics
are included as part of public education to residents:

X/
°

Rainwater harvesting can reduce the use of potable water and provide cost savings
on water and wastewater utility bills.

Rain barrels help reduce stormwater runoff by diverting and storing runoff from
impervious areas such as roofs, decreasing the undesirable impacts of runoff.

The use of rain barrels is a sustainable practice that conserves water.

X/
°

X/
°

4812 Recommendation

Jones Edmunds recommends that the County continue to partner with SWFWMD and UF/IFAS
to offer rain barrel education courses and rain barrels at a reduced rate. The County could
encourage and support local-scale rain barrel stormwater-harvesting projects through some form
of funding assistance or homeowner rebate program.
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4.8.2 Sarasota County Septic to Cistern
4.8.2.1  Description

In June 2009 the County Health Department implemented a procedure for converting abandoned
septic tanks into cisterns based on Rule 64E-6.011, FAC. This conversion allows a single-family
residence to convert an abandoned septic tank to a cistern by permit within 90 days of connecting
the building plumbing to sanitary sewer. Laboratory sampling and health department inspection
are required for this procedure, and the water collected in the tank must be used for non-potable
irrigation purposes only.

48272 Recommendation

Jones Edmunds recommends that the County target areas identified in their septic replacement
program. The County should educate residents on the benefits of stormwater harvesting and
provide support and instructions on the process. Direct targeting will engage homeowners and
continue to show a return on the outreach investment.

4.8.3 Irrigation Utilities for New Development
4.8.3.1  Description

Sarasota County has successfully worked with several communities to establish an irrigation
utility at the beginning of a new development, construct a central irrigation system, and limit or
prohibiting individual groundwater wells through deed restrictions. This structure requires an
active management strategy and resource management to ensure that the type of water used
follows the principles and hierarchy established by Water Policy 3.3.4. Demand management
strategies include limitations on the amount of water and time of day for irrigation, appropriate
plant placement, and drought-tolerant plant selections. Also, demands have been adjusted by the
changing community perspective with a general shift away from traditional lawns to a more
natural landscape.

As examples, Palmer Ranch, Lakewood Ranch, Stonybrook of Venice, and the Grand Paradiso
communities were planned and developed with sustainable community principles. A
development-wide piping system designed to supply reclaimed water and use stormwater
harvesting to irrigate yards and common areas was installed during construction. A private
irrigation utility was set up to administer and maintain the system and serve the customers.
Community wells are used to supplement supplies when demands cannot be met through other
means. The community wells also have meters to track the amount of groundwater used. Grand
Paradiso has a development-wide restriction that does not allow private wells. Encouraging the
establishment of private utilities and following the prioritization and hierarchy for supplies
outlined in Water Policy 3.3.4, will help the County achieve its sustainability goals as well as
offset potable water demand.
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4832 Recommendation

Jones Edmunds recommends continuing to work with developers to implement irrigation utilities
and sustainable community practices.

4.8.4 Public Education on Water Conservation Practices
4.8.4.1  Description
Public education is an important component to water supply planning. The County should

continue to educate residents on water conservation practices, such as those listed on its website:
http://www.scgov.net/EnvironmentalServices/Water/Conservation/TopWaterUsers.asp

What can you do to save water

indoors:

¢+ Search for and fix leaks.

+»+ Install low-flow toilets,
faucets, and showerheads.
Flush less (do not use the toilet
as a trash can).
Turn off water while brushing
your teeth.
Take shorter showers.
Use less water for baths.
Operate appliances only when
full.
Purchase water-efficient
appliances.

What can you do to save water
outdoors:

Search for and fix leaks:

«» Faucets, hoses, and connections.
% Sprinkler systems.

¢+ Swimming pools.

+»+ Service connection lines.

Irrigate properly:

%+ Check local water restrictions.

s+ Water only when needed.

% Water in morning or evening.

% Evaluate alternative methods
such as micro-irrigation.

4842 Recommendation

Jones Edmunds recommends that the County continue its public education practices related to
water conservation and enforce the Landscape Efficiency Ordinance (No. 2001-081), which
focuses on irrigation system efficiency and limiting plants requiring the most supplemental
irrigation for new developments as well as horizontal additions to residential buildings (Sarasota
County Ordinance 2001-181, 2001).
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4.8.5 Potable Water Demand-Side Management Analysis

4851 Description

Evaluating water supply savings potential from customer or demand-side measures requires
understanding how water is being used in homes and businesses served by the County utilities.
Once the end uses are accounted for, more cost-effective conservation measures can be selected
and incentivized by the County to reduce water demands. The County should evaluate demand-
side water savings for the following future development conditions:

1.

Existing development—This scenario defines the current potential for demand-
side management and will be used to estimate the potable water reductions that
can be realized through retrofits and programs directed at the existing customer
base. This scenario will include estimates of water savings from projects currently
being implemented by the County.

In-fill of existing development—This scenario will estimate the potential water
reductions possible from approved developments that have infrastructure in place
with vacant lots to be built on.

Approved development without buildings—This scenario will estimate the long-
term potential for demand-side management in the County from developments
that have been approved but do not have active demands.

Conditions at end of planning horizon—This scenario will estimate the long-term
potential for demand-side management in the County from developments that
have yet to be planned.
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The costs and benefits from County demand management programs can be compared against
other alternative water supplies.

485.2 Recommendation

Jones Edmunds recommends that the County partner with the potable water utilities to perform a
Demand-Side Management Analysis. SWFWMD has several programs to analyze this
information, such as the Conserve Florida and Utility Service Programs. The Analysis should
include the following components:

X/
°

Data Collection.

Profile Water Use and Users.

Estimate Water Use for Four Scenarios.

Identify Potential Demand-side Management Measures.
Estimate Potable Water Demand Reductions and Costs.
X Report Findings.

