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Watersheds are defined by natural hydrology, and they represent the most logical basis
for managing water resources. The resource becomes the focal point, and managers
are able to gain a more complete understanding of overall conditions in an area and the
stressors which affect those conditions.

Traditionally, alleviating flooding problems have focused on efficient routing of
stormwater with little consideration to environmental impact. Similarly, water quality
improvements have focused on specific sources of pollution, such as industrial
discharge or sewage discharges for a specific water resource, such as a river segment
or wetland. While this approach may be successful in addressing site-specific
problems, it often failed to address the more subtle and chronic problems that contribute
to the long-term deterioration of a watershed. For example, pollution from a sewage
treatment plant might be reduced significantly after a new technology is installed, and
yet the local river may still suffer if other
factors in the watershed, such as habitat
destruction or polluted runoff, go
unaddressed. Watershed management
approach offers a holistic view of defining
all related stressors that affect the overall
quality of a watershed, and attempts to
provide solutions that have multi-faceted
benefits towards overall restoration and
enhancement of the resources.

Besides the environmental pay-off,
watershed approaches often have the
added benefit of saving time and money.
Whether the task is monitoring, modeling,
issuing permits, or reporting, a watershed
framework offers many opportunities to S|mpI|fy and streamline the tasks, and facilitates
coordination among different local, state, and federal agencies. By coordinating these
efforts, the agencies can complement and reinforce each other’s activities, avoid
duplication, and leverage resources to achieve greater results.

Watershed protection also leads to greater awareness and support from the public.
Active involvement and participation by the public build a sense of community, help
reduce conflicts, increase commitment to the actions necessary to meet environmental
goals, and ultimately, improve the likelihood of success for environmental programs.
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EXECUTIVE SUMMARY

Hillsborough River-Tampa Bypass Canal Watershed Management
Plan

The overall philosophy of watershed management in Hillsborough County (Florida)
revolves around the holistic approach mentioned above and focuses on four key
objectives: Flood protection; water quality enhancement; creation, restoration, and
enhancement of natural systems; and improvement of water supply conditions. In 1998
the Board of County Commissioners approved approximately $10 million to complete
the watershed management plans for all the major watersheds within the
unincorporated Hillsborough County. Hillsborough River-Tampa Bypass Canal
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Pasco County. From that point, the river meanders for approximately 45 miles through
the northeastern part of Hillsborough County and the cities of Temple Terrace and
Tampa before discharging into Tampa Bay. Twenty major tributaries contribute to the
flow of the river, draining residential, commercial, and agricultural lands from as far
away as Zephyrhills and Lakeland. The Tampa Bypass Canal is a man-made canal
system (approximately 13 miles long) with several flow control structures to provide
flood relief. The canal originates near the County’s Trout Creek Park north of Morris
Bridge Road and is joined by a second diversion canal originating near Harney Road.
The main canal discharges into the Palm River approximately 2.5 miles upstream of the
river's mouth at McKay Bay.

In 1999, Ayres Associates was retained by Hillsborough County to develop a
comprehensive watershed management plan for this important watershed. The overall
study period was estimated as two years with completion date of November 2001. This
article provides an overview of the Hillsborough River Watershed Management Plan
and demonstrates the integrated approach of watershed management. Several unique
tools and concepts were developed/utilized during the development of this plan, which
facilitated data collection/analysis and prioritization of management alternatives, and are
highlighted as appropriate.

Data Collection
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The key steps followed during the development of the watershed management plan are
outlined in the flow diagram. The process

essentially began with data collection to Data [ —
characterize the existing conditions of the Collection

watershed. _State—of—the_—art GPS PR R —
technology integrated with a custom Conditions Conditions

made database was used to collect - -

. . Hydraulic Environmental
survey information for the conveyance Conditions Impacts
systems. Historic flooding information ) X
was collected and mapped in a GIS
system, and was subsequently verified in \
the field. To characterize the existing '-e"i'n‘;flfsei;‘”ce ~
water quality conditions in the watershed, ¥ Citizen Input
approximately 20,000 sampling data was e < Regulatory
collected from various federal, state, and v Review
local agencies. Wherever major data Recommendations |« »

gaps were found, new sampling stations
were implemented and both flow and water quality data were collected for the duration
of the study. Historic land-use and vegetation maps were collected to determine the
extent of habitat degradation within the watershed. Information was also collected to
determine the change in predominant species of flora and fauna within the watershed.
Wherever possible, the collected data was stored electronically in GIS linked databases.

