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SECTION 5
WATER QUALITY MODEL

51 Model Formation

An assessment of the water quality conditions in the North Creek basin was performed by
utilizing Watershed Management Model (version 3.30) developed by Camp, Dresser & McKee.
The Watershed Management Model (WMM) is a spreadsheet model designed to estimate
annual pollutant loads based on Event Mean Concentrations (EMC’s) and stormwater runoff
volumes. The model incorporates 12 major land use categories with the required data
consisting of EMCs for each pollutant type, land use constituents, average annual precipitation,
impervious area percentages, Best Management Practices (BMP's), and runoff coefficients.

The WMM is designed to run on Lotus 1-2-3 software, specifically Release 2.4 for DOS. The
WMM will estimate annual runoff pollutant loads for oxygen demand and sediment (BOD; COD,
total suspended solid, total dissolved solids); nutrients (total phosphorus, dissolved phosphorus,
total nitrogen, ammonia plus organic nitrogen); and heavy metals (lead, copper, zinc,
cadmium). The pollutant load estimates for each basin are calculated based on acreages by

land use category, rainfall/runoff ratios, EMC's, and the average annual rainfall.

The model utilizes the land use and percent imperviousness data to compute non-point
pollution loading factors (expressed as Ibs/yr). The pollution loading factor M_ is computed for
each land use L by the following equation:

M, = EMC_*R_*K_* A,

Where: M, = loading factor for land use L (lbs/yr)
EMC, = Event Mean Concentration of runoff from land use L
(mg/L); EMC, varies by land use and by poliutant

R.= total average annual surface runoff land use L (in/yr)
K. = 0.2266, a unit conversion constant
A= area of land use L (acres)

One of the required data is the EMC file. EMC values must be entered into the provided

spreadsheet for each of the above mentioned constituents based on land use. Default
5-1



selections are available, if local EMC's data are not obtainable. These default values are based
on the pooled U.S. EPA National Urban Runoff Program (NURP). The NURP, which was
conducted between 1978 and 1983, used 28 storms at each of 81 representative outfalls in 28
U.S. metropolitan areas that were monitored to determine the characteristics of urban runoff.

A BMP can consist of wet detention/retention (e.g., lake, wetlands) or dry detention/retention
(e.g., swales). The term detention implies that the stormwater runoff is detained long enough to
allow stormwater treatment to occur through settlement, dissolution, etc. Retention implies that
the stormwater runoff is completely retained and not allowed to discharge directly to outfall
surface waters.

BMP data files, land use data files and impervious area data are also required as input files to
the WMM. BMP data files consist of specific types of BMP’s. Default values for the pollutant
removal efficiencies of these BMP’s are provided in the WMM. The land use data file showing
the sub-basins in the analyzed watershed is defined, according to the 12 given land use
categories. Impervious area data files contain the percentage of each land use that is

impervious. Default values are provided, but they may be changed.

5.2 Model Input and Assumptions
§.2.1 Sub-basins and Land Uses
The model requires input for sub-basins and land use in the form of acreages, impervious

percentiles and poliutant constituent EMC's.

A total of ten sub-basins, ranging from 20 acres to 500 acres, are delineated based on the
hydrologic mode! and land uses in the basin study. Land use acreages of existing condition for
sub-basins were basically calculated from Land Use Map (1994). To be consistent with the
impervious values used in the hydrologic model, few adjustments were made when the values

from the land use map were slightly different from those used in the hydrologic model.



Figure 5.2.1.1 shows ten sub-basins used in the water quality model, and each contains larger
areas than those in the hydrologic study. This is because water quality modeling is more
concerned on the assessments of water quality conditions in the North Creek, but not on the
conditions for each sub-basin; therefore, less detailed level of the sub-basins is delineated and
the time for model run is saved. Table 5.2.1.1.a presents the existing land uses of sub-basins
used in the water quality model.

In the existing condition of North Creek watershed approximately 34% of the land is open space
or agriculture, 45% is residential area, approximately 4% is commercial or industrial, and 15%
is wetlands or lakes. Sub-basin A consists more than half of vacant land and sub-basin B
contains approximately 80% low density residential areas. Sub-basins C and D are newly
developed areas containing high percentages of residential areas in low density. Sub-basin E is
also a newly developed area with a combination of land uses, with approximately 30% covered
by either lakes or wetlands. Sub-basin F is a relatively old area with very few BMP facilities.
Sub-basin G is located on the east side of the study area, with approximately half residential
area. Sub-basins H and | are low or medium density residential areas. Sub-basin J is a junk
yard and was modeled as heavy industrial area.

In the proposed condition for the future land uses, the North Creek watershed has
approximately 76% of residential area and about 7% of commercial, industrial, and major road

area. Table 5.2.1.1.b shows the future land uses of sub-basins used in the WMM model.

The impervious areas file was created by obtaining existing and future land use categories and
percent impervious values from the land use maps (1994) and the values used in NPDES study
for Sarasota County in 1993. Table 5.2.1.2 shows the impervious percentages used in the

water quality model for existing and future conditions.
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FIGURE 5.2.1.1
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TABLE 5.2.1.1a and TABLE 5.2.1.1.b
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Table 5.2.1.2
Impervious Percentages

Land Use % Impervious
Forest/Open 1.0%
Agricultural/Pasture 1.0%
Cropland 1.0%
Low Density Single Family 20.0%
Med. Density Single Family 30.0%
High Density Single Family 40.0%
Commercial 85.0%
Office/Lt. Industrial 70.0%
Heavy Industrial 80.0%
Water 25.0%
Wetlands 25.0%
Major Roads 90.0%

5.2.2 Event Mean Concentrations (EMC’s)

EMC's are defined as the average individual measurements of storm pollutant loads divided by
the event storm runoff volumes. The default values in the WMM are based on data obtained by
the EPA in association with NURP. During NURP, EMC’s were measured for various land uses
and pollutants during 2,000+ rainstorms across the country. Comparison of these results
indicated that for a given land use, the EMC's for many poliutants did not vary appreciably from
one part of the country to another. Therefore, extrapolation or even pooling of the data can be
performed without introducing significant errors in the estimates. These nationally derived

values were used for the key of EMC data in Table 5.2.2.1.

