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Final Report Duck Pond Watershed Management Plan Update

CHAPTER1 INTRODUCTION

1.1 OVERVIEW

Hillsborough County has undertaken a program to develop or update watershed management plans
for all of unincorporated Hillsborough County areas. These areas are divided between seventeen
watersheds. Flood protection issues have been addressed for each of the seventeen watersheds in
separate watershed management master plans (WMPs) completed between 2000 and 2002. Since
then, changes have occurred within each of the watersheds and affected the hydrologic and
hydraulic features. Furthermore, change in standards and reference elevation datum has been
considered. The combined changes warrant updating of the existing models used for the WMP
development and associated GIS mapping.

Ayres Associates was selected by Hillsborough County to update the Duck Pond Watershed
Management Plan as a part of the County’s overall watershed management program. The project is
being cooperatively funded between Hillsborough County and the Southwest Florida Water
Management District’s Hillsborough River Basin. The study area is situated in the northern portion
of Hillsborough County in the vicinity of the University of South Florida (USF). The location is
shown in Figure 1-1. Although the study area is identified as the Duck Pond Watershed, it includes
portions of the Cypress Creek and Hillsborough River Basins, as defined by the Southwest Florida
Water Management District (SWEFWMD).

The Duck Pond Watershed Management Plan (WMP) Update is limited to Chapters 1 through 6,
pertaining to watershed hydrology and hydraulics, the existing conditions stormwater management
model, and the existing conditions Level of Service (LOS). The area of evaluation is concentrated on
the watershed area within the Hillsborough County limits, although the model includes hydrologic
and hydraulic elements within the City of Tampa and City of Terrace which impact the County’s
service area (see Figure 1-2).

The objectives of this WMP update ate to identify/verify flooding problems under the existing
condition and to perform an updated Level of Service (LOS) evaluation. Existing conditions are
based on: the existing infrastructure and the analysis of computed water surface elevations and
flows, latest aerial photographs, and latest topography and land use within the basin.

Where available, Environmental Resource Permit (ERP) data and “as-built” drawings were used to
identify significant or new stormwater features. Unless specified otherwise, all elevations have been
referenced to NAVD (North American Vertical Datum) 1988. Available land use, soils and
topographic maps were employed to derive runoff parameters. Input data for the hydraulic model
has been refined based on the physical characteristics of the watershed. Updated model input
includes developments reflected in collected ERPs and “As Built” drawings through October 2005.

1-1 61-0100.04/Jan 2007
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The results from the updated existing conditions model are used to re-evaluate the location and
degree of expected flooding within the study area under the existing conditions for the 2.33-year, 5-
year, 10-year, 25-year, 50-year and 100-year design storms. Hillsborough County has a targeted LOS
for the primary conveyance features that will protect homes as well as limit street and yard flooding
during the 25-year, 24-hour duration storm event. The existing condition 25-year, 24-hour model
was used to evaluate LOS.

Where possible, the output from the model was compared with historical high water marks and

flooding complaints registered with Hillsborough County. Historical, documented flooding
problems were given priority.

1.2 PROJECT SETTING

The total study area encompasses approximately 5,104 acres within the Cypress Creek and
Hillsborough River Watersheds. Approximately 1,350 and 3,754 acres are within the Cypress Creek
and Hillsborough River Watersheds, respectively. Flooding, water quality and natural systems were
evaluated in 2001 for approximately 4,262 acres (6.66 square miles). This 4,262 acres will be
identified as the Duck Pond Watershed (DPW) for the remainder of this report. An additional 842
acres south of Fowler Avenue within the City of Tampa was also modeled using the County SWMM
stormwater model. Two areas within the DPW study area are modeled hydrologically but not
routed hydraulically include Subbasin 629720 (approximately 37 acres) and Subbasin 625000
(approximately 97 acres). Subbasin 629720 is located on the USF golf course and was not modeled
in the USF North drainage system because it consists of a marsh wetland isolated from the USF
north drainage system. Subbasin 625000 is located on the USF campus adjacent the intersection of
Fowler Avenue and Bruce B. Downs Boulevard. Subbasin 625000 was not modeled because it is
not hydraulically connected to the Duck Pond Watershed. Subbasin 625000 discharges south
through a circular culvert under Fowler Avenue into City of Tampa stormwater systems. A break
down of the areas within the study area is shown on Table 1.1