Hydrologic / Hydraulic Modeling

The hydrologic/hydraulic modeling was performed using the Hillsborough County Storm
Water management Model (HCSWMM) which utilizes the U.S. Soil Conservation
Service (SCS) Runoff Curve Number method to convert stormwater rainfall excess into
runoff, by developing hydrographs (SCS Dimensionless Unit Hydrograph Method). The
generated runoff hydrographs were subsequently assigned to the hydraulic model at
speC|f|ed unique, junction locations and were routed through the hydraulic system via a
modified version of
EPA Stormwater
Management Model
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flow rate and water surface elevation.

ArcInfo (ESRI Version 7.0) was utilized to aid in the determination of runoff curve
numbers utilizing (i) basin delineations prepared from topographic aerial coverages
(Southwest Florida Water Management District), and (ii) soils and land use information
from soil map unit identifiers (MUID) and Florida Land Use Cover and Classification
System (FLUCCS), respectively. A user-friendly GIS/database system was developed
(as shown above) to present the connectivity diagrams of each subwatershed, which
also housed all other information and pictures related to the nodes and reaches used in
the model.

Customized database
programs (e.g., DatCon 2000)
were also developed to perform
the QA/QC of all information
utilized by the model. The
program facilitated the
formatting of datasets in
accordance with the GIS data
format outlined by the
SWFWMD Data Management
System.

Using one calibration
(September 1997) and two
verification events (December
1997), the Hillsborough River
SWMM model was successfully
calibrated to emulate observed runoff responses. Rainfall depths and distributions were
obtained from over 43 rain gages located in and around the watershed for calibration.
These depths and distributions were then allocated to individual subbasins using the
Thiessen Polygon method. Calibration was performed to match computed stage,
discharge, and runoff volume at 14 stream gage locations.

Following calibration, level of service (LOS) determinations were made to correspond
with the Hillsborough County Comprehensive Stormwater Plan definitions for the flood
protection LOS designations. These levels were not strictly defined, and required a
quantitative interpretation for analysis, resulting in the following definitions.

LOS-A: No Significant Flooding (No flooding of roadways, No structures flooding,
<3" above site)

LOS-B: No Major Residential Flooding (<3" above road crown, No structures
flooding, 3-6" above site)

LOS-C: No Significant Structure Flooding (>3" above road crown, No structures
flooding, >6" above site)

LOS-D: No Limitation of Flooding (Structure Flooding)
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Known flooding problems in the study area were also evaluated based on a review of
complaint information compiled from Hillsborough County staff and from public
meetings. The model results of the existing conditions and the flooding complaint
records were identified and combined to create a set of LOS deficiencies. Also,
maintenance needs were identified from field observations and reports from County
Maintenance Units and identified for each of the regions.

Water Quality Evaluation and Pollutant L.oading Modeling

The primary water quality issues/areas of concern in the Hillsborough River watershed
are related to both the highly developed nature of the landscape in the areas
surrounding the Tampa Bypass Canal as well as the potential for future growth in the
north, northwest, and northeastern region of the County. Intense urbanization and
commercial development in the lower regions of the Tampa Bypass Canal area have
resulted in significant negative impacts. These impacts were estimated by analyzing
the existing water quality data and comparing the historic and current trends of the
major pollutants. For the purpose of data analysis a

= WaL TSI =

custom made database was developed (as shown) _ t P E3
i i eqin Lale
which provided easy access to data, data query g fmses ershy
capabilities, WQI and TSI calculations, and EndDate [17/01/2000 | © Yeail
automated plOttIng of queried data USing Excel. Select Station(s) rereging it
epcl105 Awerage uzing mean values
. epc10R ' of parameters used to
The key areas of concern determined from these cpol calculate WGl TSI
i H epc

analyses included the following: -
= Increased impervious surface area Chat Wl | Chart 51| Close |

=  Decreased stormwater infiltration to replenish
and maintain groundwater levels in the aquifer
= Increased peak flows

