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EXECUTIVE SUMMARY 

BACKGROUND 

The City of North Port is located in the southern portion of the 

Big Slough watershed, which covers approximately 195 square miles 

in eastern Sarasota county. Current land use within the watershed 

is predominantly agricultural, with some residential development in 

the southern portion. 

Areas of the city have experienced severe flooding during large 

storm events in the past several years. Of particular note, a 

September 1988 storm caused widespread flooding throughout the city 

and inundated major evacuation routes. As a result of this storm, 

the City of North Port initiated its current multi-phase stormwater 

improvement program. 

As part of the city's stormwater improvement program, Camp Dresser 

& McKee Inc. (COM) has developed a Stormwater Management Master 

Plan ( SWMMP) for the Big Slough watershed to evaluate flooding 
problems and determine engineering solutions. The plan, conducted 

in three phases, included the following tasks: 

Phase I 

• Review regulatory requirements for surface waters within 
the watershed. 

• Conduct a water quality assessment of the Big Slough 

system. 

• Inventory wetlands assessments previously conducted in 

the watershed. 

E-1 
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Phase II 

• Select , calibrate, and apply hydrologic and hydraulic 

models to identify current and projected flooding 
problems. 

• Recommend actions for subsequent phases of the city's 

stormwater improvement program. 

Phase III 

• Develop conceptual solutions for flooding and assessments 

of potential water supplies and of nonpoint source 

pollution. 

• Develop a detailed Stormwater Management Master Plan that 

will reduce flooding during extreme storm events. 

Phase III includes the detailed analysis of alternatives for flood 

reduction. Detailed modeling was conducted to assess the potential 

flood reduction afforded by the alternatives, and cost estimates 

were developed. A cost/benefit analysis was conducted to evaluate 

the alternatives and recommend a plan for detailed design. 

REVIEW OF REGULATORY REQUIREMENTS 

The City of North Port must comply with new federal stormwater 

regulations, as well as Chapters 17-25, 40D-4, and 40D-40 of the 

Florida Administrative Code. These rules and regulations include 

requirements for treating nonpoint source pollution from stormwater 

runoff. 

E-2 



NPJB-13 
41271'13 

The new federal stormwater rule, adopted by the u.s. Environmental 

Protection Agency (EPA) in November 1990, requires municipalities 

and counties (and cities within those counties) with a population 

of greater than 100,000 to obtain a National Pollutant Discharge 

Elimination System (NPDES) permit for the storm sewer system. To 

comply with these regulations, the City of North Port, as a co

applicant with Sarasota County, submitted the Part 1 permit 

application in May 1992, and will submit Part 2 of the application 

in May 1993.-

In conjunction with the new NPDES stormwater requirements, the 

Florida Department of Environmental Regulation (FDER) has 

implemented a new state water policy that calls for increased 

treatment of stormwater runoff in new and existing developments. 

WATER QUALITY ASSESSMENT 

As a subconsultant to COM, Mote Marine Laboratory conducted a water 

quality assessment of the Big Slough system. The study was based 

primarily on existing water quality data from the EPA STORET 

database for the period 1971 through 1990. These data were 

combined with additional data collected by the City of North Port, 

the North Port Water Control District, and Sarasota County. 

Overall, the slough's water quality was considered to be "good" to 

"fair" when compared to other surface waters within the state. 

However, review of the data indicated that several constituents 

exceeded state water quality standards, most likely in response to 

elevated nutrient levels. 

E-3 
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WETLANDS ASSESSMENT INVENTORY 

COM prepared an inventory of all known wetland studies conducted by 

others within the Big Slough watershed. The slough has been 

studied under numerous regional and basin specific studies. The 

inventory also contains a list of available aerial photography that 

may be useful in studying impacts to wetlands. 

HYDROLOGIC AND HYDRAULIC MODELS 

Hydrologic and hydraulic computer models are tools for identifying 

the existing flooding problems, predicting future flooding problems 

based on projected development scenarios, and identifying the 

causes of these problems. The hydrologic model is used to simulate 

the rainfall and runoff characteristics of the watershed. The 

hydraulic model reads the output of the hydrologic model and 

simulates the routing of the runoff through the system's channels 

to identify the flooding areas. 

COM's version of the EPA SWMM/RUNOFF model was used as the 

hydrologic model and COM's version of EPA SWMM/EXTRAN was used as 

the hydraulic model. Both the RUNOFF and EXTRAN models were 

developed by COM for EPA, and COM's versions include enhancements 

to the models that have been developed subsequent to EPA's release 

of the programs. 

The two models were calibrated and verified against actual field 

measurements taken during storm events on September 5-9, 1988, and 

March 26-April 2, 1987. Once calibrated, the models were used to 

evaluate two design storms. First, the 25-year/24-hour storm was 

evaluated using the scs Florida Modified Hydrograph. This design 

storm is currently used by the Southwest Florida Water Management 

District (SWFWMD) to evaluate new developments. Based on long-term 

E-4 
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records, approximately 7.7 inches of precipitation falls in the 

North Port area during the 25-year/24-hour storm. 

The second design storm evaluated was the 10-year 1 5-day storm 

event, as specified in the city's Comprehensive Plan. 

Approximately 9.8 inches of precipitation falls during this design 

storm over the 5-day period. 

Two land use scenarios were modeled for each design storm: the 

existing conditions and the future conditions for a 20-year 

planning period. Land use for the existing conditions was based 

upon recent aerial photographs. Future conditions were estimated 

by applying projected growth rates from the Comprehensive Plan, 

along with information from the City Planning Department. 

The results of the modeling effort provide an estimate of the 

flooding conditions associated with each design storm event. The 

modeling of the two design storms produced similar estimates of 

flooding for both the existing and future conditions. Based upon 

these model results, the future land use conditions are not 

expected to significantly increase flooding, although potential 

damage from flood events may increase significantly due to the 

growth expected in areas already experiencing flooding problems. 