Several sites in Tampa, Florida were monitored during the NURP study. Additional urban runoff
quality was collected at Tampa and St. Petersburg by the USGS (1984) and non-urban values
were derived from the open watersheds of Tampa Bay by CDM (1984). These values were
used to revise the national values obtained from the NURP study. The loading factors in Table
5.2.2.1 represent the estimates presently available and agreement with the values used
recently in completion of the Sarasota Bay National Estuary Program loading assessment.
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EMC monitoring data collected by NURP were determined to be lognormally (base e)
distributed. The lognormal distribution allows the EMC data to be described by two parameters:
the mean or median, which is a measure of central tendency; and the standard deviation or
coefficient of variation (standard deviation divided by the mean), which is a measure of the
dispersion or spread of the data. The median value should be used for comparisons between
EMC's for individual sites or groups of sites because it is less influenced by small number of
large value which is typical of lognormally distributed data. For computations of annual mass
loadings, it is more appropriate to use the mean value since large infrequent events can
comprise a significant portion of the annual poliutant loads. Mean values of EMC’s were used
for the percent loading estimates.

Because the non-point pollution loading factors used in the WMM were derived from national
statistics, the model includes the capacity to perform an uncertainty analysis with a range of
literature values for each land use category. The calculated EMC's (mg/L) from the loading
factors (Ibs/acre/year) based on the average annual runoff estimates, are assumed to be
representative of a “medium” or “most probable” estimate of the non-point pollution loading
factor for each specific land use. The purpose of the uncertainty analysis is to develop
estimates of the extremes, high and low values of pollutant loadings and to assess whether
these estimates would result in different management decisions. Therefore, the EMC's used in

the model were in tendencies of mean, high and low.

The information of areas served by septic tanks is presented in Figure 5.2.2.1 which shows that
most septic tank serving areas are in sub-basins B and F. A typical annual failure rate 8% of
septic tanks provided by the model, was used in the simulation for the impacts of water quality.
The default EMC'’s of septic tank discharges were used in the simulations.

The Tri-State WWTP is located south of Bay Street and east of Highway 41. It was modeled as
a “point source” to sub-basin F of the North Creek watershed. The average effiuent data of Tri-
State WWTP during January-July, 1996, was input into the water quality model.



FIGURE 5.2.2.1
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5.2.3 Annual Runoff Volume

WMM calculates annual runoff volumes for the pervious/impervious areas in each land use
category by muitiplying the average annual rainfall volume by a runoff coefficient. A typical
runoff coefficient of 0.95 is used for impervious areas while a coefficient of 0.20 is used for

pervious area runoff calculation.

An average annual rainfall of 57.95 inch is used in the model, which is consistent with the value
used in the previous basin study for Sarasota County. No baseflow water quality analysis is
involved in the study as there is no USGS stream gage data available in the North Creek

watershed.

5.24 BMP’s

A file of BMP’s was created for calculation of the pollutant loadings removed by the BMPs. Wet
detention pond is the only BMP type in North Creek watershed. From the aerial photographs
the percentage of each land use type served by existing BMP's in each sub-basin was
estimated and input into the model. To be consistent with NPDES study done for Sarasota
County in 1993, the same BMP efficiencies are used in this study, and these efficiencies are
listed in Table 5.2.4.1.

Table 5.2.4.1
BMP Removal Efficiencies
Constituent Wet Detention Pond

BOD 30%
COD 50%
TSS 70%
TDS 0%

Total-P 50%
Dissolved-P 80%
TKN 30%
INO2 +NO3 80%
Lead 80%
JCopper 75%
Zinc 50%
Cadmium 50%
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5.3 Model Results

5.3.1 Pollutant Loads Under Existing Condition with Existing Land Uses.

The pollutant loads under existing condition with existing land uses were determined for the
North Creek watershed by using WMM spreadsheet model, with the results summarized in
Tables 5.3.1.1 and 5.3.1.2. Table 5.3.1 shows the loadings of every sub-basin in tendencies of
medium, high and low. The loading results are also presented for gross loadings with no BMP
reductions and loadings with BMP reductions. Table 5.3.1.2 provides the total loads of the
entire North Creek basin with or without BMP’s.

The WMM provides annual constituent loadings and runoff volumes whereby average annual
concentrations can be derived. The average annual event mean concentrations from the model
are presented in Table 5.3.1.3.

Pollutant loads and unit loading rates per basin for the North Creek watershed are summarized
by parameter in Table 5.3.1.4. Pollutant loads show that the larger sub-basins such as sub-
basins E, F and G, contribute more loads, while the smaller sub-basins B, C, | and J produce

lesser amounts of poliutant loads.