-

20 03 073

causing stream . W
4724090 118 1.1
g 572950 054 Lt
Aweraging 572930
" Daly & Monthly " Yearly E/28/90 08 081
s E/26/30
Stations Parameters  Selected 2 Prirt 3190
4 7431480 078 076
epcls 00300 D0 = Num of Records found for | Tat num of 8728/30 105 12
sgggg LI j el 3R o s R
eptl45 0005: ORG M N NS ] A VL 0%
OG5 TOTKIEL N 9728/90
00B30: NOZNOIN-TOTAL
00BB5: PHOS-TOT 1
[ | )
Show dvalable Data Yiew Data ‘ Plot Chart Close ‘

AYRES 5 Hillsborough River Watershed Management Plan

ASSOCIATES



EXECUTIVE SUMMARY

=  bank erosion, sedimentation, and
increased pollutant loading

=  Extreme losses of riparian and .
upland buffer areas which protect e cpet e 8 e s o
streams and lakes from water
quality degradation

= Increased surface water pollution
from residential and agricultural
run-off, residual applications
(septage and sludge spreading),
and atmospheric deposition

=  Consistently elevated mercury
concentrations causing potential
threat of bioaccumulation, and

=  Potential contamination of groundwater from stormwater runoff, residual
applications, and septic tank systems.

Based on the County’s future land use plan for the area, these impacts are anticipated
to occur at various locations in the northern regions of the watershed and would cause
similar negative trends in water quality. Existing agricultural and waste management
activities in these areas already contribute occasional high levels of nutrients (primarily
nitrogen) and fecal coliform bacteria. Previous studies by Ayres Associates indicated
that land application of residuals (septage and sludge) in the Tampa Bypass Canal and
other subwatersheds could contribute significant nitrogen loading.

To determine the temporal trend in water quality conditions and present the data
graphically, an interactive GIS based display program (WaterFocus — shown below) was
developed. In this program the user chooses the specific area in the watershed and
defines the range of pollutant concentrations for favorable and unfavorable conditions.
The program searches the database for appropriate data and colors the subwatersheds
according to the measured concentrations at sampling stations. The program runs
through the data points in a pre-defined time step and allows the user to see the
seasonal changes in pollutant concentrations simultaneously for all subwatersheds.

Potential water quality impact resulting from stormwater runoff in the watershed was
evaluated using the Hillsborough County Pollutant Loading and Removal Model, which
uses the EPA Simple Method (1992) to calculate pollutant loads. According to the
Simple Method, non-point source pollutant loads are calculated as follows.

Annual pollutant load per basin (Ib/yr)= (0.227)(P)(CF)(Rv)(C\)(A))

P = annual average precipitation (in/yr)

Rvi = weighted average runoff coeff. based on impervious area
Ci = event mean concentration of pollutant (mg/L)

A = catchment area contributing to outfall (acres)

CF = correction factor for storms that do not produce runoff

(assumed CF=0.9, 10% of storms do not produce runoff)

MES 6 Hillsborough River Watershed Management Plan

ASSOCIATES



Working Together for a Healthy Watershed

- =
ﬂ RUMNSIM ﬂ ﬂ
Select Parameter irear  |iManth 1
Select Sampling Station | EOE | B | 2| | & From 17171595 foos = 195 |1 Legend
EFCI05 - To  [11/m1/1998 8% |2
T 5o white [I 1995 |3
s, & Manthly - » 1395 |4 -
Locate on Map ’Rp " » ity & 5 1995 |5 h
2 A3 Mo Data
T— Kird a0 I -
1
Wiew Phatos ; b o - _ = g .J\ T
[ ] - - = |
G L, :
. = = O o
F):. £ oo / a o, =]
f b Y o /I o 8 —n
» =]
=B ) -
LT - =
foa S o =
i 2 ’ ~
o
b & i A &\
- o 8g
o o O
=} _Q
e = : . W
int:
4 = o !
i | /
o
, - Sbalond N
] P e il F==r— . o |
| i e I o
|~ == *y
il L 0 me g
[ —THq
ok o=\
- =0
o 4= - - ?a
=} F s |
= P =
g | ] ] / 22
T 1§ G - j / s [N

The pollutant loading model was developed in GIS to estimate the potential water
quality impacts resulting from existing landuse and soils conditions, and also to evaluate
the reduction in potential loading due to the existing best management practices (BMP)
within the watershed. The gross pollutant load which assumes no treatment of the
stormwater runoff is indicative of the potential of the land to yield contaminants into the
environment. From this gross loading, the reduction in loading due to the existing BMPs
was subtracted to approximate the net pollutant loading within the watershed. The
existing BMPs considered within the watershed include approximately 775 treatment
areas which were digitized in ArcView. Creating a shape file with the digitized treatment
areas provided several advantages including the following:

»  Modeling results are reproducible

= Treatment polygons may be geographically overlaid on other GIS coverages (e.g.,
soils, land-use, potentiometric surface, etc.)