DEVELOPMENT AND EVALUATION OF CONCEPTUAL SOLUTIONS 

The Phase III, Task 1 interim report (COM, 1992) outlined a number 

of conceptual solutions to the identified flooding problems. 

Preliminary stormwater model runs were. conducted to provide an 

initial assessment of each solution's effectiveness in reducing 

flooding. · Results and preliminary cost estimates were also 

developed for each solution. The costs and benefits of each 
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conceptual solution were compared in a matrix. The solutions 

considered in the preliminary evaluation included the following: 

• ~urchase of flooded lands - This solution would preclude 

flooding damage by preventing the development of the 

property, but would not prevent roadway flooding. 

• Storage of stormwater runoff - Construction of detention 

basins to detain flow from the agricultural areas north 

of the city would reduce and attenuate peak flow rates. 

• Diversion of stormwater runoff - Flows would be diverted 

i nto the adjacent watershed to the west (Deer Prairie 

Slough), thus reducing the flow through the city. 

resizing culverts at stream crossings, cleaning existing 

channels, and constructing relief channels parallel to 

existing channels. 

As a result of the preliminary analysis, purchase of flooded lands 

was eliminated and the three rema1n1ng alternatives, and 

combinations of these alternatives, were examined in more detail. 

EVALUATION OF ALTERNATIVES 

The alternatives evaluated in greater detail were: 

• Alternative 1: Relief channel + culvert improvements 

• Alternative 2: Stormwater diversion by pumping +culvert 

improvements 
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• Alternative 3: Stormwater diversion by channel + culvert 

improvements 

• Alternative 4: Upstream detention 

• Alternative 5: Combination of Alternatives 1 and 2 

• Alternativ 6: Combination of Alternatives 1 and 3 

--~ were recommended for the first phase of any 

selected alternative. The culvert improvements include replacement 

of culverts on the R-36 canal at Bullard and Biscayne and on Cosmic 

and Creighton waterways at Tropicaire Blvd. Cleaning of portions 

of the Creighton and Cosmic waterways was also recommended to 

return these canals to their original design dimensions. The flood 

reduction effects from the culvert improvements will be 

predominantly local, but some flooding will also be relieved by 

transferring some flow from the upper reaches of the Big Slough and 

R-36 to the R-580 and Snover w.aterways. 

The relief cha nnel (Alternative 1) under consideration would reach 

from the northern boundary of the city to the Snover waterway. It 

coul d act as a parallel conveyance for peak storm flows and could 

be integrated into a lineal park system along the Big Slough. The 

channel would be 5 feet deep, have gentle grassed side slopes, and 

would be dry except during extreme storm events. When the relief 

channel i s combined with the culvert improvements, the expected 

flooded area would be reduced b~ 540 res i dence . 

The diversion alte native has two options : a pumping option and a 

channel option. The diversion pumping option (Alternative 2) would 

require a pumping station with a weir near Price Boulevard on the 

R-36 canal to convey stormwater to a bermed storage area on the 

E-7 
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Futrell tract. Release from the tract to Deer Prairie Slough would 

be at the existing rate and would take about a week to drain down 

under 25-year/24-hour storm conditions. Normally, pumping would 

only be initiated under high storm flow (2 feet above weir crest) 

conditions. To minimize noise, primary power would be by direct 

connection to Florida Power & Light with a diesel generator back

up. 

The diversion channel option (Alternative 3) would utilize two 

weirs for diversion to a channel south of the Futrell tract, 

directly connected to the Deer Prairie Slough. The weir discharge 

rate would closely match the pumping capacity and would also 

discharge onl y under storm conditions. Both the pumping and 

channel options would have similar results by reducing downstream 

flooding a l ong the R-36 canal. They proV-ide flood relief only in 

the southwest area of ene city but more than 1,000 residences 

would benefit from this alternative by di~erting water from the 

existing floodin g a rea. 

Upstream detention (Alternative 4) would consist of a berm designed 

to detain flood waters north of the city and slowly release those 

waters after the peak flows had passed. Six foot berms were 

proposed with a total storage capacity of 4 , 011 acre feet and 1 

f oot of freeboard Little flood reduction was evident when 

compared to the other alternatives. The amount of land necessary 

and the limited benefit restricted the viability of this 

alternative. 

Alternatives 5 and 6 combine the relief channel with each of the 

diversion alternatives. The results indicate a significant 

reduction in flooding along sumter Boulevard, as well as those 

areas mentioned previously. A reduction in flooded l and of 4,2 QO 

E-8 
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acres, 1,152 residences, ana 10.1 miles of roadway is 

from tne modelling. 

The estimated costs of each alternative studied in Phase III are 

listed below. 

TOTAL CAPITAL 
ALTERNATIVE ANNUALIZED COST 

COST 

Culvert Improvements $1.4 million $136,300 

Relief Channel $3.1 million $596,100 

Diversion - (Pumping) $3.4 million $361,700 

Diversion (Channel) $2.0 million $232,400 

Upstream Detention $6.6 million $663,700 

These costs include all anticipated construction costs for full 

implementat ~ --:·~ of the alternative including operations and 

maintenance, engineering services, financing, and contingencies. 

Flooding problems along the Cocoplum Waterway were not alleviated 

by any of the suggested alternatives. Preliminary modeling results 

indicated that structural solutions to the flooding problems along 

the Cocop l um Waterway: a_re 

structural measures should 

WATER SUPPLY POTENTIAL 

Consequently, 

The potential for water supply was investigated for each 

alternative as an additional stora~e need beyond the stormwater 

storage capacities already discussed. With this in mind, the only 
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alternative that offers capacity beyond stormwater needs is the 

pumping option with the Futrell tract storage. A review of 

potential implementation scenarios led to an estimated cost of 

$3.77 to $8.67/gallon, which is substantially higher than current 

costs for treated water. 