Sub-basin J has the highest pollutant unit loading rates among the ten sub-basins in the North
Creek watershed, because the entire sub-basin is used as a junk yard which provides very
high loading rates, especially for oxygen demand, sediment and heavy metals loads. High unit
loading rates are also shown in sub-basin F as it has 19% commercial and official land uses,

and approximately 58% residential area.

From the total watershed perspective, the highest unit loading rate in the North Creek
watershed is associated with industrial, commercial, and residential land uses. In contrast, the
lowest unit loading rates are found in the sub-basins which contain mainly open spaces or
agricultural land uses. It can be concluded that the unit loading rate in North Creek watershed is
dependent on the level of urbanization. Overall, the high gross pollutant loads are contributed
by the large basins. Sub-basins E, F and G produce approximately 60% of the total load in the
entire basin. The point source Tri-State WWTP does not show significant impacts on receiving
waters as the plant has very low flow volume and the constituent concentrations of the effluent

are within the permit.
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As a result of numerous BMP facilities in the North Creek watershed, gross pollutant loadings
are reduced prior to their introduction into the surface waters. In accordance with Level of
Service (LOS) standards, drainage systems will treat the first inch of rainfall in order to minimize
pollution from oil, suspended solids, and other objectionable materials. This LOS criteria is only
applicable to new development. Approximately 70% of the North Creek watershed is treated
through wet detention ponds in each sub-basin before the runoff flows into other sub-basins or
to the North Creek, and about 30% of the basin developed without sufficient stormwater control
facilities. The different LOS objectives may be appropriate to improve or maintain water quality
in the basin . A number of sub-basins such as F and G contain few BMP's, but the runoffs from
the sub-basins are treated by detention ponds in the neighboring sub-basins before the runoffs
flow into North Creek. It would be ideal for these sub-basins to have the runoff treated locally

before it flows out of the sub-basin.

Table 5.3.1.5 shows the removal of pollutants through the use of BMPs for each sub-basin
under existing conditions. Table 5.3.1.6 provides the estimated total gross loads and net loads.
Figures 5.3.1.1 and 5.3.1.2 graphically present the differences between the gross loads and
net loads. In general, approximately 30% of the pollutant load is removed by the treatment
systems presently in place in the North Creek watershed. As expected, there are approximately
50% reduction of TSS and Lead and 60% removal of Dissolved-P, NO, and NO,.

Sub-basin J has no removal load as no BMP'’s existing in the area. Sub-basins F and G have
low pollutant removal efficiencies of 11% and 21%, respectively. Removal efficiencies for the

remaining sub-basins are from 29% to 44%.

Based on the available pollutant concentration results from the modeling, the water quality
index value is calculated and compared with Florida Stream Water Quality Index (WQI). The
WaQlI of the North Creek Basin, under existing conditions, falls in the same range with the index
value shown in the study of Southwest Florida District Water Quality, 1994, 305(b); and the
value calculated by using North Creek water quality data from NPDES permit application in
1993. The WAQI values calculated by using NPDES data for other basins, such as South Creek,
Hatchett Creek and Phillippi Creek also fall in the same range of water quality conditions (see
Table 5.3.2.7)..
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FIGURES 5.3.1.1 and 5.3.1.2
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Figure 5§.3.1.1
Estimated Gross Pollutant Loads and Net Pollutant Loads

of Oxygen Demand and Sediment for the North Creek Watershed
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Figure 5.3.1.2
Estimated Gross Pollutant Loads and Net Pollutant Loads
of Nutrients and Heavy Metals for the North Creek Watershed
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The total pollutant loads produced from North Creek basin listed in NPDES study in 1993 are
higher than the loads calculated from this study, this is because the land uses and percentage
coverages of BMP's in the entire basin have been significantly changed since 1993. The total
forest and agricultural area is decreased from 74% in NPDES study to 34%, and the residential
area is increased from 16% to 45%. The BMP coverages are also increased due to

requirements for new developments.

5.3.2 Pollutant Loads under Proposed Condition with Future Land Uses.

The pollutant loads under proposed conditions with future land uses were calculated for the
North Creek watershed by using WMM model. Land use data for the future development of
North Creek basin is obtained from Sarasota County Future Land Use Map, 1996. The basin
impervious percentages for different type of land uses and same as the values used in the
existing conditions. Event Mean Concentration file is also kept same for the future development
simulations. BMP’s coverage data for future conditions is defined from existing BMP's and the
BMP facilities planned for the future development.

Table 5.3.2.1 provides the total loads of the entire North Creek basin with or without BMP's, and
Table 5.3.2.2 shows the average annual event mean concentrations calculated for the future
development. Pollutant loads and unit loading rates per basin are summarized by pollutant
parameter in Table 5.3.2.3. Sub-basin J has the highest poliutant unit loading rates as no BMP
facility in the area. Sub-basin F shows the second highest pollutant unit loading rates as the
basin has relatively low BMP coverage compared with other sub-basins.

Table 5.3.2.4 provides pollutant loading reductions by BMP’s under future development.
Compared with the existing condition, about 10% higher pollutant reduction have been found in
sub-basins F and G due to some BMP’s improvements in the future development. The
pollutant loading reduction by BMP's for entire basin under the future condition is increased
approximately 6%. Table 5.3.2.5 shows the total gross, removal and wet loads, and Figure
5.3.2.1 and 5.3.2.2 graphically present the differences between gross loads and wet loads for

twelve pollutant parameters.
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Table 5.3.2.6 lists the comparison of gross and net pollutant loads in North Creek under existing
and future conditions. The removal percentages by BMP’'s are generally higher in the future
condition than the values shown in existing condition.