DS

o
% 0

X3

S

X/
°

>

4.8.6 Florida Water Star™
4.8.6.1  Description

Florida Water Stars« is a voluntary
certification program for builders
and developers designed to
increase  water efficiency in
landscapes, irrigation systems, and
indoors. SWFWMD IS
encouraging good water
stewardship to the building
industry by  offering  this , =
recognition program that focuses Florida Water Starsv in Sarasota County
on water efficiency and water (picture courtesy of SWFWMD)
quality protection. Florida Water

Stars is tailored to the needs of Florida’s water resources and is easily integrated into other green
certification programs such as Energy Star-, the Florida Green Building Coalition’s green
standards, and the U.S. Green Building Council’s LEED® program.
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What are some of the features of Florida Water Stars«?

» Requires micro-irrigation and mulch in plant beds.

Limits high-volume irrigation system to 50 to 60% of planted landscape area.
Requires high-performance water-conserving appliances and fixtures.

Requires points related to water quality issues for homes built near water bodies.
Requires landscapes for the right plant in the right place.

X/
CAR X IR

R/

S

7 X/
L XA X4

How does Florida Water Starsv certification benefit new homebuyers?

X Answers their interest in being “green.”
<> Saves them money on utilities.

X Decreases landscape maintenance costs.
o Increases resale value.

4.8.6.2 Recommendation

Jones Edmunds recommends that the County continue to work with SWFWMD to encourage
participation in the Water Stars« Program.
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5.0 CONCLUSION

ubregional-scale stormwater-harvesting opportunities in the Sarasota Bay Watershed exist

largely as projects that can provide a non-potable irrigation source or supplement.

Subregional-scale projects will typically serve one or two larger users (e.g., a school).
Sustainable supplies are relatively plentiful throughout the watershed since the water budget
analysis indicates greater average annual discharge under existing conditions than under
historical conditions and because of an abundance of potential withdrawal locations. Because of
the relatively small storage footprint required for a stormwater-harvesting system, an abundance
of potential storage locations throughout the watershed would also rely on retrofitting existing
ponds or constructing new ponds on available property.

Transmission/distribution is one of the most limiting factors for stormwater-harvesting
opportunities in this watershed. Irrigation systems that use stormwater cannot be connected to
potable distribution systems because of concerns over potential contamination of the potable
source. Retrofitting most existing urban land uses (e.g., residential development) with separate or
disconnected irrigation systems is typically cost-prohibitive. Therefore, subregional opportunities
were limited to areas where separate distribution systems already exist or where retrofitting the
distribution system may not be cost-prohibitive.

Jones Edmunds recommends stormwater-harvesting projects at the regional and subregional
scales.

Nine of the potential project sites were deemed viable locations for projects designed to reduce
potable water use (Table 5-1). Implementing these projects and programmatic recommendations
will reduce potable water demand and reduce runoff that will in turn reduce the amount of
nutrients leaving the site and entering nearby water bodies.

Jones Edmunds will project benefits, including pollutant-load reductions, develop conceptual
plans and cost estimates, and provide project and program rankings for the selected project sites
in Task 11-7 (Project Analysis).
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Table5-1 Recommended Water Supply Projects
ID Site Name Recommended
01 Airport Ponds No
02 Bay Haven Elementary School v
03 Booker High School v
04 Arlington Park and Aquatic Complex v
05 Orange Avenue Park v
06 Ken Thompson Park v
07 Gillespie Park v
08 City of Sarasota Wastewater Treatment Plan No
09 12th Street Pond No
10 Martin Luther King Park v
11 Robert Taylor Community Complex v
12 Lime Lake Park v
13 Marion Anderson Place No
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1.0 WATER QUALITY IN SARASOTA BAY AND ITS

WATERSHED

he value of the Sarasota Bay ecosystem (Figure 1-1) depends in great part on the
prevailing quality of the estuarine waters of the bay. In turn, the bay water quality
depends on the effective management of the anthropogenic activities that shape the
Sarasota Bay watershed and the tributary waters that drain this watershed and eventually enter

the bay.

Water quality is characterized by a number of parameters that can affect the suitability of the
aquatic habitats for essential biologic elements of the estuarine ecosystem as well as other
designated uses such as recreational and commercial activities. These parameters include:
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Salinity—A measure of the dissolved salts in bay waters. Spatial and temporal
variations in salinity are driven by freshwater inputs and communication with the
Gulf of Mexico. Salinity tolerances can vary significantly among different plant
and animal taxa. Variation in salinity can, therefore, affect the spatial and
temporal distributions of these organisms.

Chlorophyll—A measure of the amount of algae in the water. Spatial and
temporal distributions depend on nutrient loading and circulation (i.e., flushing).
Chlorophyll affects water clarity and dissolved oxygen, and nuisance algal
blooms can affect fishes and other biota.

Water Clarity—A measure of the amount of light that reaches the bottom. Water
clarity depends on chlorophyll, turbidity, water color, and suspended sediments
and affects seagrass growth and reproduction.

Dissolved Oxygen (DO)—A measure of the amount of O, dissolved in the water.
Spatial and temporal DO distributions depend on water temperature, salinity,
amount of algae and decomposing organic matter, and degree of vertical
stratification in the water column. DO affects habitat suitability for fish and
bottom-dwelling organisms (benthos).

Nutrients—Typically nitrogen and phosphorus measured as concentrations, i.e., of
the amount of nitrogen and phosphorus in the water or as loading (expressed as
amount per unit time). Nutrient sources include atmospheric deposition,
stormwater runoff from fertilizer, pet waste, and point sources. Nutrient over-
enrichment drives algal growth and potential bloom conditions.
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This appendix has been produced to provide critical insight into the water quality of Sarasota
Bay and its tributaries. Informed decisions regarding management of the anthropogenic activities
that mark the linkage between the bay and its watershed depend on a clear understanding of this
linkage. Thus, this document provides the basis for the overall water quality management plan
(WQMP) and addresses the following topics:

X The current status and temporal trends in water quality in the bay and its
tributaries.

The relationship between freshwater inputs and salinity in the bay.

Estimation of current and future pollutant loadings to the bay.

Identification of pollutant-loading “hot spots” in the Sarasota Bay watershed.
Examination of the relationships between in-bay nutrient concentrations and
watershed loadings with chlorophyll and DO concentrations in Sarasota Bay.
Establishment of water quality levels of service for the bay and its tributaries.