COMPARISON OF ALTERNATIVES/RECOMMENDATION 

Alternatives were evaluated according to the following weighted 

criteria: 

• Flood protection benefit (30 point maximum) 

• Annual cost (30 point maximum) 

• Implementability (20 point maximum) 

• Water quality benefits {10 point maximum) 

• Water supply benefits (10 point maximum) 

The results indicated that Alternative 2 (diversion pumping option 

to Futrell tract coupled with culvert improvements) scored highest 

(62 total points). Alternative 5, which is Alternative 2 with the 

addition of the relief channel, was tied for second place ( 60 

points) with Alternative 3 (diversion channel option plus culvert 

improvements). While the total scores are remarkably close, 

Alternative 5 provides considerably more flood protection than 

Alternatives 2 and 3. Thu , AlternatiYe 5 is recommended because 

it includes the top ranked alternative, provides the greatest flood 

protection benefit, and can be accomplished in phases. 

E- 10 
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Recommended phasing and associated costs for implementing 

Alternative 5 are: 

1. 

2. 

3. 

Culvert Improvements 

Diversion to Futtrell 

Site 

Relief Channel 

TOTAL 

maased on 7.5% interest and 20- year period. 

$136,300 

$361,700 

$359,800 

$857,800 

The culvert improvements and the stormwater diversion phases are 

recommended first because they address existing flooding problems 

in an area of the city that is already populated. The relief 

channel will provide much of its benefit in areas that currently 

are sparsely populated but are expected to grow. 

For the Cocoplum Waterway, non-structural methods of flood 

reduction are recommended, since any feasible structural measures 

would be cost-prohibitive. Measures to be considered included 

specifying minimum first floor elevations in the city's zoning 

requirements, based on the 25-year or 100-year flood maps. For 

existing development, primarily in the area of Blueridge Lake, 

local measures should be considered, such as raising structures, 

constructing small walls or levees around structures, and adding 

watertight flood shields for windows and exterior doors. While 

these measures will not reduce roadway flooding, they will reduce 

the potential structural damage from an extreme storm event. 

E-ll 
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Several alternative funding sources are being considered to 

alleviate some of the financial burden on the city's population. 

These sources include: 

• Grants from the FEMA, SWFWMD, or FDER. 

• Assessment districts. 

• Stormwater utility. 

• Developer impact fees. 

• Assessments for local improvements. 

It is likely that some combination of these sources will be 

appropriate to fund the improvements recommended in this Big Slough 

stormwater Management Master Plan. 

E-12 
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1.0 INTRODUCTION 

1.1 BIG SLOUGH WATERSHED 

The City of North Port, Florida, is located north of Port 

Charlotte, in the southeast corner of Sarasota county. The city is 

situated near the mouth of the Big Slough Watershed, which is 

tributary to the Myakka River. A large area (140 square miles) of 

agricultural land lies upstream, north of the city boundary. The 

incorporated land area of the city encompasses 55 square miles. 

Figure 1-1 illustrates the city's location within the watershed. 

The predominant land use within the city limits is platted and 

cleared, but undeveloped, residential lots. Of the 69,000 

residential lots platted by the General Development Corporation 

(GDC), only about 7 percent are currently developed, based on 1989 

aerial photography. Based on population growth rates provided in 

the 1988 comprehensive plan, the developed area will increase to 

about 20 percent over the next twenty years. Over 800 miles of 

roads and 80 miles of canals were constructed by GDC in support of 

their land development efforts. 

Before development, the natural drainage pattern in the watershed 

consisted of intermittent flow between large wetland areas. The 

amount of storm runoff from the watershed has increased by the 

filling of depressions, clearing of vegetation, construction of the 

existing road system, and construction of residences. The increase 

in runoff, combined with the network of drainage canals, has 

significantly increased the volume of flow and peak flow rates in 

the Big Slough and Myakkahatchee Creek during storm events. 

(Throughout the report, "Big Slough" will refer to the main 

conveyance system between the northern boundary of the city and the 

1-1 
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Snover Waterway, and "Myakkahatchee Creek" will refer to the system 

south of Snover Waterway.) 

Areas of the city have historically experienced severe flooding 

during large storm events. In September 1988, large areas of the 

city, including evacuation routes, were inundated by a storm that 

produced approximately 8 inches of rain over a five-day period. In 

addition, flooding also resulted from a March 1987 storm that 

produced approximately 7 inches of rain over an eight-day period. 

Finally, a storm in June 1992 again produced substantial flooding 

in North Port. Over a seven-day period, this storm produced 

rainfall depths ranging from 12 to 21 inches in different parts of 

the watershed. Based on existing records, it appears that the 

storm is roughly a 100-year event (SWFWMD, 1992). 

1.2 SUMMARY OF PHASE I AND PHASE II ANALYSES 

In the Phase I and Phase II analyses of the Big Slough Watershed, 

a stormwater computer model of the watershed was developed. After 

a review of several available models, the EPA's Stormwater 

Management Model (SWMM) was selected as the basis for the watershed 

model. The RUNOFF module of SWMM was used to simulate the 

hydrology within the watershed, using physically based parameters 

such as overland flow slopes and lengths, soil parameters, 

impervious cover, drainage area, and characteristics of minor 

tributary channels and canals. output from the RUNOFF module was 

then used to drive the EXTRAN module, which simulates the routing 

of inflow hydrographs through the major transport systems in the 

city. EXTRAN simulates a time history of stages, flows and 

velocities throughout the major conveyance system. 

The stormwater model was calibrated and verified using existing 

storm data. The September 1988 storm and the March 1987 storm, 
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described in Section 1.1, were used as the calibration and 

verification storm events, respectively. For both storms, the 

volume of runoff and peak flow rates measured at the USGS gage at 

State Road 72 (north of the city) were used to calibrate and verify 

the hydrologic parameters in the model. (Data regarding flow rates 

within the city were not available for the calibration and 

verification.} In addition, measured flood depths during the two 

storms were compared to peak water elevation data predicted by the 

EXTRAN model, to assess the accuracy of the hydraulic system 

representation. The results of the calibration and verification 

analyses indicated that the model provided an accurate 

representation of the hydrologic and hydraulic system in the 

watershed. 