The total net pollutant loads under the future land use conditions are approximately 8% higher
than the loads in existing conditions. As total pollutant loads increase when impervious
percentage is higher in North Creek, more residential area will be built according to the future
development plan, therefore higher pollutant loads will be produced. However, several pollutant
loads, such as total suspended solids, nitrate and nitrite are shown lower than existing
conditions, as these parameters have higher event mean concentrations in agricultural or forest

areas than urban areas.
Water Quality Index value calculated by using WMM model results simulated for future

development does not show significant difference from the index value of existing condition in
this study and the value calculated from NPDES study (see Table 5.3.2.7).
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Table 5.3.2.1
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Figure 5.3.2.1 and 5.3.2.2
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Figure 5.3.2.1

Estimated Gross Pollutant Loads and Net Pollutant Loads
of Oxygen Demand and Sediment for the North Creek Watershed
Under Future Development
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Figure 5.3.2.2
Estimated Gross Pollutant Loads and Net Pollutant Loads
of Nutrients and Heavy Metals for the North Creek Watershed
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SECTION 6
ALTERNATIVE SOLUTIONS TO UPGRADE THE LEVEL OF SERVICE

6.1 Conceptual Alternatives Investigated

Sixteen (16) conceptual alternatives were developed during the course of the study. The
conceptual alternatives were based on the results of the existing conditions analyses, historical
information, and input from local agencies and private entities knowledgeable in the basin.
Plate 11 depicts the conceptual alternatives. Each conceptual alternative is briefly described as
follows:

: 8 Detention Conveyance Ditch - this alternative calls for improvements to the existing
Osprey Acres North Lateral Ditch from Washington Avenue to Glenwood Avenue.
Currently, the ditch discharges into the Oaks' Lake system via a 36" circular RCP which
is approximately 220' long. The improvements are expected to address the existing
conveyance of the ditch and its water quality treatment capability. It is envisioned that
the potential improvement option involves widening of the ditch, regular ditch
maintenance activities, and a water control structure large enough to convey the flood
flow. Some of the uncertainties associated with this alternative are: right-of-way
availability, relocation of the existing Oaks' berm and landscape, and increase flood
stage within the ditch.

2. Additional Culverts - this alternative calls for improvements to the conveyance of the
existing 36" circular RCP connecting the Osprey Acres North Lateral and the Oaks' Lake
1. The results of the existing conditions analysis indicate that during a 100 year storm
event, the head losses through the 36" circular RCP are approximately 0.8'. It is
envisioned that the conveyance at this location could be improved by adding additional
culverts. The number and size of the additional culverts is dependent of the desirable
reduction in head losses through the connection. It is anticipated that an additional 36"
circular culvert could reduce the head losses to approximately 0.2' which means that the
flood stage will be lowered by 0.6'.
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Bay Street Park Ditch Improvement - this alternative calls for improvements to the

existing Osprey Acres South Lateral form Glenwood Avenue to its confluence with the
South Lateral. The results of the existing conditions analysis indicate that during a 100
year storm event, the Osprey Acres South Lateral is affected by backwater from the
culvert crossing at MacEwen Drive over the South Lateral. It is envisioned that the
improvements to the Osprey Acres South Lateral include regular maintenance activities
to maintain efficient roughness coefficients and may include deepening and widening of
the ditch. This alternative is recommended to be conducted in conjunction with
alternative 10 (conveyance improvement at MacEwen Drive over the South Lateral).

Bay Street North Ditch & Three Cross-Culverts - this alternative calls for improvements

to the conveyance of Bay Street from the intersection with Pine Ranch East Road to the
Bay Street/Old Venice Road culverts. Currently, the conveyance in Bay Street is
provided by a ditch in the south side of the road and a system of culverts. The results of
the existing conditions analysis indicate that during a 100 year storm event, the Bay
Street conveyance system is affected by backwater from the culvert crossing at Bay
Street/Old Venice Road. It is envisioned that a ditch on the north side of Bay Street
could provide additional conveyance and potentially by-pass the Bay Street/Old Venice
Road culvert. This alternative requires investigation of the right-of-way availability and
utility conflicts. This alternative is recommended to be conducted in conjunction with

alternative 12 (conveyance improvement at Bay Street/Old Venice Road).

Culvert Connection to Oaks' Lake System near Shotgun Lane - this alternative calls for

improvements to the conveyance of Bay Street by proposing a culvert connection, in the
vicinity of Shotgun Lane, into storage area 9 (Oaks' Lake 8). It is envisioned that the
culvert connection would divert flood flow from the Bay Street conveyance system into
the Oaks' Lake system where tailwater elevations are lower. The culvert connection
should also alleviate the head losses at the Bay Street/Old Venice Road culvert. This
alternative requires an evaluation of the impacts to the internal connections within the
Oaks' Lake system, right-of-way availability, and requirements to conduct work within
the Oaks' property including the berm and goilf course.
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North Creek Improvement Downstream of MacEwen Bridge - this alternative calls for

improvements to the North Creek from the MacEwen Bridge to the vicinity of the
confluence with the South Lateral. This portion of the North Creek is densely vegetated
and the channel is narrow. The roughness coefficients used in the existing conditions
analysis range form 0.090 to 0.100 for the channel portion. It is envisioned that the
improvements involve regular channel maintenance activities to maintain efficient
roughness coefficients. At this point it is uncertain whether portions of the channel will
require widening. The intent of the alternative is to achieve a lowering of the water
surface profiles by improving the conveyance ability of the channel.