As shown in Figure 1-2 the County watershed is generally bounded by the Hillsborough River on
the east, I-275 on the west, Skipper Road / Bearss Avenue on the north, and Fowler Avenue on the
south. The watershed area includes the USF campus. The watershed area was sub-divided into the
following major drainage systems, each with their own outfall:

e Duck Pond ®  Bruce B. Downs
e USF North ® USF East
e Raintree ® USF Campus East

The Bruce B. Downs, USF North, USF East and USF Campus East drainage systems are within the
Cypress Creek Watershed and the Duck Pond and Raintree drainage systems are within the
Hillsborough River Watershed. The Duck Pond System was further sub-divided into the following
sub-drainage systems:

1-2 61-0100.04/Jan 2007
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e Nebraska Avenue

e Robbins Lumber

e 131* Avenue

e Mall East and West
e USF Campus West

The Raintree System was further sub-divided into the following sub-drainage systems:

e Raintree North
e Raintree South

Land uses within the DPW boundaries are residential, commercial, industrial and institutional. The
residential land uses are primarily multi-family apartment complexes, condominiums and duplexes
due to their proximity to the USF campus. There are also some single-family residential sub-
divisions east of the USF campus. The majority of the commercial land uses consist of strip
shopping centers and office space along the major roadways within the DPW. The University
Square Mall is the largest commercial land use within the DPW. The major roads are Fowler
Avenue, Fletcher Avenue, 30" Street (Bruce B. Downs Boulevard), Skipper Road / Bearss Avenue,
Nebraska Avenue and 56" Street. The University of South Florida, Veterans Administration
Hospital and the University Community Hospital are the major institutional land uses within the
DPW. Robbins Lumber is the largest industrial land use within the DPW. Little natural systems
remain within the DPW due to dense development. However some isolated pockets of wetlands
and upland forested areas are scattered throughout the DPW.

1-3 61-0100.04/Jan 2007
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TABLE 1.1

Drainage Area Breakdown for Major Drainage Systems

Area Areain
Watershed Major Conveyance in DPW City of Tampa Total Area
South of Fowler (acres)
(acres)
(acres)
Nebraska Ave. 317 0 317
Robbins 151 0 151
Lumber
Duck 131 691 0 601
. Pond
Hillsborough
River Mall East/West 569 0 569
USF
Campus West >75 0 575
City of Tampa 0 610 610
Raintree North 261 0 261
Raintree South 348 232 580
B.B. Downs 442 0 442
Cypress USF North 262 0 262
Creek USF East 215 0 215
USF Campus East 431 0 431
Total 4262 842 5104

Few significant land use changes have occurred due to the built out condition of the DPW.
However, commercial and institutional development continues on open spaces on the USF campus
and Hillsborough County Planners are working towards improving property values with
infrastructure improvements on public right-of-ways throughout the DPW.

The primary sources used to develop the 2001 Watershed Management Plan include the following:

e USF Area — Phase I Project Development Plan.

e DPecer Review of the Duck Pond Outfall Design (May, 1987).

e Preliminary Design of the Duck Pond Outfall System (April, 1988).

e University of South Florida Master Stormwater Management Plan Study (May 1998).

e Raintree Terrace/Raintree North Subdivision Drainage Improvements Preliminary Study,
October, 1999.

e “As-built” construction plans for various roadway, commercial and residential developments.

e Environmental Resource Permits for various developments.

e Aecrial Photography with 1-foot contours (1”7 = 200°) Southwest Florida Water Management
District, July 1977.

e Year 2000 Aerial Photography (1”7 = 400°) Hillsborough County.

e Hillsborough County Geographical Information Systems (GIS) data base

e Southwest Florida Water Management District data base.