= Digitized information can be used in future analyses including characterizing the
effects of land use changes

=  Treatment polygons can be added or deleted to reflect changes in the level of
treatment.

Water quality treatment levels-of-service (LOS) criteria were used as part of this study
to allow comparisons of existing and proposed stormwater treatment conditions to
pollutant loading goals, and to help prioritize alternatives throughout the watershed.
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The pollutant loading model was run at the finest level of basin delineation and each
subbasin was characterized following the LOS criteria (A through F) defined below:

LOS A: Net load equivalent to 20% (or less) of untreated single family residential. LOS
equal to A for a subbasin would indicate the presence of a high percentage of
undisturbed natural systems, or high percentages of developed areas treated with
BMPs capable of removing pollution levels to those representing natural systems.

LOS B: Net load equivalent to
between 20 and 40% of untreated

© foer s single family residential areas. LOS
g equal to B would indicate the

P STORET s presence of BMPs with removal
vassmneseir || efficiencies consistent with those

representing adequately designed
and maintained conditions and a
relatively even mix of developed
and natural land uses.

ol
" Landuse View
5

LOS C: Net load equivalent to

Lagend between 40 and 70% of untreated
single family residential areas. LOS
equal to C would indicate the presence of treatment systems showing removal
efficiencies consistent with those representing average to poorly maintained conditions
and a greater percentage of developed versus natural land uses.

LOS D: Net load equivalent to between 70 and 100% of untreated single family
residential areas. LOS equal to D would indicate minimal treatment of sub-basin
discharges and relatively high percentage of developed land uses.

LOS F: Net load equal to or greater than 100% of untreated single family residential
areas. LOS equal to F would indicate no treatment for sub-basin discharges, or the
presence of extensive areas of land uses producing larger pollution loads per unit area
than typical residential land uses.

Although there are some stormwater treatment areas in the watershed, many subbasins
received D or F for nitrogen and phosphorus loading, mainly because of intense
urbanization, increased imperviousness, and the lack of regional stormwater treatment
facilities. The model results were also assessed by comparing the predicted loading
rates with the calculated values of loading rates obtained from discharge data recorded
at specific stations and pollutant concentrations measured at nearby locations. Based
on these comparisons the loading model appears to estimate loads within reasonable
accuracy for isolated drainage areas where there are no extraneous factors that affect
flow (e.g., dams, surface water withdrawals, etc.). An example of this is Blackwater
Creek where few significant changes in land use have occurred over the last ten years
and there are no major control structures that affect the flow of surface waters.

AYRES 8 Hillsborough River Watershed Management Plan

ASSOCIATES



Working Together for a Healthy Watershed

Evaluation of Natural Systems

The Hillsborough River watershed supports a diversity of natural resources including
important habitats and wildlife species. However, fragmentation of contiguous forests
and riparian corridors has resulted in significant declines in wildlife populations and an
overall decline in ecosystem health. The loss of natural systems can result in other
adverse effects including
declining water quality,
increases in runoff volume
and timing, and the lack of
recreational areas. Recent
research has shown that with

1 (o)
Historic Vegetation Existing Landuse Publicly Owned Land _as “ttle_ as 10%
imperviousness (developed
'\ roads, buildings, parking lots,

etc.) in a watershed, dramatic
declines in biological health
can occur as a result of
changes in channel
morphology, hydrologic

Habitat Fragmentation Riparian Habitat Strategic Conservation Area regimeS, habitat quality, and

Natural System
Evaluation Criteria

water quality.

One of the key objectives of
this study was to identify
opportunities to restore and

protect natural systems which
are important in preventing excessive runoff volumes and pollutant loads, maintaining
terrestrial and aquatic biodiversity, protecting stream channel stability, and reducing
stream bank erosion. The first step toward this goal was to identify and describe
historical and existing natural systems. A description of key factors which influence
ecosystem health were described and evaluated to assess and rank each of the
subwatersheds using an evaluation matrix. Finally, significant issues and areas of
concern for specific habitat types were evaluated and specific restoration efforts were
recommended.