I After the calibration and verification, the model was run using 

design storm events, to further define areas where flooding or road 

overtopping is expected to occur. Two design storms were analyzed: 

a 5-day, 10-year storm, and a 1-day, 25-year storm. Both design 

storms are included in the city's Comprehensive Plan. The 10-year 

event is considered appropriate for existing surface water 

management systems, and was used by General Development Corporation 

(GDC) as the basis for the stormwater conveyance system design. 

The 25-year storm is appropriate for permitting new surface water 

management systems, consistent with SWFWMD criteria. 

The simulation of the design storms identified several areas of 

flooding problems in North Port. Major flooding is predicted along 

the Big Slough between the northern city boundary and the slough's 

confluence with the Snover Waterway. The flooding overtops roads 

including Tropicaire Boulevard, Reistertown Road, sumter Boulevard 

and numerous local roads. Flooding is also predicted in the 

northwestern part of the city, along the R-36 canal on Estates 

Road, van Camp street, Tropicaire Boulevard and many local roads. 
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In the southwestern portion of the city, flooding along the R-36 

canal includes the overtopping of the Bullard Street and South 

Biscayne Drive crossings, and flooding of local roads. Flooding is 

also expected to occur along the Cocoplum Waterway in low-lying 

areas. Sections 2, 3, 4, 6 and 7 have been excerpted from the Big 

Slough Watershed Study - Phase II Report as Appendix A to provide 

convenient reference for information pertinent to the development 

of the Big Slough Stormwater Management Master Plan. 

1.3 SCOPE OF WORK FOR PHASE III ANALYSIS 

The major objective of the Phase III analysis is the development of 

a detailed stormwater management master plan (SWMMP) for the Big 

Slough Watershed. The SWMMP will concentrate primarily on the 

effective reduction of flooding impacts during extreme sto~m 

events, with due consideration of the relationship between the 

SWMMP and issues such as water quality and water supply. 

In May 1992, the Phase III, Task 1 interim report (CDM, 1992) was 

developed. This report outlined a number of conceptual solutions 

to the identified flooding problems. Preliminary stormwater model 

runs were conducted to roughly assess each solution's effectiveness 

in flooding reduction, with results presented in the report. 

Preliminary cost estimates were also developed for each solution. 

In the interim report, the costs and benefits of each conceptual 

solution were compared in an evaluation matrix. The solutions 

considered in the evaluation included the following: 

• Purchase of flooded lands. This solution would 
eliminate flooding damage of developed property by 
preventing the development of the property, but would not 
prevent roadway flooding. 
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• Storage of stormwater runoff. Construction of detention 
basins to detain flow from the agricultural areas north 
of the city would reduce and attenuate peak flow rates. 

• Diversion of stormwater runoff. Flows could be diverted 
into the adjacent watershed to the west (Deer Prairie 
Slough), thus reducing the flow through the city. 
However, adverse impacts in the Deer Prairie Slough 
watershed must be considered. 

• Increased conveyance capacity of the city's hydraulic 
system. This could include excavation of existing 
channels, resizing of culverts at stream crossing, 
cleaning existing channels, and constructing relief 
channels parallel to existing channels. 

After the preliminary analysis was completed, three specific 

alternatives were selected for more detailed analysis. 

alternatives included: 

These 

• Parallel relief channel along the Big Slough, between the 
northern boundary of the city and the confluence of the 
Big Slough and the Snover Waterway. 

• Diversion to Deer Prairie Slough from the R-36 canal via 
pumping or conveyance channel. 

• Detention of stormwater upstream of the city. 

In addition, appropriate culvert improvements at several road 

crossings were identified. It was recommended that these 

improvements be included in each of the three alternatives. The 

Phase III Interim Report is included in its entirety as Appendix B. 

This report focuses on the development of the SWMMP for the City of 

North Port. Detailed modeling of the alternatives is conducted and 

presented in the report, as well as more refined cost estimates. 

The three alternatives are compared in an evaluation matrix, which 

considers the costs and stormwater control benefits of each 

alternative, as well as potential water quality or water supply 
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benefits. As a result of the evaluation, a specific plan is 

recommended for detailed design. 

1.4 ORGANIZATION OF TASK 2 REPORT 

Chapter 2. 0 summarizes improvements that have been made to the 

stormwater model of the Big Slough watershed. In Chapter 3.0, the 

detailed analyses for each alternative are documented. The costs 

associated with each alternative are presented in Chapter 4.0. 

Water quality and water supply considerations are discussed in 

Chapter 5.0. In Chapter 6.0, the alternatives are compared, and 

the most effective SWMMP is selected. Conclusions and 

recommendations are presented in Chapter 7.0, and references are 

listed in Section 8.0. 
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2.0 ENHANCEMENT OF EXISTING MODEL 

In Task 2 of the Phase III analysis, the stormwater model was 
expanded in order to better represent the existing drainage system. 

Additional data, such as more detailed topographic maps that were 

not available during Phases I and II, were used to more precisely 

assess flooding impacts. In addition, more of the canal system was 
included in the EXTRAN modeling system in order to further evaluate 

the effect of the water control structure (WCS) system within the 

city. The Phase III modeling system is shown in Figure 2-1. 

2.1 CONNECTION OF SNOVER AND COCOPLUM WATERWAYS 

In the Phase II stormwater model, several simplifying and 

conservative assumptions were made. Though several canals connect 
the Snover and Cocoplum Waterways, it was assumed in the Phase II 
model that all of the surface runoff reaching snover Waterway was 

routed to Myakkahatchee Creek via the waterway. In actuality, some 

of the flow could be expected to be carried south to Cocoplum 
Waterway via 

Consequently, 
several canals that connect the two waterways. 

flows in Snover Waterway were believed to be 

conservatively high. 