1-4 61-0100.04/Jan 2007
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1.3 DATA COLLECTION FOR WMP UPDATE

To propetly describe the current condition of the watershed, available information was compiled
from a variety of sources. These data included previous studies, existing aerial photographs and
topography, latest land use coverage, recent ERP and construction plans, rainfall data, historical lake
stage record, stream gage data, flooding complaints information, and a limited field investigation.
The following agencies were involved during the data collection:

e Hillsborough County

e Southwest Florida Water Management District (SWEFWMD)
e City of Tampa (COT)

e Florida Department of Transportation (FDOT)

e TFederal Emergency Management Agency (FEMA)

e United States Geological Survey (USGS)

e Tield Review

The following is a discussion of the sources and a listing of the literature review:

Soil Survey of Hillsborough County
The soil data classifies soil types for engineering and planning purposes. This data was in the
Geographical Information System (GIS) format and delivered by Hillsborough County.

Land Use
Existing land use coverage was in GIS format and provided by Hillsborough County as obtained

from the Southwest Florida Water Management District. This coverage is based on the Florida
Land Use Cover Classification System (FLUCCS) 1999.

Roadway Plans, ERPs and CIP Plans

Several public roadway drainage systems were reviewed within the study area, as well as As-Built
plans for County capital improvement projects (CIPs) and significant ERP sites. Record drawings
were collected to obtain information to update subbasin delineations as well as identify new
conveyance features. Figure 1-2 illustrates the locations of ERPs reviewed for this update. Table
1.2 lists the reviewed documents.

1-5 61-0100.04/Jan 2007
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TABLE 1.2
Environmental Resource Permits Reviewed
Issue
ERP Permit Type Activity Project Name Date
ERP Standard Cracker Barrel-Bruce B Downs &
022851000 | General Commercial | Bearss 1/31/2002
ERP Standard
018429001 | General Residential | Reflections 9/3/1999
ERP Standard
012996002 | General Government | Hills Co-USF University Center 12/16/1999
MSSW General
000660004 | Permit Residential | JPI Student Housing Project-Tampa 5/5/1999
ERP Standard University Comm Hosp Parking
023649001 | General Commercial | Additions 2/19/2003
ERP Standard
020468001 | General Residential | Avalon Heights Apartment Suites 12/21/2000
ERP Standard DOT-I-275 Fletcher/N US 41 #10320-
017978003 | General Government | 3476 3/22/2002
ERP Standard Busch Grdns-Elephant Protective
018952010 | General Commercial | Contact 1/13/2003
ERP Standard
000775003 | General Government | Hills Co-Fletcher-Magnolia Intersec Imp | 8/27/2004
ERP Standard
021443000 | General Commercial | Fletcher Mini Storage (1821 E Fletcher) 1/22/2001
ERP Standard Road Hills Co-Fletcher Ave-42nd St/N Palm
000775001 | General Projects Dr 9/26/2003
ERP Standard
006413060 | General Government | USF-Maple li-Impervious Correction 6/3/2004
8/24/1999
018952000 | ERP Conceptual Commercial | Busch Ent Corp-Master Drainage Plan
ERP Standard
022490001 | General Commercial | University Grove Office Park Phase Il 10/9/2003
ERP Standard Hills Co-Museum Of Science And
010932003 | General Government | Industry 7/12/2004