Bay Street Park Detention Lake Expansion - this alternative calls for improvements to
the existing wet detention facility located north of Bay Street and west of the FPL
substation. It is envisioned that the improvements will address the viability of increasing
the existing water quality and quantity ability of the facility. This alternative requires an
evaluation of the right-of-way availability and an environmental assessment. This
alternative is recommended to be conducted in conjunction with alternative 10

(conveyance improvement at MacEwen Drive over the South Lateral).

Secondary Drainage Improvement - this alternative call for improvements to the entire
secondary drainage system of the Osprey Acres to improve its conveyance ability. The
improvements are envisioned to include regular maintenance activities to maintain the
swales/grates/culverts free of debris and blockages which reduce their conveyance
ability; re-grading of swales to provide positive drainage and minimize pocket areas with
shallow ponding; and addition of drainage structures at depressed locations to improve
their drainage ability. This alternative requires an evaluation of the right-of-way
availability and utility conflicts. This alternative will be more beneficial if alternatives 2
and 10 are conducted in conjunction with it.

Detention/Retention Areas within Osprey Acres - this alternative calls for improvements

to the water quality capacity of the Osprey Acres Area. The intent of the alternative is
to locate vacant lots, preferably near the outfall points, to evaluate their potential water
quality capacity. This alternative requires topographical surveys and land acquisition
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10.

1.

12.

procedures. Some of the uncertainties associated with this alternative are utility

conflicts and increase in tailwater elevations.

Conveyance Improvement at MacEwen Drive - this alternative calls for improvements to

the conveyance of the existing double 29" H x 45" W RCP under MacEwen Drive. The
results of the existing conditions analysis indicate that during a 100 year storm event,
the head losses through the double 29" H x 45" W RCP are approximately 1.9'. It is
envisioned that the conveyance at this location could be improved by adding additional
culverts. The number and size of the additional culverts is dependent of the desirable
reduction in head losses through the connection. It is anticipated that two additional 29"
H x 45" W RCP could reduce the head losses to approximately 1.3'. This alternative
requires an evaluation of the impacts to the Oaks' system, right-of-way availability, utility
conflicts, and requirements to conduct work within the Oaks' property.

Lychee Lane Detention/Retention Area - this alternative calls for an evaluation of a +3.5

acre parcel south of Bay Street and west of Old Venice Road for use as a
detention/retention area. This alternative requires topographical surveys and land
acquisition procedures. Some of the uncertainties associated with this alternative are

utility conflicts, legal access, and potential increase in tailwater elevations.

Conveyance Improvements at Bay Street/Old Venice Road - this alternative calls for

improvements to the conveyance of the existing culverts at Bay Street/Old Venice Road.
Currently, the culverts consist of a double 24" H x 38" W ERCP under Bay Street, a
single 38" H x 60" W ERCP on the north side of Bay Street, and a single 38" H x 60" W
ERCP discharging into the South Lateral north of Bay Street and west of the FPL
substation. The results of the existing conditions analysis indicate that during a 100
year storm event, the head losses through the culverts are approximately 2.2'. It is
envisioned that the conveyance at this location could be improved by adding additional
culverts, diverting stormwater from this location, and improving the conveyance of the
MacEwen Drive culverts. The number and size of the additional culverts is dependent
of the desirable reduction in head losses though the connection, the diversion of
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13.

14.

15.

stormwater, and the improvements at the MacEwen Drive culverts. This alternative

requires an evaluation of the right-of-way availability and utility conflicts.

Conveyance Improvements of culverts South of Preymore Street - this alternative calls

for improvements to the conveyance of the existing culverts downstream of Preymore
Street. The results of the existing conditions analysis indicate that during a 100 year
storm event, the head losses through the golf course and MacEwen Drive culverts
(immediately downstream of Preymore Street) are approximately 1.9', 1.9', and 2.8'
respectively. It is envisioned that the conveyance at these locations could be improved
by adding additional culverts. The number and size of the additional culverts is
dependent of the desirable reduction in head losses through the connections. This
alternative requires an evaluation of the impacts to the Oaks' system, right-of-way
availability, utility conflicts, and requirements to conduct work within the Oaks' property
including the golf course area. It is anticipated that one additional 36" circular RCP at
each location could reduce the head losses to approximately 1.6', 1.2, and 2.2'
respectively which results in a lowering of the stage upstream of Preymore Street, from
approximately 14.3'to 13.4'.

Raise Weir Elevation at Storage Area 17 (Oaks' Lake 1) - this alternative calls for an

adjustment to the weir elevation of the water control structure at storage area 17. The
intent of the alternative is to increase the water quality treatment ability of the lake. The
surface area of the lake is estimated to be approximately 12.91 acres. It is estimated
that approximately 33.8 acres of land from Osprey Acres discharge into this lake. If the
weir elevation is raised one tenth of a foot, the resulting water quality treatment volume
is increased approximately 1.3 ac-ft. which is approximately the equivalent of a half inch
of treatment over the 33.8 acres of land from Osprey Acres. This alternative requires an
evaluation of the impacts to the Oaks' system and requirements to conduct work within
the Oaks' property.

Raise Spillway Weir Elevation on South Lateral - this alternative calls for an adjustment

to the weir elevation of the spillway structure on the South Lateral upstream of its
confluence with the North Creek. The intent of the alternative is to increase the water
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quality treatment ability of the spillway. The surface area of the Oaks' Lakes 3 and 5 is
estimated to be approximately 6.15 acres. It is estimated that approximately 47.7 acres
of land from Osprey Acres discharge into these lakes. If the weir elevation is raised two
tenth of a foot, the resulting water quality treatment volume is increased approximately
1.23 ac-ft. which is approximately the equivalent of a third of an inch of treatment over
the 47.7 acres of land from Osprey Acres. This alternative requires an evaluation of the
impacts to the Oaks' system, in conjunction with alternative 10 (conveyance
improvement at MacEwen Drive), and requirements to conduct work within the Oaks'

property.