The canals that connect Snover and Cocoplum Waterways, and were 
added to the EXTRAN modeling system, are listed in Table 2-1. For 

each canal, the table includes the number and dimensions of the 

water control structures along the length of the canal. Two basic 
types of structures are found in the canals: drop structures and 

weir structures (with and without gates) • Both types of structures 

can be accounted for in the EXTRAN modeling framework. 
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NAME 

WCS-123 
WCS-121 

WCS-124 
WCS-125 

WCS-127 
WCS-128 

WCS-131 

NAME 

DS-122 

DS-126 

DS-129 

DS-132 
DS-133 

DS-135 

DS-136 

TABLE 2-1 

STRUCTURES IN CANALS CONNECTING 
SNOVER AND COCOPLUM WATERWAYS 

Water Control Structures 

CREST CREST 
LOCATION LENGTH ELEV 

lFTl _LFT NGVD) 
MacCaughey Waterway 22 15.7 
MacCaughey Waterway 55 10.0 

Lagoon Waterway 54 9.1 
Lagoon Waterway 54 11.5 

Creighton Waterway 36 9.8 
Creighton Waterway 35 14.8 

Bass Point Waterway 36 14.0 

Drop Structures 

BARREL OVERFLOW 
LOCATION SIZE ELEVATION 

(IN)_ fFT NGVD) 

MacCaughey Waterway 3-72.0 12.7-13'.4 

Lagoon Waterway 3-72.0 14.8-14.9 

Creighton Waterway 3-72.0 17.9-18.0 

Bass Point Waterway 3-66.0 16.0. 
Bass Point Waterway 60.0 18.5 

Twin Lakes Waterway 2-72.0 18.2-18.3 

Blue Waters Waterway 66.0 18.4 

Source: Ghioto, 1984. 
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Based on results from the 1-day, 25-year storm simulation, about 30 

to 40 percent of the flow into snover Waterway is routed westward 

to the Big Slough and 60 to 70 percent of the flow is conveyed 

southward toward Cocoplum Waterway under peak flow conditions. 

Consequently, the peak flows in snover Waterway for the Phase III 
model are about 60 to 70 percent less than in the Phase II model. 
For both models, only minor flooding is predicted along Snover 

Waterway. 

2.2 COCOPLUM WATERWAY 

In the Phase II EXTRAN model, all of the flow reaching Cocoplum 

Waterway was assumed to be routed west to Myakkahatchee Creek, 
unless the waterway was overtopped. If the channel was overtopped, 

the model assumed that some overflow would travel south toward Port 

Charlotte and would be lost from the modeling system. The model 

did not account for flow losses to the south through several drop 

structures along Cocoplum Waterway, in part because the tailwater 

conditions for the drop structures could~ot be determined without 

additional modeling. It was initially believed that the losses 

through the drop structures would be roughly equivalent to the 

additional flows routed south from the Snover Waterway, and that 

the two factors would therefore cancel out. 

In the Phase III model, the representation of the Cocoplum Waterway 

was modified based on examination of the more detailed 1 11 = 200' 

scale topographic maps developed specifically for the Big Slough 

watershed study by the Southwest Florida Water Management District 
(SWFWMD). In the Phase II model, flooding along Cocoplum Waterway 
was assumed to occur via channel bank overflow into adjacent low

lying areas. After reviewing the more detailed topographic maps, 

however, it was concluded that flooding of low lying areas adjacent 
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to Cocoplum Waterway will occur due to backwater impacts of local 

drainage canals, rather than overflow from the main canal. The 

storage areas in the Phase II model were replaced by EXTRAN cross

sections having a wide floodplain to account for the spread of 

flood waters into the low-lying areas. In addition, the 

topographic maps showed that there are several areas of low 

elevation along the south side of the Cocoplum Waterway, where bank 

overtopping and southward flow to Port Charlotte would occur. 

overflows in these areas are now simulated in the Phase III EXTRAN 

model as weirs with length and elevation corresponding to the 

topographic data. 

Drop structures that convey flows from Cocoplum Waterway southward 

to Port Charlotte were also incorporated into the model. The drop 

structures and the associated EXTRAN nodes are presented in 

Table 2-2, along with structure dimensions. Peak flows in the 

Cocoplum Waterway in the Phase III model are about 20 percent lower 

than the peak flows simulated in the Phase II model. Thus, it 

appears that the outflows from Cocoplum Waterway to the south 

(through drop structures and low spots along the south side of the 

waterway) are greater than the inflows from the canals connecting 

the Snover and Cocoplum Waterways. 

2.3 R-580, COSMIC AND CREIGHTON WATERWAYS 

In the Phase II modeling, the R-580 canal and the segments of the 

Cosmic and Creighton Waterways between R-580 and the Snover 

Waterway were represented by RUNOFF channels. Because the options 

identified in the Phase III, Task 1 report included the routing of 

additional flow through the Cosmic and Creighton Waterways, it was 

appropriate to take these channels out of the RUNOFF model and 

insert them into the EXTRAN model. Culverts under Tropicaire 
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TABLE 2-2 

DROP STRUCTURES ALONG COCOPLUM WATERWAY 

BARREL OVERFLOW 
NAME EXTRAN NODE SIZE ELEVATION 

(IN) (FT NGVD) 

DS-175 470 3-72.0 7.8-7.9 
DS-176 470 2-72.0 7.9 

DS-177 510 2-54.0 9.6-10.2 

I DS-178 510 48.0 9.1 

DS-179 520 2-48.0 10.0 

DS-180 560 2-48.0 11.9-12.4 
DS-181 560 2-48.0 12.4-12.8 

Source: Ghioto, 1984. 
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Boulevard and I-75 were also included in the EXTRAN representation 

of the waterways. 

Table 2-3 lists the number and sizes of culverts along the Cosmic 
and Creighton Waterways. Based on the 1-day, 25-year design storm 
simulation, these culverts restrict the flow and cause substantial 
backwater effects behind the roadways, particularly Tropicaire 

Boulevard. Flooding of Tropicaire Boulevard at the Cosmic Waterway 

crossing was observed during a major flood event in June 1992. 