ERP Standard
024189001 | General Government | Hills Co-Curiosity Creek Ph llI 11/20/2003
ERP Standard Walmart Tampa University West 2627-
018651001 | General Commercial | 00 7/13/1999
ERP Standard James A Haley Veterans Admin Hosp
002374003 | General Government | Pkg 8/29/2001
ERP Standard Road Hills Co-Intersec-131 Ave @ 22st N
020240000 | General Projects Recon 3/29/2000
ERP Standard
006413047 | General Government | USF-Special Purpose Housing 5/16/2003
ERP Standard
006413051 | General Government | USF-Lot 35 Expansion 7/10/2003
ERP Standard
026617000 | General Residential | Bella Vista 6/30/2004
ERP Standard Road
021382002 | General Projects Hills Co-Gibson Ave Ph Il Drainage Imp 1/5/2005
MSSW General University Village Walkway & Parking
001850003 | Permit Residential | Imp 5/21/2001
1-6 61-0100.04/Jan 2007
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TABLE 1.2
Environmental Resource Permits Reviewed
Issue
ERP Permit Type Activity Project Name Date
ERP Standard J Haley Veterans Hospital Pearl Prkg
002374004 | General Government | Lot 10/21/2004
ERP Standard
006413050 | General Government | USF-Willow Drive Extension 5/28/2003
ERP Standard Hills Co-15th St And 127th Ave Drg
000121008 | General Government | Impr 11/7/2002
ERP Standard USF-Maple Dr
006413027 | General Government | Crosswalks/Sundome/Elm Dr 5/4/2001
ERP Standard Hills Co-58th St & 122nd Ave Drain
021382000 | General Government | Impr 2/8/2001
ERP Standard USF Quinn Hall Coll Of Bus Admin
006413056 | General Government | Expan 11/20/2003
ERP Standard
019439000 | General Commercial | University Self Storage 7/19/1999
ERP Standard
018952001 | General Commercial | Busch Gardens East Parking Lot 2/29/2000
ERP Standard
006405006 | General Government | USF Idrb And Mtob 1/9/2004
MSSW Individual Hills Co- USF Ph 4 Drainage
000121007 | Permit Government | Improvement 1/15/2002
ERP Standard Road Hills Co-Fowler Ave Pedestrian
008624002 | General Projects Overpass 8/28/2003
ERP Standard All Childrens Hospital-Spec
002090002 | General Semi-Public | Care/Tampa 6/1/2000
ERP Standard Abbey @ Tampa (Fna Skipper Pointe
018712002 | General Residential | Apts) 2/23/2000
ERP Standard
006413022 | General Semi-Public | USF-Golf Cart Path Expansion 8/16/2000
ERP Notice
023772000 | General Government | Hills Co-Sw USF Water Main Extension 6/27/2002
MSSW Individual Hills Co-16th St Drainage Imp
000121006 | Permit Government | CIP#47003 10/22/2001
ERP Standard
021586000 | General Government | Hills Co-19th St Drainage Impr-Ph | & 11 2/23/2001
ERP Standard
024763000 | General Residential | College Court Apartments 4/9/2003
MSSW General
010932002 | Permit Government | Hills Co-Museum Of Science & Industry 8/7/2001
ERP Standard Student Housing At Fletcher Ave-56th
022490002 | General Residential | St 9/9/2004
ERP Standard
001962003 | General Commercial | Lot 5 University Collections 7/20/2000
ERP Standard Road
001153003 | General Projects Hills Co-Fletcher Ave 46th St Intersect 4/21/2005
ERP Standard USF-Childrens Medical Services Elem
006413061 | General Government | 4 6/16/2004
ERP Standard
002533002 | General Semi-Public | Shriners Expansion At USF 1/17/2001
ERP Standard
003153005 | General Government | Hills Co-Raintree Oaks Drg Impr Ph 3 11/2/2000
1-7 61-0100.04/Jan 2007
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TABLE 1.2
Environmental Resource Permits Reviewed
Issue