The review of recently proposed revisions to DO criteria and an examination of
the factors that affect DO in the bay and its tributaries.
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The following discussion presents some of the salient findings found in subsequent sections of
the water quality appendix.

1.1 WATER QUALITY STATUS AND TRENDS

Knowledge of water quality status and trends is an essential element of a watershed management
plan. Effective management is supported by the assessment of the current status in relation to
existing regulatory standards/criteria and resource management targets. Early detection of
negative trends in water quality can allow resource managers to respond before water quality
conditions become unacceptably degraded. Assessment of the effectiveness of various water
quality management strategies is often achieved by the detection of positive trends in water
quality.

1.2 ESTUARINE WATER QUALITY

Achieving the water quality standards and targets within Sarasota Bay assures resource managers
that key targets such as the seagrass targets established by the Sarasota Bay Estuary Program
(SBEP) can be met. Suitable habitats for fishes and other biota can also be expected to be
maintained.

Sarasota Bay is currently meeting all critical regulatory standards and resource management
targets by which the estuary’s water quality is assessed. These include:

X The chlorophyll target established by SBEP.
X The recently established estuarine numeric nutrient criteria (NNC) for both
nitrogen and phosphorus.
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X The recently proposed revisions to Florida DO standards for estuarine waters.

The period of record for water quality within Sarasota Bay is 1998-2009. The following
temporal trends in water quality were detected:

X2 Significant decreasing trends were observed in the total phosphorus (TP), total
suspended solids (TSS), and turbidity concentrations over the period of record.

X2 No significant trends in chlorophyll a, total nitrogen (TN), or water clarity were

found over the period of record.

Additionally, no open water portions of the estuary have been deemed impaired under Florida’s
Impaired Waters Rule (IWR) (Chapter 62-303, FAC). Therefore, despite changes in the
anthropogenic influences within its watershed, water quality within Sarasota Bay has been
effectively protected by the management programs being implemented by Sarasota County and
other stakeholders.

1.3 TRIBUTARY WATER QUALITY

Tributary streams are one of the major links between the estuary and its watershed. These
tributaries convey both baseflow and stormwater runoff to the estuary. In the context of the
estuarine ecosystem, these tributaries, therefore, influence bay water quality and circulation by
delivering nutrients and freshwater to the estuary. Tributaries can be classified as either
freshwater or tidal (marine waters with conductivity greater than 1,500 pS/cm). The tidal
tributaries provide valuable nursery habitat for the early life stages of numerous fish as well as
benthic invertebrates. There are four major tributaries to Sarasota Bay — Whitaker Bayou,
Hudson Bayou, Bowlees Creek, and Cedar Hammock Creek (Figure 1-2).

Water quality data are collected at three freshwater stations in Whitaker Bayou. No temporal
trends were found in any of the water quality parameters examined (salinity, chlorophyll a, TN,
TP, or DO) in any of these stations. Despite the lack of trends, the marine segment of Whitaker
Bayou has been deemed impaired by the Florida Department of Environmental Protection
(FDEP) under the IWR (Chapter 62-303, FAC). Whitaker Bayou waterbody ID (WBID) 1936
impairments include fecal coliform, DO, and historical chlorophyll a; the latter two impairments
are attributed to elevated nitrogen concentrations.

APPENDIX C 1-4 WATER QUALITY IN SARASOTA
BAY AND ITS WATERSHED


https://www.flrules.org/gateway/readFile.asp?sid=0&tid=0&cno=62-303&caid=650596&type=4&file=62-303.doc
https://www.flrules.org/gateway/readFile.asp?sid=0&tid=0&cno=62-303&caid=650596&type=4&file=62-303.doc

Sarasota Bay Water Quality Management Plan

/ \;\»14 s el

1 arratee-;;‘._:-psr__h [ ] watershed Boundary

Ny

Gulif of
Mexico

SARASOTA |

ik Loy Waker Alka, SAFWRD, FDOT

Figure 1-2  Sarasota Bay Tributaries

APPENDIX C 1-5 WATER QUALITY IN SARASOTA
BAY AND ITS WATERSHED



* Sarasota Bay Water Quality Management Plan

Water quality has been monitored at three sites in Hudson Bayou, including two freshwater and
one tidal site. A modest increasing temporal trend was observed in TN concentrations at Hudson
Bayou Station HB7 (the upstream-most site); a concomitant increase in DO concentrations at
Station HB7 was observed over the same sampling period. Similar to WBID 1936 in Whitaker
Bayou, impairments due to elevated fecal coliform, low DO, and elevated chlorophyll a
concentrations have been documented in Hudson Bayou WBID 1953.

No temporal trends in either chlorophyll a or TN were evident in Bowlees Creek, but the overall
concentrations were higher than in Whitaker Bayou or Hudson Bayou. TP concentrations were
similar among all three tributaries. Despite high nutrients and chlorophyll a, Bowlees Creek
generally maintained DO concentrations between 4 and 8 mg/L, but DO concentrations have
been generally lower since 2007,

Water quality impairments have been documented by FDEP in other waterbodies within the
Sarasota Bay watershed, including West Cedar Hammock WBID 1885 and Longboat Key WBID
1916, which have both been deemed impaired due to low DO conditions attributed to either high
levels of TN or biochemical oxygen demand (BOD).

TN and TP concentrations for 2006-2010 from the three freshwater sampling sites in Whitaker
Bayou and two freshwater sites in Hudson Bayou were compared to the FDEP NNC for the West
Central Nutrient Watershed Region. Concentrations in both tributaries were well below the TN
freshwater standard of 1.65 mg/L in all years. Whitaker Bayou was also well under the TP
standard of 0.49 mg/L. Hudson Bayou had TP concentrations higher than 0.49 mg/L in 1 year;
however, to not meet the standard the concentration must be exceeded in any 2 years within a
consecutive 3-year period. Thus, both tributaries met the NNC.