This flood event will be discussed in more detail in Section 2.6 
ofthis report. 

2.4 ADDITION OF DEER PRAIRIE SLOUGH 

Deer Prairie Slough, another tributary of the Myakka River, is 

located to the west of the City of North Port. The diversion of 

stormwater from the city to Deer Prairie Slough was another option 

identified in the Phase III, Task 1 report. Thus, the Deer Prairie 
Slough watershed (drainage area of roughly 37 square miles) was 
added to the Phase II RUNOFF and EXTRAN models, in order to 
determine the impacts of diversion on peak flows and elevations in 
the watershed. 

The RUNOFF model for Deer Prairie Slough consists of 9 subbasins. 

For each subbasin, hydrologic parameters were established as in the 

Phase II modeling. These parameters include area, slope, overland 
flow length, percent imperviousness, Manning's roughness 
coefficient for pervious and impervious areas, depression area for 
pervious and impervious areas, and infiltration rates for pervious 
areas. A detailed account of the parameter evaluation for the Big 
Slough Watershed is presented in the Phase II final report (CDM, 

1991). 
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TABLE 2-3 

EXISTING CULVERTS ALONG COSMIC AND CREIGHTON WATERWAYS 
NORTH OF SNOVER WATERWAY 

EXTRAN NODE 
LOCATION UPSTREAM DOWNSTREAM EXISTING CULVERTS 

Cosmic Waterway at Tropicaire Boulevard 991 992 2-60" CMP 

Cosmic Waterway at 1-75 993 994 3-10' x 8' BOX 

Creighton Waterway at Tropicaire Boulevard 982 983 2-48" CMP 

Creighton Waterway at 1-75 984 985 2-6' x 6' BOX 

Source: Ghioto, 1984. 
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The EXTRAN representation of the Deer Prairie Slough system 
includes a series of channels, and one stream crossing (I-75) • The 
channel geometries were determined based on field reconnaissance, 

and the overbank area was defined based on the 1" = 200' scale 

topographic maps. A bridge inspection report for the I-75 bridge 
was used to determine the geometry of the opening under the 
highway. 

Field reconnaissance following the June 1992 flood, combined with 
review of the 1" = 200' scale topographic maps, revealed a 
connection between the Big Slough and Deer Prairie Slough 

watersheds under extreme flooding conditions. Field observations 

indicate that the area west of the R-36 Canal, in the northwest 
corner of the City of North Port, was totally inundated during the 
June 1992 event, with the standing water extending to the Deer 
Prairie Slough watershed. Both field observations and review of 
the topographic aerial maps indicate that vegetation in this area 
is sparse, which may confirm that this area is often inundated by 
relatively large storm events. The topographic maps indicated that 

a low point in the R-36 channel bank would be overtopped during the 

1-day, 25-year design storm. Therefore, this low spot was 
represented in the model as a weir passing flow between the two 
watersheds. The direction of the flow will depend upon the timing 
of the storm and the duration and intensity of the rainfall in the 
two watersheds. It appears that, during large storm events, the 
water elevation in both watersheds is sufficient to overtop this 
low spot and divert water into the other watershed. For example, 

results for the 1-day, 25-year design storm indicate that overflow 

from the low spot would flow from the Deer Prairie Slough watershed 
to the R-36 canal during the early part of the storm event, and 
then from the canal to the Deer Prairie Slough later in the storm 
event, when. the peak flows from the northern agricultural areas 
reach the city. 
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As shown in Figure 2-1, both the Deer Prairie Slough and Big Slough 

systems terminate at the Myakka River. In the Phase II analyses, 
a tailwater elevation of 3.0 feet NGVD (average annual high tide) 

was assumed at the Myakka River (EXTRAN node 10). When the Deer 

Prairie Slough system was added to the model, two more EXTRAN nodes 

representing the Myakka River (nodes 952 and 5) were added. Large 

channels representing the river were assumed to connect the three 
EXTRAN nodes on the river, so that all three of the nodes 

maintained a peak water elevation of approximately 3.0 feet NGVD 

during the design storm simulations. The model did not attempt to 

account for changes in peak water surface elevation in the Myakka 
River based on flows upstream of the confluence of the river and 

Deer Prairie Slough. 

2.5 RESULTS FOR EXISTING CONDITIONS 

The potential flooding areas identified based on the 1-day, 25-year 

design storm simulation for the existing hydraulic system are shown 

in Figure 2-2. For comparative purposes, the flooding areas 
identified using the Phase II model and less detailed topographic 

data are presented in Figure 2-3. The extent of flooding shown is 

based on roadway elevations taken from the 1" = 200' scale 

topographic maps. In many cases, the land areas are higher than 
the roads, so that buildings may not be flooded in areas where the 
roadways are flooded. The flooding is based on future (year 2010) 

land use conditions, which will be the basis for the design of 

flood control improvements in this study. 

In general, the revised map shows a greater area of inundation than 

for the previous modeling in Phase II. In most cases, this is due 

primarily to better topographic information, rather than major 
changes in predicted peak water surface elevations. 

the peak water surface elevations in the R-36 canal 
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water treatment plant are virtually the same in the Phase II and 

Phase III models, but the inundated area is substantially larger in 

the Phase III mapping. With the 1" = 200' scale Phase III mapping 

(as opposed to the 1" = 1000' scale maps and USGS quadrangle maps 

available for Phase II), it became apparent that the neighborhoods 

in the areas adjacent to the canal were susceptible to flooding at 

the predicted water surface elevation. The flooding area is 

reduced along the Big Slough as it nears its confluence with Snover 

Waterway, because of the reduction in snover Waterway flows caused 

by the connection of the Snover and Cocoplum Waterways. The 

increased flooding area along Cocoplum Waterway is due to increased 

flows caused by the connection of the Snover and Cocoplum 

Waterways, the impacts of the water control structures on the 

connecting canals, and the increased detail of topographic data. 