ERP Permit Type Activity Project Name Date
ERP Standard

002873008 | General Government | University Charter School 4/4/2003
ERP Standard

021074001 | General Government | Hills Co-131st Ave-27th St Drng Imp 10/11/2004
ERP Standard USF-Natural & Environmental Services

006413043 | General Government | Bld 11/22/2002
ERP Standard

006413052 | General Government | USF Parking Garage 8/22/2003
ERP Standard

023045000 | General Government | Hills Co-143rd Ave Drainage Imp 5/14/2002
ERP Standard Hills Co-120th Ave Fm Nebraska To Co

027193000 | General Government | Pnd 6/25/2004
MSSW Individual

000121004 | Permit Government | Hills Co-Bearss Ave/Duck Pond-Ph |l 4/1/1999
ERP Standard Road 40th St (Mckinley)-Busch To Fowler

022290001 | General Projects Seg E 9/21/2001

Aerial Photography and Contour Maps
Ayres Associates obtained latest aerial photographs (2004) and 1-foot digital contours (2002) from

Hillsborough County.

EXxisting Studies
Ayres Associates performed a literature search for documents that may contain usable information

pertaining to the study area. The literature search yielded the following:

¢ Duck Pond Watershed Management Plan Final Report, Hillsborough County, 2001
¢ Duck Pond Drainage Area Evaluation, City of Tampa, 2001

e Duck Pond Area Drainage Improvement Summary of Computer Modeling, Hillsborough
County, 2005
e Flood in Southwest-Central Florida from Hurricane Frances, USGS, September 2004

Problem Area Documentation

Documentation for the reported flood prone areas was obtained through County records. These

records were in GIS format and related to the complaints and locations associated with Hurricane

Frances, during the month of September of 2004. In addition, Ayres staff performed a limited
document search through SWEFWMD and USGS regarding this event.
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CHAPTER 2 WATERSHED DESCRIPTION

The general watershed characteristics have not changed since completion of the 2001 Watershed
Management Plan. For this reason, much of the watershed description below is excerpted from the
2001 Watershed Management Plan, with expansion and clarification of text, as required. Update of
this chapter includes revisions to general physiography and hydrology, including referenced subbasin
sizes and number, as well as land use and topography. Figures have been regenerated using more
recent land use and topographic data and refined watershed and subbasin delineations.

2.1 OVERVIEW

The Duck Pond Watershed (DPW) covers approximately 6.66 square miles or 4,262 acres in
northern Hillsborough County in the vicinity of the USF Campus. The project area is primarily
urban, and drains into either Cypress Creek or the Hillsborough River. Several major roads,
including Nebraska Avenue, Bruce B. Downs Blvd., 56th Street, Fletcher Avenue, and Fowler
Avenue travel through the project area. The basin, shown in Figure 2-1, is composed of 192
smaller units or subbasins ranging in size from approximately 0.61 to 251.3 acres. Land elevations in
the DPW vary between a high of approximately 88 feet NAVD in the southeast portion of the
project area to a low of around 24 feet NAVD. These elevations are shown on Figure 2-2.

2.2 CLIMATE

The climate of the DPW and for Hillsborough County as a whole can be classified as humid
subtropical. Annual average precipitation is around 52 inches and almost 60% of this total falls
during the four-month rainy season that extends from June through September. This time frame
coincides with the occurrence of most tropical storms and hurricanes. In addition, the conditions
are ripe for regular, convective afternoon and evening thunderstorms. These summer events, which
can be very localized, are highly variable in both intensity and volume. The larger, normal summer
storm events and those associated with tropical systems can cause flooding problems in areas where
there are deficiencies in the existing stormwater, or other, drainage systems.

Winter rainfalls are, for the most part, relatively light and generally associated with the cold fronts
that descend from the north through the south. However, some of the largest rain events have
occurred in the winter months, and this is especially true in El Nifio years (1997-98).

The annual mean temperature in Hillsborough County is about 72°F (Fahrenheit). The mean
monthly temperatutre ranges from a low of approximately 60°F in January to a high of approximately
82°F in August. Typically, summer temperatures range from morning lows in the high 70's and low
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80's to afternoon highs that routinely reach into the mid-90's, but rarely do they exceed 100°F.
Summer humidity that ranges into the mid to upper 90's can further exacerbate the situation.
Conversely, typical winter low temperatures generally range above freezing into the 40's; only
occasionally dropping into the low 20's and teens. High temperatures generally reach into the upper
60's or low 70's for most of the season, especially between passages of the cold fronts.

According to the National Weather Service in Ruskin, humidity does not vary as seasonally as
temperature and rainfall. The Setvice keeps daily records for 1 and 7 o'clock A.M. and 1 and 7
o'clock P.M. The 7 A.M. time period generally records the highest humidity with the annual average
at 88% with the 1 P.M. time period recording the lowest at an average of 58%.

Evapotranspiration rates vary, and limited data are available for analysis. Estimates of 39 inches per
year have been reported. Viessman, et al. (1977) reports the figure to be closer to 48 inches per year.
Lake evaporation data often quoted for use in Hillsborough County are those reported from Lake
Alfred in Polk County, supplemented by scattered data available from the Lake Padgett weather
station. Studies conducted by Tampa Bay Water estimate the lake evaporation rate to average
approximately 56 inches per year.