The parameters used in the evaluation matrix included the following:

=  Habitat fragmentation: represents the extent to which existing natural habitat are
fragmented within a given subwatershed.

= Riparian Buffer Rating: represents a numerical score based on the percent of intact
riparian habitat within various distances from creeks, streams, and rivers.

=  Percent of existing natural systems: represents the percent of remaining natural
habitat for a subwatershed.
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=  Exotic Vegetation (presence/absence): indicates the presence or absence of

significant coverages of exotic vegetation based on field surveys of the watershed,
primarily by low-level aerial overflights. Several species which have easily
identifiable signatures were selected during the overflights (Brazilian pepper trees,
Australian pine trees, Melaleuca, cogon grass, air potato).

=  Strategic Habitat Conservation Areas: represents the percentage of strategic

wildlife habitat contained within a subwatershed.
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=  Public Ownership: represents the percent of lands in public ownership for the

purposes of conservation within a subwatershed.
»  Hydrologic Alterations: represents the extent of drainage alterations that have
occurred within a subwatershed. Such alterations include drainage ditches,
berms/levees, dams, dredge and/or filling of waterways and wetlands.
Percentages of land area within a subwatershed affected by hydrologic alterations
were estimated using digital orthophotography and aerial overflights.

An overall score was calculated for each
subwatershed based on the sum of
scores for each parameter (see matrix
above). Following a scoring technique
similar to the water quality level of
service evaluation, these total scores
were normalized in to ratios obtained by
dividing the total subwatershed score by
the maximum possible score. Each
subwatershed was then given a grade
based on the following:

1.0t00.8=A,0.79t00.6=B,0.59t004=C,0.39t0 0.20=D, <0.2=F.

Development of Alternatives
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Working Together for a Healthy Watershed

In order to provide “true”
watershed management, best
management practices must
combine water quality and
natural systems benefits with
flooding problem solutions. o
Utilizing upstream areas to Existing
provide regional attenuation Wetland
facilities prior to improving
downstream conveyance
systems provide one method of
accomplishing this goal.

Flood Storage and Water
_ | Quality Treatment Ponds

Restored Wetland Habitat

An example of such a concept can be demonstrated by the conceptual project shown
here. This alternative is designed to attenuate flood water, provide water quality
treatment by increasing the retention time, create and restore wetland habitat, and help
in groundwater recharge through percolation. During development of alternatives for
the Hillsborough River Watershed this philosophy was maintained and wherever
possible projects with multiple benefits were recommended.

To facilitate locating undeveloped/open lands for construction of flood storage and
water quality treatment ponds, GIS land use and soils data were used to identify the
most suitable and cost-effective sites within each subwatershed. During this process,
the undeveloped land, excluding water bodies and wetlands were intersected with
hydrologic group A, B, C, and D soils. Using the maps and known flood problem areas,
specific locations of storage ponds were identified and evaluated in the field.

A similar methodology to the above was used to identify potential wetland restoration
areas within the Hillsborough River watershed. Since a large portion of the
northeastern region of the watershed (including the Cone Ranch area) is relatively
undeveloped, opportunities for riparian, wetland, and upland restoration of existing
agricultural areas are extensive. Restoration and conservation activities in these areas
are expected to be more cost-effective and viable than in urbanized regions such as the
Tampa Bypass Canal area. For this analysis, agricultural and undeveloped land,
excluding water bodies and wetlands, were intersected with hydrological group D soils
to identify those areas most conducive to wetland restoration. These areas were further
refined to identify potential riparian buffer restoration within 730 feet (223 meters) of the
existing stream network. In addition, existing wetlands greater than 10 acres (4.05
hectares) were intersected within a 98-foot (30-meter) buffer of the stream network to
identify potential hydrologic restoration of wetlands. Actual restoration site locations
were refined through the collection of ecological data, field verification, and ownership
information
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The results from the
pollutant loading model were
integrated with a spatial
analysis to further refine and
prioritize areas of the
watershed most in need of
water quality improvement.
To facilitate this process, a
series of GIS analyses were
performed to prioritize the
subbasins which are in need
of stormwater treatment.
The first step of this process
was to identify those
subbasins that were in close
proximity to the main stem and major tributaries of the river and Bypass canal using a
centroid analysis in Arc/Info. Subbasins closest to a tributary were scored higher than
those farther away.
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total nitrogen, total phosphorus,
and total suspended solids.
Those subbasins identified in red
are the highest priority areas for
stormwater treatment, followed by
areas in yellow, green, blue, and
white. A number of stormwater
treatment alternatives have been
developed for these priority areas to reduce pollutant loads.