The mapping of flooded areas was used to determine the following 

values: 

• Number of houses located within delineated flooding area. 
Because the houses are typically higher than the adjacent 
roadways, the houses located in the delineated areas are 
not necessarily subject to flood damage. However, the 
residents in these houses would, at a minimum, be 
affected by yard flooding and limited access to passable 
roads. 

• Miles of major roads inundated. The roads considered to 
be major roads are shown in Figure 2-2. 

• Total acreage of delineated flooded areas. 

For existing hydraulic and future land use conditions, the 

delineated flooding area is about 11,000 acres, and 2,042 houses 

are within the delineated area. In addition, 24.3 miles of major 

roads are inundated. 
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Table 2-4 summarizes the peak water surface elevations for the 25-
year design storm. For the model nodes along each waterway modeled 
in the EXTRAN system (see Figure 2-1), the table provides the peak 

water elevation, the critical elevation (i.e., the lowest roadway 

or residential/commercial building elevation in the vicinity of the 

model node) , and the depth of flooding. Building elevations 
represent the land elevation at the edge of the building, based on 
contour line or spot elevation data shown on the 1" = 200' scale 
topographic maps. 

2.6 COMPARISON TO JUNE 1992 FLOODING 

Based on data provided by the North Port Water Control District 

(NPWCD) and City of North Port staff, the stormwater model was used 
to simulate the June 1992 storm event. Rainfall data and high 
water mark elevations were used to assess the model's ability to 
simulate actual conditions. 

There are several limitations to the simulation of the June 1992 
event. Typically, the level of detail regarding rainfall 

distribution was limited to daily totals. Consequently, the model 
could not account for variations of intensity over the course of a 
day. In addition, the model as applied did not account for the 
opening of gates in the water control structures, nor for the 
structural failure of several structures. 

Initially, the RUNOFF model was run to evaluate the agreement 

between observed and simulated flows. As in the calibration and 

verification, the main source of flow data is the USGS gage at 
State Road 72, north of the city. Daily stage values (which are 
provisional and subject to revision by USGS) were obtained, along 
with a rating curve relating stage to flow. 
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TABLE 2-4 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH EXISTING HYDRAULIC SYSTEM 

PEAK WATER CRITICAL DEPTH OF . EXTRAN PEAK WATER CRITICAL 
SURFACE ELEV ELEVATION FLOODING NODE SURFACE ELEV ELEVATION 

CFT NGVD) (FT NGVD) (FEET) NUMBER (FT NGVDl CFT NGVD) 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

26.58 N/A 990 27.26 27.8 
25.60 24.7 0.9 991 27.21 26.8 
25.56 24.7 0.9 992 22.37 26.8 
24.52 20.2 4.3 993 22.05 23.9 
24.28 18.2 6.1 994 21.54 24.0 
24.25 19.2 5.1 980 . 27.24 28.3 
24.11 17.9 6.2 981 27.03 N/A 
23.56 18.2 5.4 982 25.23 27.6 
21.78 19.8 2.0 983 24.94 27.6 
16.12 17.7 984 24.82 27.0 
14.65 N/A 985 22.60 24.5 
13.02 N/A 
11.66 19.3 Snover Waterway 
10.50 N/A 
9.74 11.3 855 22.88 25.0 

13.97 19.3 830 21.62 23.5 
10.91 .NIA 820 21.12 N/A 
10.36 11.3 800 20.45 21.0 
8.87 9.0 790 19.95 23.0 
8.70 8.6 0.1 780 19.89 23.2 
8.46 7.0 1.5 770 19.66 21.1 
7.78 8.0 760 19.55 21.1 
3.06 N/A 740 19.49 19.2 
3.00 N/A 730 19.12 21.6 

720 18.78 21.0 
710 18.62 18.3 
700 18.39 20.0 
680 18.24 18.1 

DEPTH OF 
FLOODING 

(FEET) 
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600 
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TABLE 2-4 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH EXISTING HYDRAULIC SYSTEM 

PEAK WATER CRITICAL DEPTH OF 'EXTRAN PEAK WATER CRITICAL 
SURFACE ELEV ELEVATION FLOODING NODE SURFACE ELEV ELEVATION 

(FT NGVD} (FT NGVD} (FEET} NUMBER (FT NGVD} (FT NGVDl 

Cocoplum Waterway R-36 Canal 

20.38 N/A 350 26.02 N/A 
20.03 N/A 340 25.78 N/A 
19.43 N/A 330 25.55 24.3 
19.05 19.1 320 24.n 25.0 
18.14 17.4 0.7 315 24.66 N/A 
16.94 16.0 0.9 310 24.50 23.7 
16.74 16.1 0.6 300 24.27 21.3 
16.64 15.8 0.8 290 24.13 21.6 
15.92 14.2 1.7 280 21.57 20.9 
14.60 14.0 0.6 275 17.67 18.0 
14.26 13.3 1.0 270 15.22 14.9 
14.08 12.4 1.7 260 12.90 10.6 
13.69 11.5 2.2 250 12.67 10.6 
13.63 11.1 2.5 240 12.29 11.7 
13.37 10.7 2.7 230 9.35 11.7 
13.20 9.6 3.6 220 8.84 9.5 
12.93 9.5 3.4 
12.83 10.4 2.4 Deer Prairie Slough 
12.82 11.5 1.3 
12.66 9.7 . 3.0 959 23.98 N/A 
10.81 10.1 0.7 958 20.14 N/A 

957 19.84 N/A 
954 16.32 N/A 
956 9.12 N/A 
955 5.60 N/A 
953 5.43 N/A 
952 3.11 N/A 

DEPTH OF 
FLOODING 

(FEET> 

I 

i 

1.3 

0.8 
3.0 
2.5 
0.7 

0.3 
2.3 
2.1 
0.6 

' 
I 

I 
! 