2.3 SOILS

Soil distribution by type is shown in Figure 2-3. This information was developed based on
Geographical Information Systems (GIS) coverages developed by the Southwest Florida Water
Management District (SWEFWMD). Much useful information, such as drainage classification,
percent slope, water table depth, permeability, natural vegetation and potential uses for development
and agriculture, can be obtained by consulting the NRCS Manual for Hillsborough County for each
particular soil type.

These soil types can be arranged into four groups based on their runoff-potential; these types are
shown in Figure 2-4. The hydrologic groups are commonly used in project area planning to
estimate infiltration rates and moisture capacity. Soil properties that influence the minimum rate of
infiltration obtained for a bare soil after prolonged wetting are: (a) depth to seasonally high water
table; (b) intake rate and permeability; and (c) depth to a layer or layers that slow or impede water
movement. The major soil hydrologic groups are:

e Group A (low runoff potential) soils have high infiltration rates and a high rate of water
transmission even when thoroughly wetted. They have typical infiltration rates of 10 inches
pet hour (in/hr) when dry and 0.50 in/htr when saturated. Soil types found in the DPW that
fall into this group include the Candler fine sands, Orsino fine sand, and the Tavares-
Millhopper fine sands.

e Group B (moderately low runoff potential) soils have moderate infiltration rates when
thoroughly wetted and a moderate rate of water transmission. They have typical infiltration
rates of 8 in/hr when dry and 0.40 in/hr when saturated.
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e Group C (moderately high runoff potential) soils have low infiltration rates when thoroughly
wetted and a low rate of water transmission. They have typical infiltration rates of 5 in/hr
when dry and 0.25 in/hr when saturated. Soil types found in the DPW which fall into this
group include Seffner fine sand, and Zolfo fine sand.

e Group D (high runoff potential) soils have very slow infiltration rates when thoroughly
wetted and a very low rate of water transmission. They have typical infiltration rates of 3
in/hr when dry and 0. 10 in/hr when saturated. Soil types found in the DPW that fall within
this group include Basinger, Holopaw and Samsula, and Chobee muck.

e Dual classifications (e.g., A/D or B/D) can be assigned to soils that exhibit substantially
different hydrologic characteristics during the wet and dry seasons. During the wet season,
these soils become saturated throughout much of the soil column due to elevated water table
conditions. Infiltration is thus impeded and the soils exhibit Group D infiltration and runoff
rates. During the dry season when the water levels recede, infiltration rates increase and
runoff rates decline to Group A or Group B levels.

2.4 PHYSIOGRAPHY AND HYDROLOGY

The DPW lies within the Polk Upland physiographic unit. This unit is part of the Central or Mid-
Peninsular physiographic zone, one of three in Florida. This zone is characterized by discontinuous
highlands formed by sub-parallel ridges that are separated by broad valleys. The project area has six
major drainage systems each with their own outfall. These include; Duck Pond, Bruce. B. Downs,
USF North, USF East, USF Campus East and Raintree Systems. The Bruce B. Downs, USF North,
USF East and USF Campus East outfall to Cypress Creek. The Raintree System discharges directly
to the Hillsborough River. The Duck Pond System outfalls to a City of Tampa storm sewer system
south of Fowler Avenue at the University Square Mall. These systems in conjunction handle the
majority of the stormwater conveyance within the project area.

There are some lakes, wetland areas and depressions located within the project area. The lakes and
other depressional features in the area have been formed by sinkhole formation and other processes
associated with the dissolution of the underlying limestone formations.

Hydrologically, surface flows originate for the most part through stormwater runoff with some
influence from groundwater flows from lake seepage.
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2.5 GEOLOGY AND HYDROGEOLOGY

The area is underlain by a thick sequence of sedimentary strata divided into an upper zone of
unconsolidated sediments and lower zone of consolidated carbonate rock.

At land surface, undifferentiated sediments including silt, sand, and clay form surficial deposits,
which vary in thickness from less than 10 feet in coastal areas to over 100 feet in paleokarst
depressions or in sand ridges. Typical thickness of the surficial deposits varies from 20 feet to 50
feet. In low-lying areas near lakes and streams, thin layers of organic material mix with the surficial
deposits. Pleistocene-aged silts and clays form the base of the undifferentiated sediments.