16.  Additional Storage at Stoneybrook's Parcel R-East - this alternative calls for additional
attenuation of the peak flows discharged from Stoneybrook (Parcel R-East) into the
North Lateral. The results of the existing conditions analysis indicate that during a 100
year storm event, the peak discharge from Parcel R-East is approximately 205 CFS.
The intent of this alternative is to increase the storage capacity of Parcel R-East to
reduce the peak flows into the North Lateral which should be influential in the reduction
of head losses through the culverts on the North Lateral. The reduction in peak flow is
dependent on the desirable reduction in head losses through the culverts and the ability
of Parcel R-East to provide additional storage without significant impacts to the existing
system within Parcel R-East. This alternative requires an evaluation of the impacts to
Parcel R-East system and requirements to conduct work within Parcel R-East. This
alternative will be more beneficial is conducted in conjunction with alternative 13

(conveyance improvements of culverts south of Preymore Street).
The conceptual alternatives can be generally categorized as follows:
Category | - Alternatives which potentially could improve the water quality and/or reduce the

flooding conditions in Osprey Acres:
e Alternatives 1,2,3,7,8,9, 10, 14, & 15
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Category Il - Alternatives which potentially could improve the water quality and/or reduce the
flooding conditions in Bay Street and vicinity:
e Alternatives 4, 5, 10, 11, 12, & 15

Category Il - Alternatives which potentiaily could improve the water quality and/or reduce the
flooding conditions in Preymore Street:
e Alternative 13

o Alternative 16

Category IV - Alternatives which potentially could reduce the flooding conditions in the Oaks:
e Alternatives 6, 10, 13, & 16

The aforementioned categories are not listed in any order of priority. In addition, all the
alternatives listed under each category need not be conducted to achieve an improvement in
the existing water quality and/or a reduction in the flooding conditions.

The conceptual alternatives which should be assigned the highest priority were grouped under
Priority A Group. Priority B Group contains the conceptual alternatives which should be
assigned the next highest priority level.

Priority A Group includes Alternatives 2, 5, 6, 8, 10, 13, 14, and 15.

Priority B Group includes Alternatives 1, 3, 4,7, 9, 11, 12, and 16.
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Table 6.1 summarizes the rough construction cost estimates developed for the conceptual
alternatives. Appendix D contains additional detailed information pertaining to the rough
construction cost estimates.

TABLE 6.1
SUMMARY OF ROUGH CONSTRUCTION COST ESTIMATES FOR
THE CONCEPTUAL ALTERNATIVES

Conceptual Alternative Rough Construction
Cost Estimate ($)

1. Detention Conveyance Ditch 43,800.00

2. Additional Culvert 41,300.00

3. Bay St. Park Ditch Improvement 27,800.00

4. Bay St. North Ditch and Three Cross-Culverts 119,200.00

5. Culvert Connection to Oaks’ Lake System Near Shotgun Lane 246,700.00

6. North Creek Improvement Downstream of MacEwen Drive 31,400.00

7. Bay Street Park Detention Lake Expansion N/A #

8. Secondary Drainage Improvement N/A®

9. Detention/Retention Areas Within Osprey Acres N/A ©

10. Conveyance Improvement at MacEwen Drive 74,700.00

11. Lychee Lane Detention/Retention Area N/A ¢

12. Conveyance Improvement at Bay Street/Old Venice Road N/A ¢

13. Conveyance Improvement of Culverts South of Preymore Street 69,100.00

14. Raise Weir Elevation at Storage Area 17 (Oaks’ Lake 1) 20,700.00

15. Raise Spillway Weir Elevation on South Lateral 32,700.00

16. Additional Storage at Stoneybrook’s Parcel R-East N/A

*The construction cost will vary widely, depending upon the size of the detention area. Since this
alternative is not recommended, an estimate is not provided.

®This alternative is currently being designed by Hole, Montes & Associates, Inc. as part of Sarasota
County's Capital Improvements Program.

“The construction cost will vary widely, depending upon the size of the detention/retention areas and the
cost of the properties. Since this alternative is not recommended, an estimate is not provided.

“The construction cost will vary widely, depending upon the size of the detention/retention areas and the
cost of the property. Since this alternative is not recommended, an estimate is not provided.

°Preliminary calculations indicated that the addition of additional culverts reduced the water surface
elevation in the vicinity of the culverts, but it did not significantly reduce the water surface elevation
upstream of the culverts. Since this alternative is not recommended, an estimate is not provided.