Cost estimates for flooding and water quality alternatives were calculated based on a
cost per item basis for each. Excavation quantities were determined as the volume of
storage needed. For alternative items that are not listed as individual pay items, such
as channel maintenance, a cost per unit was calculated as a product of its constituent
pay items. Land values were calculated from a GIS layer created from the Hillsborough
County Property Appraisers property boundaries map joined to the Hillsborough County
Real Estate database of just market values. The just market value of each parcel was
divided by the size (acres) of each parcel to develop a cost per acre GIS layer. The
cost per acre layer was intersected with undeveloped lands on hydrologic group A, B,
and C soils and clipped within a one-quarter mile radius of each node location requiring
a stormwater pond.
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Cost estimates for potential habitat restoration and water quality projects excavation
were estimated with GIS by calculating the volume of soil above the low range of the
groundwater table within a given area. Land values were estimated from the cost per
acre GIS layer referenced above. The cost of potential restoration of existing wetlands
through rehydration was estimated as a cost per acre of the wetland area delineated in
the SWFWMD 1995 land use GIS layer.

Evaluation of Alternatives

Evaluation of preferred alternatives was performed using a two tiered approach. Initially
the subwatersheds were ranked based on broad parameters which depict the overall
conditions of the subwatersheds, such as severity of flooding, potential nitrogen loading,
and current conditions of the

P Evaluation of Alternatives natural habitats. During this
analysis flooding and
Subwatershed Ranking Alternative Evaluation environmental issues were
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e from community evaluation Recharge . .
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- it simulated in the existing

e conditions model, and the
- i - environmental issues consisted
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subwatershed. The analysis
resulted in a prioritized ranking of the subwatersheds in order of the “criticality” of the
overall existing conditions.

Subsequently the proposed
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QUALITY | SYSTEMS | SUPPLY | ACCEPTANCE IMPLEMENTATION USing a Consistent and unified
approach, independent of the
“criticality” of the individual
subwatersheds. At this step
the impact of each alternative
was evaluated individually
based on a predetermined set
of parameters, and the
alternatives were scored
. independently using a pre-

defined methodology. Several
different parameters were used to evaluate the potential impact of the proposed projects
including the net change in level of service for flooding, water quality, and natural
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systems, and impact on water supply/groundwater conditions. The feasibility of
implementation was evaluated by another set of parameters such as public acceptance,
permittability, constructability, and project cost. The analysis resulted in overall scores
for each individual alternative, which was multiplied by the criticality factor for the
purpose of determining the priority of implementation of the recommended projects.

Recommended Alternatives

Based on the scores _ _
obta | ned from th e m Hillsborough River Watershed Management Plan é

. . PREFERRED ALTERNATIVES
evaluation matrix, a total

of 54 projects were
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im r fI d . d :\:am [‘rirf‘: EXTSRAN :n‘:;el prﬁit?ﬁ:ﬂmlng Constructability: Moderately Complax l
p ove T100dal ng an of Mclntosh Road south of the bridge Land Acquisition: S0
Parmittability: Moderately Feasible
. e crossing of Hollomans Branch, structure Design/Permitting: £138,772.63
water quality conditions, fooring sto ooy, bebnc ivewroy Mile Bensts: Fload Potection Oriy By —
of excavated ponds that are the remnants of '
fish f; tion. The =1
and restore/enhance i R
et ey
Road and 2.0 fs 0.6 i 3
natural systems e e S
g . oceurs in this area and that flooding was
conditions in the rorw e ek e Oy 2
H H - SOLUTION This alt tive includes
H I I | S bo ro u g h R Ive r clearing, gmnbliga. :r::;g;\ag.ﬂ:m axcavation
T B C I in Hollomans Branch and maintaining ditches
from Hollomans Branch to Groom Road and
ampa ypass ana Mcintosh Road. Other maintenance would
include replacing culverts on the west side of
W hed. Out of e e
ate rs e - u O a ra:slng and regr:dln;Gmrnmmﬁoadnm .B
t t | f 54 . t 32 Lepli';c\lrg Ih? e;)(lsllng sl:g d|I;Ins :-lll the
the aast roadside swala s tem,
otal o projects begki g ofthe sast edetlo munio oy
p rOj eCtS We re the depressional arealabandonad fish ponds.

recommended primarily
as flood control °oF +4
alternatives with

secondary benefits of water quality and natural system benefits. Remaining 22 projects
were developed specifically for enhancement of water quality and natural systems.
These projects were summarized in project fact-sheets (as shown here) with all
pertinent information, including a location map created using digital orthoquads. The
long tern maintenance needs were also identified for conveyance systems and were
included in the recommended

I Key Tools - Flooding LOS Mapping project fact sheets.