Underlying the unconsolidated material is a series of Tertiary-aged limestones and dolomites that
form the carbonate platform of peninsular Florida. The sequence of carbonate rocks includes, in
descending order, the following formations: Tampa Member of the Hawthorn Group, Suwannee
Limestone, Ocala Group, Avon Park, Oldsmar, and Cedar Key Formations. A lithographic change
from limestone and dolomite to a sequence of gypsiferous dolomite begins in the lower portion of
the Avon Park Formation and continues into the Oldsmar and Cedar Key Formations. The top of
this lithologic change marks the middle confining unit of the Floridan aquifer system. The middle
confining unit is generally considered the base of the freshwater production zone of the Upper
Floridan aquifer.

The Tampa Member of the Hawthorn Group is a tan-colored carbonate and sand mixture, which
can contain variable amounts of clay. The Tampa Member can be fossiliferous and may also contain
phosphate grains and chert. The Tampa Member ranges from 50 to 150 feet in thickness. The
Suwannee Limestone consists of two rock types; the upper portion is a tan-colored, crystalline
limestone containing prominent gastropod and pelecypod molds, and the lower portion is a cream-
colored limestone containing foraminifers and pellets of micrite in a finely crystalline limestone
matrix. The Suwannee Limestone varies from 150 to 300 feet in thickness.

The Ocala Group contains a series of limestones that are generally soft, friable, porous and
fossiliferous. This unit is late Eocene in age and ranges in thickness from 90 to 300 feet. The Avon
Park Formation comprises brown, highly fossiliferous, soft to well-indurated, chalky limestone and a
gray to brown, very fine microcrystalline dolomite. The Avon Park Formation ranges from 300 to
500 feet in thickness.

The hydrogeologic flow system of the northern Tampa Bay region contains two distinct
groundwater reservoirs: the unconfined surficial aquifer and the semi-confined Upper Floridan
aquifer. The Upper Floridan aquifer is under water table conditions in areas where the clay
confining layer is discontinuous or absent. A general hydrogeologic cross-section of the Tampa Bay
region is shown in Figure 2-5.
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Surficial Aquifer

The surficial aquifer is comprised primarily of unconsolidated deposits of fine-grained sand with an
average thickness of 30 feet. Due to the karst geology of the region, thickness of the sand is highly
variable. The depth of the water table ranges from near land surface to several tens of feet below
land surface. Water table elevation is primarily influenced by rainfall; annual highs in most years
occur during the end of the wet season (in Sept.- Oct.), and annual lows occur near the end of the
dry season (in May-June). The direction of groundwater flow varies locally and is significantly
influenced by the topography of the land surface. The hydraulic gradient (change of elevation per
unit length) in the area typically ranges from a few feet per mile to about ten feet per mile. The
permeability of the surficial aquifer is generally low and the quality of water within this aquifer is not
suitable for human consumption. Water withdrawn from this aquifer is used most often for lawn
irrigation. Surficial aquifer wells typically yield less than 20 gallons per minute.

Semi-Confining Zone

Below the surficial aquifer typically is a semi-confining unit comprised of clay, silt and sandy clay
that somewhat retards the movement of water between the overlying surficial aquifer and the
underlying Floridan aquifer. The confining materials are comprised of blue-green to gray, plastic,
sandy clay and clay. The upper portion of the Arcadia Formation (Hawthorn Group) typically forms
the semi-confining layer.

Leakage from the surficial aquifer into the Floridan aquifer occurs by infiltration across the semi-
confining layer or through fractures or secondary openings in the semi-confining unit caused by
chemical dissolution of the underlying limestone. Due to the highly karstic nature of the geologic
system, the clay semi-confining layer can be absent in one area but tens of feet thick a short distance
away. These localized karst features, in which the clay semi-confining layer is breached or missing,
significantly increases hydraulic connection between the two aquifers (Hancock and Smith 1996).

Upper Floridan Aquifer

The Upper Floridan aquifer consists of a continuous series of carbonate units that include portions
of the Tampa Member of the Hawthorn Group, Suwannee Limestone, Ocala Limestone and Avon
Park Formation. Groundwater within the Upper Floridan aquifer is typically under artesian
conditions within the project area.