DO levels for 2006-2011 in freshwater and tidal segments of Whitaker Bayou and Hudson
Bayou were also compared to FDEP’s recently proposed revised DO standards. Whitaker Bayou
freshwater and marine segments both met the standards in all years. The Hudson Bayou
freshwater segment did not meet the proposed standard in any year, and the marine segment did
not meet the standard in 2006—20009.

1.4 CURRENT AND FUTURE POLLUTANT LOADINGS

Water quality problems in either the estuary or tributary coastal streams are frequently a function
of pollutant inputs, or loadings, from the watershed. Thus, the source, location, and timing of
these loadings must be identified to better manage resources in the streams and the estuary. The
objective of the current and future pollutant loading analysis was to present the approach, data
used, and summary of results associated with examining the current and future nutrient and
suspended solids loads for the Sarasota Bay watershed.
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The loading sources were estimated using the Sarasota Bay SIMPLE model developed by Jones
Edmunds & Associates for Sarasota County and supported by SBEP. The sources include:
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Atmospheric deposition.

Direct runoff (stormwater runoff).
Baseflow (shallow groundwater).
Irrigation.

Septic tanks.

Point sources.

Current loadings were estimated for 1989-2008 by subbasin (Figure 1-3). Future loadings were
estimated by applying the same precipitation record as used for the current estimates to a future
land use setting based on expected land use changes.

Significant results and conclusions from these estimates include:

o Current Loading Estimates:

The variability in total hydrologic load (freshwater inputs) to the bay is
mainly a function of precipitation, which drives atmospheric deposition,
stormwater runoff, and to a degree baseflow.

Similar to the pattern in annual precipitation, a slightly decreasing trend in
TN load to the bay was observed over 1989-2008.

Because loading is largely driven by precipitation, that all loads are higher
during the wet summer months is not surprising.

Atmospheric deposition (precipitation to the bay surface) is the major
source of freshwater to the bay, accounting for over half of all freshwater
inputs over the period of record for current and future conditions. This
result is not surprising given that the area of the Sarasota Bay watershed is
relatively small in relation to the area of the bay itself.

Direct runoff accounted for over half of TN loadings to the bay from 1989
through 2008. Atmospheric deposition contributed approximately 30%
and baseflow (shallow groundwater) contributed approximately 15-17%
of the TN load during that period.

Direct runoff is responsible for just over half of all TP loadings to the bay,
and baseflow contributes another 27-29%.

Almost 90% of TSS loads to the bay originate from direct runoff.

Other sources (point sources, septic tanks, and irrigation) collectively
account for less than 20% of any current loading estimate.

Eleven basins are within the Sarasota Bay watershed. Unit area loadings
(UAL) were estimated by dividing the annual watershed loading (i.e.,
direct runoff + baseflow) by the area of a basin to allow comparison of the
watershed loadings from basins with widely varying areas. The largest TN
and TP UALs were found for the Cedar Hammock Creek, Whitaker
Bayou, and Hudson Bayou basins.
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X Future Loading Estimates:
. The estimated increase in loadings from the current to the future
conditions can be mainly attributed to land use change because the same
precipitation was used for current and future loadings.

1.5 SALINITY-FLOW RELATIONSHIPS

Another critical element of the linkage between an estuary and its watershed is the timing and
magnitude of freshwater delivery to the estuary. Freshwater inputs are an important determinant
of the eventual spatial and temporal patterns of estuarine circulation and salinity. Salinity
influences habitat suitability, as estuarine biota display a wide range of preferences and
tolerances for inherently variable salinity regimes. Salinity also affects circulation in the bay.
Water density increases with increasing salt content, which can result in vertical stratification of
the water column and affect the degree to which reaeration of bottom waters occurs. Estuarine
circulation also influences responses of the estuary to pollutant loadings by determining estuarine
residence times.

Freshwater inputs to Sarasota Bay for current and historical conditions were estimated using the
Sarasota Bay SIMPLE model. The relationship between freshwater inputs and ambient salinity
within Sarasota Bay was examined by plotting the mean monthly estuarine salinity against the
current month’s inputs and a series of cumulative freshwater inputs. As expected, the
relationship between salinity and freshwater inputs is inverse, i.e., salinity in the bay decreases as
freshwater inputs from the watershed increase. Salinity displayed the strongest relationship with
the 3-month cumulative freshwater inputs.

Questions have arisen as to whether changes in the freshwater inputs from historical levels have
significantly altered the salinity regime in Sarasota Bay. The historical and current freshwater
flow regimes are similar at the inputs less than the 30" percentile, i.e., at the lower flows. The
greatest differences between the historical and current inflows are found at the higher flows.
Since these higher flows most commonly occur during the summer months, current estuarine
salinities are likely lower than those during the summer months in the historical period.
However, these differences are relatively small and do not significantly affect Sarasota Bay.

1.6 WATER QUALITY LEVELS OF SERVICE (LOS)

Effective management of water quality in Sarasota Bay and its tributaries can be achieved by
clearly understanding how these waters respond to changes in water quality. This knowledge
allows water quality levels of service (LOS) to be established. Levels of service can be
preventative and elicit management responses when exceeded, or regulatory that require specific
management actions. Both types of water quality LOS have been recommended for Sarasota Bay
and its tributaries.
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2.0 ESTUARINE WATER QUALITY STATUS AND TRENDS

2.1 OBJECTIVE

This section presents the approach, data used, and summary of results associated with examining
the water quality status and trends in the Sarasota Bay estuary.

2.2 APPROACH
Ambient water quality data were examined to identify any significant temporal or spatial trends

in Sarasota Bay. Seasonal Kendall Tau trend tests were used to identify significant temporal
trends. Spatial trends were examined using graphical plotting techniques.

2.3 DATAUSED

X Ambient water quality data provided by Sarasota and Manatee Counties.
X SBEP water quality targets and NNC.

2.4 RESULTS

2.4.1 Temporal Variation — Monthly

Figures 2-1 through 2-7 plot the mean monthly water quality data. Mean monthly salinity for
Sarasota Bay as a whole for 1998 through 2010 ranged from approximately 30 parts per
thousand (ppt) to over 40 ppt (Figure 2-1). Salinity, like several other parameters in an estuary
including nutrients and chlorophyll a, are influenced by the magnitude of freshwater inputs.
Higher freshwater inputs result in higher pollutant loading to the estuary. Also, estuarine
circulation and residence times are affected by freshwater inputs.