The construction cost will vary widely, depending upon the magnitude of the modifications to

Stoneybrook's Water Management System. Since this alternative is not recommended, an estimate is not
provided.
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6.2 Alternatives Selected for Detailed Hydrologic and Hydraulic Investigation

The sixteen conceptual alternatives described in Section 6.1 were presented to Sarasota

County. Sarasota County selected conceptual alternatives 2, 3, 5, 6, 10, 13, 14, and 15 for

detailed evaluation. It is noted that conceptual alternative 8 is currently being designed by

Hole, Montes & Associates, Inc. and it is not included in the detailed evaluation of this

Stormwater Master Plan. The detailed evaluation consisted of detailed hydrologic and hydraulic

calculations for both the existing and future land uses. The proposed improvements for each of

the recommended alternatives are summarized as follows:

Alternative 2 - install an additional 36" circular RCP (approximately 220' long) under
the Oaks' berm to improve the conveyance of the existing 36" circular RCP connecting
the Osprey Acres North Lateral to the Oaks Lake 1 (UNET's storage cell 17).
Alternative 3 — conduct regular maintenance activities on the Osprey Acres South
Lateral, from Glenwood Avenue to its confluence with the South Lateral, to maintain
efficient roughness coefficients in overbanks and channel areas. As a minimum,
overbanks should be maintained in a condition that simulates a roughness coefficient of
0.060. Similarly, the channel should be maintained in a condition that simulates a
roughness coefficient of 0.030.

Alternative 5§ - install a 24" circular RCP (approximately 200' long) under Bay Street, in

the vicinity of Shotgun Lane, to connect the South Lateral to the Oaks Lake 8 (UNET's

storage cell 9). This alternative also requires modifications to the following existing
connections within the Oaks Development:

- install one additional 42" circular RCP (approximately 1,140' long) from the control
structure of the Oaks Lake 8 (UNET's storage cell 46) to the Oaks Lake 6 (UNET's
storage cell 5).

- install one additional 54" circular RCP (approximately 600' long) from the control
structure of the Oaks Lake 6 (UNET's storage cell 45) to the East Lateral.

Alternative 6 — conduct regular maintenance activities on the North Creek, from the

MacEwen Bridge to the confluence with the North Lateral, to maintain efficient

roughness coefficients in the overbanks and channel areas. As a minimum, the

overbanks and channel should be maintained in a condition which simulates roughness
coefficients of 0.070 and 0.035, respectively.
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o Alternative 8 — conduct improvements to the entire secondary drainage systems of
Osprey Acres to improve its conveyance ability. The improvements are envisioned to
include re-grading of swales to provide positive drainage and minimize pocket areas
with shallow ponding, addition of drainage structures at depressed locations to improve
their drainage ability, and regular maintenance to maintain the swales/grates/culverts
free of debris and blockages. This alternative is currently being designed by Hole,
Montes & Associates, Inc., under Sarasota County's Capital Improvements Program.

¢ Alternative 10 - install two additional 29"H x 45"W RCP (approximately 70' long) under
MacEwen Drive to improve the conveyance of the existing double 29"H x 45"W RCP on
the South Lateral.

o Alternative 13 — install one additional 36" circular RCP at the following locations, over

the North Lateral, downstream of Preymore Street:
- Oaks Golf Course (approximately 215' long)
- MacEwen Drive (approximately 103' long)
- Oaks Golf Course (approximately 250’ long)

o Alternative 14 - raise the control elevation of the Oaks Lake 1 (UNET's storage cell 17)
one tenth of a foot to increase the water quality treatment ability of the lake.

e Alternative 15 — raise the control elevation of the spillway on the South Lateral two
tenths of a foot to increase its water quality treatment ability and enlarge the spillway's

weir length by approximately 5.0'.

Table 6.2 summarizes the water quantity LOS for the proposed conditions at selected locations.
The selected locations are crossings over the North Creek and its laterals where a detailed
hydraulic analysis was conducted. The results presented in Table 6.2 assumed that the
proposed improvements for alternatives 2, 3, 5, 6, 10, 13, 14, and 15 are in place. Appendix A
contains HEC-1 computer model excerpts for the 2-, 5-, 10-, 25-, and 100-year storm events.
Appendix C contains UNET computer model excerpts for the 2-, 5-, 10-, 25-, and 100-year
storm events.
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6.3 Recommended Alternative for Preliminary Design

Based on results of the analyses and the evaluations of the alternatives, Alternatives 2, 3, 5, 6,
8, 10, 13, 14, and 15 are recommended for preliminary design. Alternative 8 is currently being
designed by Hole, Montes & Associates, Inc., under Sarasota County's Capital Improvements
Program.

The aforementioned alternatives are primarily intended to address the LOS deficiencies of
crossings over North Creek and its Laterals where a detailed hydraulic analysis was conducted.

In addition, the following recommendations are offered:

¢ Regular mowing and cleaning of the ditches/canals to remove nuisance vegetation
before it becomes established. Once established, it could reduce the conveyance
ability of the facilities.

e Regular mowing, cleaning, and debris removal of detention/retention areas.

e Regular inspection, cleaning, repair or replacement of storm sewer pipes, catch
basins/inlets, and water control structures. Particular emphasis should be given
during periods of expected heavy rainfall.

o Installation of baffle, skimmer, grease trap or other suitable mechanism at outlet
structures which receive stormwater runoff from highly impervious areas or from
potential sources of oil and grease.

e |Installation of rainfall gages and gaging stations to develop site specific information
for future projects.
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6.4  Supplemental Freshwater Supply Assessment

The conceptual stormwater improvement recommendations have been evaluated. Alternative
14 is recommended for raising the control elevation of the Oaks Lake 1 one-tenth of a foot, and
Alternative 15 is recommended for raising the control elevation of the spillway on the South
Lateral two-tenths of a foot. These two alternatives will have approximate storage increases of
1.3 and 1.23 ac.ft., respectively. In terms of providing supplemental freshwater supply source,
the storage volume increases in Alternatives 14 and 15 are insignificant. Other recommended
improvements are primarily limited to replacement of existing culverts. In the selected
Alternatives, no stormwater retention storage areas are recommended which could potentially
provide a supplemental freshwater supply source. Potential supplies could provide a
freshwater supply for irrigation water, process water, and other potential uses in conjunction
with the County's wastewater reuse program. However, the County Utility Department has not
identified a viable need for providing a supplemental freshwater supply in the North Creek
Basin.
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SECTION 7
CONCLUSIONS

Results of the existing conditions water quantity analyses revealed that LOS deficiencies exist
at the following three locations:

e Golf Course Timber Footbridge over North Creek
e Preymore Street over North Lateral
¢ |Intersection of Glenwood Avenue with Church Street

Results of the proposed conditions water quantity analyses revealed that the LOS deficiencies
could be reduced if the recommended alternatives (2, 3, 5, 6, 8, 10, 13, 14 and 15) and
recommendations contained in Section 6.3 of this report are implemented.