Near the base of the Avon Park Formation lies the middle confining unit of the Floridan aquifer, an
evaporite sequence of very low permeability that is composed of gypsiferous dolomite and dolomitic
limestone. The middle confining unit generally delineates the boundary between the freshwater
Upper Floridan aquifer and the brine-saturated Lower Floridan aquifer. The evaporites function as
a lower confining unit and retard vertical flow across the boundary. In general, the permeability of
the Upper Floridan aquifer is moderate in the Tampa Member and Suwannee Limestone, low in the
Ocala Limestone and very high in portions of the Avon Park Formation. The limestone and
dolomite beds produce significant quantities of water due largely to numerous solution openings
along bedding planes and fractures. The Ocala Limestone yields limited amounts of water and may
be considered a semi-confining layer within the Upper Floridan aquifer. Overall, the Ocala
Limestone tends to act as a semi-confining zone between the ovetlying Tampa/Suwannee
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Formations and the underlying Avon Park Formation. Transmissivity of the Avon Park Formation
is very high due to the fractured nature of the dolomite zones.

Ground water flow in the Floridan aquifer originates as rainfall that percolates downward from the
surficial aquifer. In areas where the Upper Floridan aquifer outcrops, this recharge can be direct.
Recharge rates are generally higher in the northern portion of the County. Recharge can be highly
variable throughout the area, however, due to karst features and induced leakage caused by ground-
water withdrawals. The regional hydraulic gradient and direction of flow in the Upper Floridan
aquifer is generally toward the south and west.

2.6 EXISTING AND FUTURE LAND USE

Existing Land Uses

As stated previously, the DPW encompasses a wide variety of land uses. The existing .and Use
Map, obtained from the Hillsborough County Property Appraiser’s Office, is shown in Figure 2-6.
Table 2.1 provides a breakdown of land use by acreage and percent of land use for the watershed.
Figure 2-7 displays the SWFWMD 1999 Florida Land Use coverage for the watershed.

Future Land Uses

Due to the existing dense residential, commercial and institutional development and essentially built
out conditions within the DPW, not many changes in land use are predicted by the Hillsborough
County Comprehensive Plan. The expected future land uses for this area are shown in Figure 2-8.
Definitions of the future land use types are shown on Table 2.2. Major Projects, DRIs, & Vested
Projects within the watershed can be seen in Figure 2-9.

TABLE 2.1
Existing Land Uses (1995) — Duck Pond Watershed

LAND UsSe CATEGORY TOTAL ACREAGE PERCENT OF TOTAL
Commercial Heavy 109.82 2.53%
Commercial Light 379.30 8.73%
Industry Heavy 1.06 0.02%
Industry Light 44.78 1.03%
Multi-Family 704.26 16.22%
Mobile Home Park 149.56 3.44%
Public/Quasi-Public Inst. 365.85 8.42%
Public Communications/Utilities 33.67 0.78%
School University 933.91 21.50%
Single Family/Mobile Home 389.05 8.96%
Two Family 134.16 3.09%
Agriculture 5.49 0.13%
Roadways 886.93 20.42%
Unknown 205.08 4.72%
TOTAL 4,343 100%
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TABLE 2.2
Future Land Use Code Descriptions Shown on Figure 2-8
Duck Pond Watershed
CODE DESCRIPTION
C COMMERCIAL
CMU-35 COMMUNITY MIXED USE - 35
ESA ESA
HC-24 HEAVY COMMERCIAL - 24
LD LOW DENSITY RESIDENTIAL
LI LIGHT INDUSTRIAL
LMD LOW MEDIUM DENSITY RESIDENTIAL
MD MEDIUM DENSITY RESIDENTIAL
OC OFFICE COMMERCIAL
P/QP PUBLIC / QUASI-PUBLIC
R/W R/W
R-12 RESIDENTIAL - 12
R-20 RESIDENTIAL - 20
R-6 RESIDENTIAL - 6
R/OS MAJOR RECREATIONAL / OPEN SPACE
ROW RIGHT OF WAY
SMU-6 SUBURBAN MIXED USE - 6
UMU-20 URBAN MIXED USE - 20
WATER WATER
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