Mean Monthly Salinity

N
o

20

Jan-98 May-99  Sep-00 Feb-02 Jun-03 Nov-04  Mar-06  Aug-07 Dec-08 Apr-10
Sampling Date

N
o

w
a1
|

w
o

Salinity (ppt)

N
ul

Figure 2-1 Mean Monthly Salinity in Sarasota Bay
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Figure 2-2 presents mean monthly chlorophyll a concentrations for Sarasota Bay for 1998
through 2010. Values exceeding 10 pg/L occurred during 10 months, reaching a maximum of
close to 16 pg/L in summer 2001. No significant trend in the monthly chlorophyll a
concentrations occurred over the period of record.
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Figure 2-2 Mean Monthly Chlorophyll a Concentrations in Sarasota Bay

Figure 2-3 shows Sarasota Bay mean monthly TN concentrations for the same period. The great
majority of TN concentrations fall between 0.2 and 0.5 mg/L. Only four monthly values
exceeded 0.6 mg/L, with the maximum exceeding 1.0 mg/L in 2004. No significant trend in the
monthly TN concentrations occurred over the period of record.
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Figure 2-3 Mean Monthly TN Concentrations in Sarasota Bay

Figure 2-4 shows TP values for Sarasota Bay. The monthly concentrations were less variable
than TN, with most values between 0.08 and 0.18 mg/L. Six monthly values exceeded
0.25 mg/L, and only one exceeded 0.3 mg/L. A maximum monthly value of over 0.8 mg/L
occurred in summer 2002. A significant decreasing trend in the monthly TP concentrations
occurred over the period of record.
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Figure 2-4 Mean Monthly TP Concentrations in Sarasota Bay

Figure 2-5 presents monthly TSS values for Sarasota Bay. These data reflect a reduction in the
temporal variation in TSS over the period of record, particularly after 2003. TSS concentrations
have varied less since the occurrence of the highest concentration (0.69 mg/L) in 2006. In
general, TSS concentrations varied between 7 and 25 mg/L. A significant decreasing trend in the
monthly TSS concentrations occurred over the period of record.
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Figure 2-5 Mean Monthly TSS Concentrations in Sarasota Bay

Figure 2-6 shows turbidity concentrations in Sarasota Bay. The majority of monthly means were
less than 5 NTU. Values occasionally spiked above 6 NTU and reached a maximum of
approximately 13 NTU in 2001. Similar to TP and TSS, a significant decreasing trend in
monthly turbidity concentrations occurred over the period of record.
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Figure 2-6 Mean Monthly Turbidity Concentrations in Sarasota Bay

Figure 2-7 presents light attenuation coefficient (Kg) values for Sarasota Bay. Ky is a measure of
light attenuation in a water column. Higher Ky values indicate greater light attenuation, i.e., less
light reaches the bottom waters. Ky values varied between 0.33 to over 1.4 as measured in
1/meter, or m™. No statistically significant trend in Kq values occurred.
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Figure 2-7 Mean Monthly Ky in Sarasota Bay

Figures 2-8 through 2-14 present within-year variation in the various water quality parameters in
Sarasota Bay. The box-and-whisker plots present the variation within each calendar month and
across calendar months from 1998 through 2009. The line in the middle of the box is the mean,
and the top and bottom edges of the box represent the 75" and 25™ percentiles of monthly values,
respectively. The whisker top and bottom are the 95" and 5™ percentiles, respectively. The
Crosses represent extreme single measurements.
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Figure 2-8 shows within-year variation in salinity for Sarasota Bay. Clearly, low salinity values
(33-34 ppt) generally occurred during the wet summer months (June-September) and higher
salinities (35-36+ ppt) during the dry season when freshwater inputs are lowest.
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Figure 2-8  Within-Year Variation in Salinity in Sarasota Bay
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Figures 2-9 shows within-year variation in chlorophyll a for Sarasota Bay. Higher mean
chlorophyll a concentrations (to over 8 ug/L) occurred July through October when water
temperatures, solar illumination, and nutrient loading are high. Dry season mean values remain
between 2 and 4 pg/L. The variation within a calendar month was also greater during the summer
months.
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Figure 2-9  Within-Year Variation in Chlorophyll a Concentrations in Sarasota Bay
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Figure 2-10 shows the within-year variation in TN concentrations for Sarasota Bay. Generally,
little wvariation in TN concentrations was observed across months. Somewhat higher
concentrations, above 0.35 mg/L, were observed during the summer months, with dry season
concentrations typically between 0.25 and 0.35 mg/L.
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Figure 2-10  Within-Year Variation in TN Concentrations in Sarasota Bay
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Figure 2-11 shows the within-year variation in TP concentrations for Sarasota Bay. Similar to the
TN concentrations, little variation in TP concentrations was observed across all months.

Within-Year Variation in Total Phosphorus Concentrations

0.5

0.4

0.3 % <

TP (mg/L)
X
X

0.2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure 2-11  Within-Year Variation in TP Concentrations in Sarasota Bay
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Figure 2-12 presents the within-year variation in TSS concentrations for Sarasota Bay. Again,
little variation in TSS concentrations was observed across all months. The greatest within-month
variation was observed during July.
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Figure 2-12  Within-Year Variation in TSS Concentrations in Sarasota Bay
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Figure 2-13 presents the within-year variation in turbidity for Sarasota Bay. Similar to TN, TP,
and TSS concentrations, little within-year variation in the turbidity was observed in Sarasota
Bay. The within-month variation in turbidity was greatest from January through April.
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Figure 2-13  Within-Year Variation in Turbidity Concentrations in Sarasota Bay
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Figure 2-14 presents the intra-annual variation in Kd. Relatively little variation in light
attenuation was observed across months. The greatest light attenuation was observed during
September through November. Within-month variation was generally greater during April,
September, and October.
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Figure 2-14  Within-Year Variation in Light Attenuation in Sarasota Bay

2.4.2 Trend Analyses

The results of the trend analyses are as follows:

X Salinity—no significant trend.