Additionally, numerous cases of flooding had been reported to Sarasota County's Initial
Response Team and Stormwater Environmental Utility by local residents. During the June
1992 and July 1995 storms, severe flooding was reported throughout the basin. It is worth
noting that during the July 1995 storm, overflow from the South Creek Basin was reported at
the following three locations:

¢ Pine Ranch East Road over North Creek
¢ Pine Ranch East Road over the Tributary to North Creek
e Vicinity of intersection of Bay Street with Pine Ranch East Road

The aforementioned results are based on overflow from the South Creek Basin at Pine Ranch
East Road over the North Creek location only. The overflow quantities were provided by
Parsons Engineering Science, based on their study of the South Creek Basin. The
aforementioned results were also based on unobstructed flow and assuming that the hydraulic
structures remain unobstructed, operate properly, and do not fail.

In summary, it is recommended that Sarasota County implement Alternatives 2, 3, 5, 6, 8, 10,
13, 14, and 15, as well as the recommendations contained in Section 6.3 of this report.
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SECTION 8
PUBLIC MEETING

A public meeting was held on October 20, 1997 at Twin Lakes Park. Fifty-two people signed
the register. Public discussion included verbal and written comments. Some citizens wanted
an overview presentation and specific assessment information. Comment forms were handed

out to all interested parties. Twelve North Creek residents filled out comment forms.

The comment forms were reviewed and revealed the following information:

North Creek — 12 Respondents:

Roadway and yard flooding was experienced in Pine Ranch, Bay Oaks, and Osprey
Acres/Park Subdivisions. Structure flooding was reported in Osprey Acres. Yard flooding was
reported in all residential areas — 1 to 4 feet deep for 2 to 10 days. In Osprey Acres, standing
water was observed for as long as two months in depressional areas. No water quality
problems were reported in North Creek Basin. Most of the North Creek respondents observed
overflows from South Creek to North Creek during the 1995 storm event. Long-term payment
of capital improvement projects was preferred 7 to 0 over short-term payment. Four North
Creek respondents were in favor and four were against a levelized assessment for capital
improvement projects in North and South Creeks. According to verbal and written comments,
funding through assessments for the Flood Plain Restoration Project was opposed. Comments

were not received from The Oaks and Stoneybrook subdivisions.

SUMMARY OF COMMENTS:
North Creek — 12 Respondents:
North Creek comments are summarized as follows:

¢ Pine Ranch Subdivision - 4 Respondents:

Roadway and yard flooding was experienced by all four respondents. No structure flooding
was reported. During July 1995 and June 1992 storm events, yard flooding was observed to be
1.5-2.5 feet deep. According to residents, water remained in the yards for 10 days.
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Three Respondents observed overflow from South Creek into the North Creek Basin during
these storm events. The respondents believe that for acceptable flooding criteria — no structure

flooding, and street flooding — 6 inches for 24 hours.

General Comments included the following:

e Two respondents observed flow from the east under the Seminole-Gulf Railroad into North
Creek.

¢ Two respondents indicated that water in South Creek did not flow freely into the State Park
area and railroad ditches were observed to be full of debris.

e Respondents feel that Seminole-Gulf Railroad ditches and culverts are not satisfactorily
maintained. They feel the County, SWFWMD or other State agencies should force the

railroad to properly maintain stormwater conveyance systems.

Bay Oaks - 2 Respondents:

During the July 1995 storm event, yard flooding was experienced by the respondents. No
structure flooding was reported. Respondents did not observe overflow from South Creek to
North Creek. Respondents believe that for acceptable flooding criteria —no building flooding,
and street flooding — 12 inches for 24 hours. They were not aware of any water quality
problems.

The two respondents were against a levelized assessment rate for North and South Creeks and

against any C.I.P. assessment.

Osprey Acres & Park — 6 Respondents:

Building, roadway and yard flooding was observed by all respondents. During the July 1995
and June 1992 storm events, yard flooding was observed to be 1-4 feet deep. According to
residents, water remained in the yards for 2-4 days, and depressional areas had standing water
for two months.
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Four Respondents observed overflow from South Creek into North Creek basin during these
storm events. Bay Street was observed to be under water and flow from South Creek was
observed at the FPL bridge. Two of the questionnaires had no response to South Creek
overflow. Respondents believe that for acceptable flooding criteria — no building flooding, and
street flooding — 12 inches for 24 hours.

Three respondents indicated they preferred longer term payment with lower assessment.
Three did not respond to the question. Two respondents were against the levelized
assessment rate with South Creek, and four did not respond.

General comments included the following:

¢ One respondent was against expansion of the Bay Street Detention Pond. They felt the
flooding problem in Osprey Acres was increased by development of The Oaks subdivision.
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