Finally the recommended projects
were incorporated in the
hydrologic/hydraulic model and
pollutant loading model to
determine the overall change in
LOS for flooding and water quality
conditions. The change in flooding
LOS is shown here as “before and
after” project implementation.

Public Involvement
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Working Together for a Healthy Watershed

The public involvement program for the Hillsborough River Watershed Management
Study was geared to inform citizens, groups, and organizations about decisions that
were made regarding their
I Communication Pathways watershed and as a way to ensure
all views were considered in the
planning and decision making.
During the course of the study, the
county and the project team offered
a variety of ways to capture the
public’s interest and give them the
information they need to understand
e to be able to provide constructive
|dentification feedbaCk.

Recomrmended : Three separate public meetings

felatialons were held at various locations
throughout the watershed during
the course of the study. The
purpose of the first public meeting was to inform the public about the objectives of the
study, share information regarding the existing conditions of the watershed, and receive
feedback on specific issues and concerns.

The second public meeting was conducted to
provide the public with the results of the
existing conditions analysis and alternatives
developed to address significant flooding,
water quality, and natural systems issues.
The information was presented in the form of
a video presentation, which was followed by
a poster-board session and question and
answer session. As in the first meeting, the
attendees were invited to provide oral and
written comments to the project team.

The third public meeting was conducted to
provide the public with the information on
the recommended alternatives selected by
the project team to address significant
flooding, water quality, and natural systems
issues. The feedback received from the
public as well as other civic organizations
during these meetings were incorporated
throughout the study.

A project web site was created and
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EXECUTIVE SUMMARY

maintained throughout the duration of the study. The web page gave the public
information about the project, the schedule, who to contact, maps, and a comment form
that could be filled out and submitted.

ILLSBOROUGH RIVER WATERSHED HOME PAGE - MICROSOFT INTE

JEH_E EDIT VIEwW FAYORITES ToOLS HELR |

-l 0D a | = B 5 r . 2 ”
Back ForwaRD STOR REFRESH HomE SEarRcH FavoriTEs HISTORY Rai PriNT Eoim MESSEN
| ADpRESS I@ HTTR L W HILLEE OROUSHRIVER. DRE. | wee |J LINKS *

=

’h‘illsﬁamugﬁ Raver Watershed Mﬂmﬂgamsnt Plan

. LINES

. SUBWATERSHED DESCRIPTIONS

. PROJECT OVERVIEW

. WATFRSHED MAP,

B subwatershed Descriptions J

The following paragraphs contain descriptions of the subwatersheds located within the overal
Hilsborough River Watershed. The creeks and streams that carry discharge to the river

represent the described below. and
hydravlic similarities (e.g. converge at a common point) have been grouped together for
description purposes.

Hillsborough River

The headwaters of the Hillsborough River are located in the Green Swamp ares of Pasco
County. From that point, the river meanders for approximately 45 miles through the northeastern pd=LLsRVer 4 g (158065 evres of Temple
Terrace and Tampa before discharging into Tampa Bay. Fourteen major tibutaries contribiite to the flow of the fiver draining residential,

commercial, and agricutural lands from as far away as Zephyrhill to Lakeland

Site Designed and Haintained by:

Tampa Bypass Canal MES
‘The Tampa Bypass Canal is a man-made canal syster with several flow cortrol structures to provide flood relef for the cities of Terple

Terrace and Tampa by diverting fiood waters from the Hilsborough River. The canal originates near the County's Trout Creek Park noth of
Mortis Bridge Road and is oined by a second diversion canal originating near Hamey Road. The main canal discharges in the Paim River
approximately 25 miles upstream of the fiver's mouth at McKay Bay. Small man-made ditches drain runoff from approximately 32.0 square

0000002597
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