<> Chlorophyll a—no significant trend.

X TN—mno significant trend.

<> TP—significant decreasing trend.

X TSS—significant decreasing trend.

<> Turbidity—significant decreasing trend.

X Light attenuation (Kd)—no significant trend.
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2.4.3 Spatial Variation

Figure 2-15 is a map of the four water quality strata within Sarasota Bay. The strata are based on
a bay segmentation scheme developed for SBEP (Estevez and Palmer, 1990) to enhance the
analysis of surface water quality data collected by Sarasota County and others. Stratum MC
contains the north portion of Sarasota Bay and is bounded to the south by the Sarasota County-
Manatee County boundary. Given its location, the MC stratum can be influenced by flows from
the Manatee River. Stratum SCUS is the upper stratum within Sarasota County and includes
areas distant from Big Pass and New Pass that facilitate tidal interactions with the Gulf of
Mexico. SC10 and SC11 are in lower Sarasota Bay adjacent to Roberts Bay North and
potentially affected by Philippi Creek.
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Figure 2-15  Four Water Quality Strata within the Sarasota Bay Estuary
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Figures 2-16 through 2-22 present the distributions of water quality data observed in each of the
four water quality strata. These plots allow examination of the variation across strata. Also, the
within-stratum variation displayed reflects the temporal variation over the period of record
within each stratum.

Figure 2-16 shows the within-stratum variation in monthly salinities across the four Sarasota Bay
strata. Salinities were typically lower and displayed the greatest within-stratum variation in
Stratum MC, likely reflecting the influence of flows from the Manatee River. Salinities were
generally similar among the SC10, SC11, and SCUS strata, including the within-stratum
variation.
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Figure 2-16  Comparison of Mean Monthly Salinity in the Four Strata of Sarasota Bay
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Figure 2-17 shows the within-stratum variation in monthly chlorophyll a concentrations across
the four Sarasota Bay strata. These data indicate relatively little variation in the chlorophyll a
concentrations in Sarasota Bay. The chlorophyll a concentrations in SC10 tend to be somewhat
lower and may reflect the influence of the circulation of Gulf of Mexico waters through New
Pass.
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Figure 2-17  Comparison of Mean Monthly Chlorophyll a in the Four Strata of Sarasota Bay
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Figure 2-18 illustrates the within-stratum variation in monthly TN concentrations across the four
Sarasota Bay strata. The TN concentrations were clearly highest in Stratum MC with a mean
value of approximately 0.6 mg/L. The within-stratum variation in TN concentrations was also
much greater in Stratum MC. The TN concentrations were similar within the SCUS, SC10, and
SC11 strata where the mean TN concentrations were approximately 0.3 mg/L.
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Figure 2-18  Comparison of Mean Monthly TN in the Four Strata of Sarasota Bay
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Figure 2-19 shows a very different pattern for TP concentrations across the four Sarasota Bay
strata. The TP concentrations were relatively similar across all strata, and the most apparent
difference was observed in Stratum MC where the within-stratum variation was greatest.
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Figure 2-19  Comparison of Mean Monthly TP in the Four Strata of Sarasota Bay
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Figure 2-20 presents the within-stratum variation in TSS concentrations across the four strata. A
pattern similar to that observed for TP concentrations is apparent. The TSS concentrations in
Stratum MC were clearly greatest, including the within-stratum variation.
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Figure 2-20 Comparison of Mean Monthly TSS concentrations in the Four Strata of Sarasota
Bay
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Figure 2-21 compares mean monthly turbidity for the four strata. No significant differences was
noted, with mean turbidity values between 2 and 3 NTUs.
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Figure 2-21  Comparison of Mean Monthly Turbidity in the Four Strata of Sarasota Bay
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Figure 2-22 similarly show similar light attenuation means across the four strata. Mean values
are all in the range of 0.6 t0 0.7 m™.
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Figure 2-22  Comparison of Mean Monthly Light Attenuation in the Four Strata of Sarasota
Bay

2.4.4 \Water Quality Status

Water quality status is assessed relative to several endpoints—the chlorophyll a target, threshold,
and NNC adopted by SBEP (January 15 and June 4, 2010, respectively) and the current State
standard for DO in marine waters. These targets are further discussed below in Section 5.4 and
Section 6.6.3.

The status of water quality in Sarasota Bay relative to the SBEP chlorophyll a target, threshold,
and NNC has been examined. Figures 2-23 through 2-26 and Table 2-1 present the results.
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Table 2-1 Number of DO Samples and the Number Less than 4 mg/L from
Sarasota Bay by Year
Year Number of DO Samples Number of DO Samples <4 mg/L
1995 9 0
1996 56 0
1997 53 0
1998 161 0
1999 180 0
2000 169 0
2001 228 0
2002 237 0
2003 222 2
2004 185 0
2005 235 2
2006 235 1
2007 234 1
2008 236 0
2009 220 0

Figure 2-23 compares the annual geometric mean chlorophyll concentrations to the SBEP
chlorophyll a target and threshold for Sarasota Bay. The target concentration of 5.2 pg/L
represents an upper limit of desirable levels of chlorophyll a for the bay. The threshold of 6.1
pg/L is the minimum concentration above which adverse impacts to the bay’s ecology may
become evident. As can be seen, annual chlorophyll a concentrations for 1998 through 2010
have been consistently lower than the target, i.e., within the range of desirable levels.
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Figure 2-23  Comparison of Geometric Mean Chlorophyll a Concentrations to the SBEP
Chlorophyll a Target (6.1 pg/L) and Threshold (5.2 pg/L) for Sarasota Bay
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Figure 2-24 compares the annual geometric mean TN concentrations to the TN numeric criterion
developed by SBEP for Sarasota Bay. Ambient TN mean concentrations are below the criterion
for all years except 2008. Ambient TN concentrations range from 0.25 to under 0.4 mg/L. The
TN criterion, which is calculated each year, is over 0.6 mg/L for all years except 2008.
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Figure 2-24  Comparison of Geometric Mean TN concentrations to the SBEP TN Numeric

Criterion for Sarasota Bay.
TN criterion is calculated annually.
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Figure 2-25 compares the annual geometric mean TP concentrations to the TP numeric criterion
developed by SBEP for Sarasota Bay (0.19 mg/L). Ambient annual mean TP concentrations do
not exceed the numeric criterion. Ambient concentrations remain under 0.18 mg/L and in all but
2 years are below 0.15 mg/L.
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Figure 2-25  Comparison of Geometric Mean TP concentrations to the SBEP TP Numeric
Criterion for Sarasota Bay (0.19 mg/L)

The State standard for DO in Class 3 marine waters is 4 mg/L at all places and all times.
Generally, the IWR identifies a waterbody as being impaired if the percentage of samples less
than 4 mg/L exceeds 10%. Table 2-1 presents the number of DO samples in Sarasota Bay less
than 4 mg/L for 1998-2009. The maximum percent of samples not meeting the DO criterion for
any year was 0.9%, which occurred in 2003. Thus, the vast majority of samples in Sarasota Bay
met the State standard during 1998-20009.
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Figure 2-26 summarizes the percentage of DO samples less than 4 mg/L by calendar month in
Sarasota Bay for 1998-2009. The percentage of samples less than 4 mg/L never exceeded 2
percent; therefore, at a minimum 98 percent of all DO samples taken in Sarasota Bay within all
calendar months met the State standard.
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Figure 2-26  Percentage of DO Samples <4 mg/L in Sarasota Bay by Calendar Month for
1998-2009

2.4.5 Data Collection

No data gaps were found during this analysis. Therefore, we do not recommend additional
monitoring or data collection.
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3.0 TRIBUTARY WATER QUALITY STATUS AND TRENDS

3.1 OBJECTIVE

This section presents the approach, data used, and summary of results associated with examining
the water quality status and trends in the Sarasota Bay tributaries.

3.2 APPROACH

Ambient water quality data were examined to identify any significant temporal or spatial trends
in Sarasota Bay tributaries. Temporal trends were visually examined because none of the time
series is of adequate length to analyze statistically. Spatial trends were examined graphically.
The freshwater numeric criteria for TN and TP developed by FDEP were compared to the
ambient water quality data from the freshwater portions of these tributaries. Lastly, the statuses
of the Sarasota Bay tributaries with regard to the IWR were summarized.

3.3 DATAUSED

X Ambient water quality data provided by Sarasota and Manatee Counties and
additional data obtained from the IWR database.

X Draft revised Rule Chapter 62-302, FAC Surface Water Quality Standards.
November 1, 2011 (FDEP, 2011a).

X NNC briefing for Environmental Regulatory Commission. November 3, 2011
(FDEP, 2011b).

X Impaired Waters Rule Chapter 62-303. FAC (FDEP, 2011c).

34 RESULTS

Figure 3-1 shows the Sarasota Bay tributaries and ambient water quality sampling stations.
Tributaries include Hudson Bayou to the south; Whitaker Bayou to the north; and Bowlees
Creek, the northernmost tributary to the estuary, in Manatee County.

X/
°e

Whitaker Bayou has three sampling stations (WB10, WB11, and WB12). FDEP
identified all three as freshwater stations.

Hudson Bayou has three sampling stations (HB6, HB7, and HB8). FDEP
identified HB6 as tidal and HB7 and HB8 as freshwater.

Bowlees Creek has one sampling station (BC1). FDEP identified BCL1 as tidal.

X/
°e

X/
°e
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Figure 3-1 Locations of the Sarasota Bay Tributary Water Quality Sampling Stations
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3.4.1 Temporal and Spatial Variation

3.4.1.1  Whitaker Bayou

Figures 3-2 through 3-7 present variation over time in conductivity, chlorophyll a, TN, TP, DO,
and color in Whitaker Bayou. Figure 3-2 shows conductivity at the three sampling stations. With
very few exceptions, conductivity remained under 1,000 uS/cm, which is less than 2 parts per
thousand salinity. All three stations had a single excursion in 1998, with concentrations
significantly higher than normal. The downstream station, WB10, also had an extremely high
value of 33,000 uS/cm in 2000. Visual inspection of the time series revealed no temporal trend at
any station.

Figure 3-3 shows chlorophyll a concentrations from the three Whitaker Bayou stations. The
downstream station, WB10, had the lowest concentrations of the three stations, with
concentrations of 2 pg/L or less with two exceptions. Station WB11 had higher concentrations,
with most concentrations between 1 and 4.5 pg/L and two concentrations over 8 pg/L.
Chlorophyll a concentrations from Station WB12 generally ranged from less than 1 pg/L to
5 ug/L, with three concentrations over 15 pg/L. Visual inspection of the time series revealed no
temporal trend at any station.

Figure 3-4 shows TN concentrations for Whitaker Bayou. Stations WB10 and WB11 generally
remained less than 1.0 mg/L, while Station WB12 had more frequent concentrations between 1.0
and 1.6 mg/L. Visual inspection of the time series revealed no temporal trend at any station.
Generally, the temporal variation in TN concentrations was similar among the three stations,
perhaps due to changes in precipitation and subsequent streamflow.

Figure 3-5 shows TP concentrations for Whitaker Bayou. Station WB10 generally ranged from
0.15 to 0.4 mg/L, with a maximum of 0.64 mg/L. TP concentrations from Stations WB11 and
WB12 were in the same range, with very few concentrations greater than 0.5 mg/L. Visual
inspection of the time series revealed no temporal trend at any station.

Figure 3-6 shows DO concentrations in Whitaker Bayou. The data record was discontinuous but
indicates that DO concentrations from Station WB10 usually remained above the 4.0-mg/L State
standard, with two measurements reported below. DO concentrations from Stations WB11 and
WB12 had more low concentrations, but all have the majority of samples above 4.0 mg/L. Visual
inspection of the time series revealed no temporal trend at any station.

Figure 3-7 shows color at the three Whitaker Bayou stations. A visual inspection of Station
WB10 data showed an increasing trend, with concentrations rising from 40 to 60 PtCo units to
60 to 100 PtCo units. A shift in color appeared to have occurred in 1999, although the period of
record is too short to draw firm conclusions. Station WB11 had color concentrations in a similar
range, but color at Station WB12 was higher, typically between 70 and 120 PtCo units.
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Whitaker Bayou - WB10 Conductivity
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Figure 3-2  Conductivity (uS/cm) Observations from the Whitaker Bayou Water Quality
Sampling Stations
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Whitaker Bayou - WB10 Chlorophyll a
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Figure 3-3  Chlorophyll a (ug/L) Concentrations from the Whitaker Bayou Water Quality
Sampling Stations
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Figure 3-4
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Whitaker Bayou - WB10 Total Phosphorus
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Figure 3-5 TP (mg/L) Concentrations from the Whitaker Bayou Water Quality Sampling
Stations
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Whitaker Bayou - WB10 Dissolved Oxygen
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Figure 3-6 DO (mg/L) Concentrations from the Whitaker Bayou Water Quality Sampling
Stations
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Whitaker Bayou - WB10 Color
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Figure 3-7  Color (PtCo units) Observations from the Whitaker Bayou Water Quality
Sampling Stations
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3.4.1.2  Hudson Bayou

Figures 3-8 through 3-13 show variation over time in conductivity, chlorophyll a, TN, TP, DO,
and color in Hudson Bayou.

Figure 3-8 shows conductivity at the three sampling stations. Station HB6, a tidal station, had
conductivity consistent with that designation, with most concentrations between 10,000 and
40,000 pS/cm. A wide range of conductivities were observed over time at Station HB6 that
likely reflects the influence of time-varying freshwater inputs from the upstream watershed.
Except for two events, the conductivities at Stations HB7 and HB8 were typically less than
1,000 uS/cm.

Figure 3-9 presents chlorophyll a concentrations from the Hudson Bayou stations. Station HB6
concentrations were generally less than 8 pg/L until 2000. The temporal patterns at Stations HB7
and HB8 were similar to that observed at HB6, with generally low concentrations of chlorophyll
a until a marked increase in 2000.

Figure 3-10 shows TN concentrations in Hudson Bayou. TN concentration from Stations HB6
and HB8 were generally in the range of 0.6 to 1.2 mg/L, while those observed from Station HB7
were lower. A slight increasing temporal trend in TN concentrations appeared to occur at
Station HB7.

Figure 3-11 shows TP concentrations from Hudson Bayou. HB7 had lower concentrations,
generally less than 0.5 mg/L, while HB6 and HB8 were higher typically between 0.35 to
0.65 mg/L and 0.45 to 0.90 mg/L, respectively.

Figure 3-12 shows Hudson Bayou DO concentrations. Although the record was discontinuous,
DO concentrations from Station HB7 appeared to have an increasing trend over the sampling
period with most of the most recent concentrations above 4 mg/L. DO concentrations less than 2
mg/L were frequently observed at Stations HB6 and HBS.

Figure 3-13 shows that color concentrations at all three stations on Hudson Bayou appeared to
have a modest increasing trend. Color at Station HB7 was typically lower than that at Stations
HB6 and HBS.
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Hudson Bayou - HB6 Conductivity
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Figure 3-8  Conductivity (uS/cm) Observations from the Hudson Bayou Water Quality
Sampling Stations
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Hudson Bayou - HB6 Total Nitrogen
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Figure 3-11
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Hudson Bayou - HB6 Color

120

100

I

@
o

/|

Color (PtCounits)
Py
o

L)

IS
S

LY

B
WIAZ)AY

o
Oct-06

Apr-07

Nov-07 May-08 Dec-08 Jun-09

Sampling Date

Jan-10

Hudson Bayou - HB7 Color

5

Color (PtCounits)
o

o

o
Oct-06

Apr-07

May-08 Dec-08 Jun-09

Sampling Date

Hudson Bayou - HB8 Color

160

140

Color (PtCounits)
@
o

20

o
Oct-06

Apr-07

Nov-07 May-08 Dec-08 Jun-09

Sampling Date

Jan:

-10

Figure 3-13  Color (PtCo units) Observations from the Hudson Bayou Water Quality Sampling
Stations
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34.13 Bowlees Creek

Figures 3-14 through 3-19 present water quality data for Bowlees Creek Station BC1, which is
designated as tidal. The period of record for Bowlees Creek was 10 years, which is significantly
longer than that of Hudson or Whitaker Bayous.

Conductivity concentrations at BC1 reflect its tidal designation (Figure 3-14). No temporal trend
was evident.
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Figure 3-14  Conductivity (uS/cm) Observations from the Bowless Creek Water Quality
Sampling Station
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Figure 3-15 presents chlorophyll a concentrations for Bowlees Creek. These concentrations were
significantly higher than those observed from either Whitaker Bayou or Hudson Bayou. Many of

the concentrations were between 4 and 20 pg/L, with numerous observations greater than
20 ug/L.
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Figure 3-15  Chlorophyll a (ug/L) Concentrations from the Bowless Creek Water Quality
Sampling Station
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Figure 3-16 shows TN concentrations in Bowlees Creek. Most of the concentrations were
between 0.6 and 2.0 mg/L, which was also higher than either Whitaker or Hudson Bayous. TN
concentrations have been lower since some elevated concentrations were observed at the end of
2005/beginning of 2006. Since that period, the TN concentrations have typically been less than
1.5 mg/L.
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Figure 3-16 TN (mg/L) Concentrations from the Bowless Creek Water Quality Sampling
Station
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Figure 3-17 shows TP concentrations for Bowlees Creek. These TP concentrations were similar
to those observed from Whitaker and Hudson Bayous, with the exception of higher extreme
concentrations, with five samples over 1.0 mg/L, from Bowlees Creek. No temporal trend in TP
concentrations was evident.
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Figure 3-17 TP (mg/L) Concentrations from the Bowless Creek Water Quality Sampling
Station
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