I 
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EXT RAN 
NODE 

NUMBER 

737 
735 
734 
733 
732 

767 
765 
764 
763 
762 
761 

797 
795 
794 
793 
792 
791 

TABLE 2-4 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH EXISTING HYDRAULIC SYSTEM 

PEAK WATER CRITICAL DEPTH OF "EXT RAN PEAK WATER CRITICAL 
SURFACE ELEV ELEVATION FLOODING NODE SURFACE ELEV ELEVATION 

CFT NGVD) iFTNGVD) (FEET) NUMBER (FT NGVD) (FT NGVD) 

McCaughey Waterway Twin Lakes Waterway 

17.05 20.0 827 21.55 22.2 
16.84 18.4 825 20.52 23.0 
15.01 18.4 
14.82 14.7 0.1 Blue Waters Waterway 
13.09 14.3 

856 21.62 23.0 
Lagoon Waterway 854 21.43 N/A 

19.45 20.5 Bass Point Waterway 
17.75 20.3 
17.65 17.6 0.0 857 22.88 23.1 
16.15 15.8 0.3 853 21.44 21.1 
15.18 14.0 1.2 851 21.41 18.1 
13.61 13.0 0.6 850 19.74 18.1 

848 19.47 17.4 
Creighton Waterway 840 16.98 18.1 

20.29 21.7 New Castle Waterway 
18.78 20.5 
18.57 18.1 0.5 847 22.53 22.1 
17.59 17.0 0.6 852 18.41 21.4 
17.31 14.0 3.3 
13.82 13.0 0.8 

- --- --- ----- -

DEPTH OF 
FLOODING 

{FEET) 

0.3 
3.3 
1.6 
2.1 

0.4 
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A key consideration in accurate simulation of the flow at SR 72 was 

the antecedent moisture conditions. Local data indicated that the 

spring and early summer in the North Port area had been extremely 

dry. As a result, the available soil storage capacity for 

infiltration of rainfall was assumed to be large (e.g., Antecedent 

Moisture Condition I). The values used in the RUNOFF modeling are 

as follows: 

• "A" soil: 12.0 inches 

• "B" soil: 9.0 inches 

• "C" soil: 7.0 inches 

• 
11 0 11 soil: 3.0 inches 

These values fall within the range of standard infiltration 

parameters established by COM based on previous experience (COM, 

1988), for dry antecedent conditions. 

Figure 2-4 shows the simulated and observed flow at SR 72 during 

the June 1992 storm. The observed value is considered to be a 

daily average value, so the same value is shown over the entire 

course of the day. In contrast, the simulation results represent 

a time series of flow predictions produced by the RUNOFF model. 

Observed data were not included in the graph for June 27 and June 

28. Based on the stage and rating curve data, the flow on these 

days would have been estimated at over 6,000 cfs, which appears to 

be unreasonably high for several reasons. One is that this peak 

flow would be substantially higher than the peak flow measured at 

WCS-101 in Myakkahatchee Creek (3,000 cfs). One would expect the 

peak flow at WCS-101 to be greater than the peak flow at SR 72 

because the drainage area at WCS-101 is much larger than at SR 72. 
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In addition, a review of the cross-section at the SR 72 bridge 
(based on the 1 11 = 200' scale topographic map) indicates that a 

velocity on the order of 17 feet per second would be required to 
pass 6,000 cfs through the bridge at the flow depth specified by 

the rating curve. In contrast, the highest velocities observed by 

COM staff at various bridges during the June 1992 event were about 

5 to 6 feet per second. Thus, it appears that the rating curve may 

not be accurate at the extreme high end. This is often true of 

rating curves, since the values typically cannot be determined 
based on an observed event. 

As shown in Figure 2-4, there is reasonable agreement between the 

simulated and observed data (excluding the June 27 and June 28 

data) at SR 72. In the early part of the storm, the simulated flow 

is substantially higher than the observed flows. Underestimation 

of initial depression storage capacity and/or soil moisture storage 
capacity, and differences between the actual and assumed rainfall 
distributions, are possible explanations for the discrepancies. 

However, the remainder of the simulated hydrograph is in good 

agreement with the observed flows based on the rating curve. 

The RUNOFF results were then used as input to the EXTRAN model, 

which routed the RUNOFF hydrographs through the main transport 

system in the city. Simulated flow data at WCS-101 (EXTRAN node 
60) was compared to data provided by city staff. In addition, 

simulated stage data were evaluated by comparing the areal extent 

of simulated flooding (as plotted on a 1 11 = 1000' scale aerial 

photograph of the city) to the locations at which high water marks 
were recorded in the city, and by tabulating simulated and observed 

peak water elevations. 

2-20 



I 

NPIB-6 
4IZ2I'n 

The simulated and observed flow data at WCS-101 are presented in 

Figure 2-5. Again, the observed flow data are treated as daily 

average data, whereas the EXTRAN results represent a time series of 

simulated flows. The results again show reasonable agreement 

between the simulated and observed values, both for runoff volume 

and peak flow, with an oversimulation of flow early in the event 

and much better agreement throughout the rest of the event. 

Locations of observed high water marks and simulated extent of 

areal flooding are shown in Figure 2-6, and corresponding 

elevations are listed in Table 2-5. The figure indicates that the 

locations of simulated flooding and observed flooding generally 

coincide. However, data in the table indicate that there are some 

discrepancies between the peak water elevations. The model is 

expected to be least accurate along the canals conveying primarily 

local inflow (e.g., R-36 canal, Cocoplum Waterway}, because these 

systems would be most affected by brief, intense rainfalls. In 

addition, the model does not account for flooding so severe that 

water actually crosses defined drainage divides, which likely 

occurred in this storm event. Also, as discussed earlier, the 

operation of water control structure gates, failure of structures, 

and emergency relief measures taken by the NPWCD have not been 

accounted for in this application of the model. In spite of all 

this, the model does a good job of predicting observed flooding 

problems for the June 1992 storm. 
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TABLE 2-5 

SIMULATED AND OBSERVED PEAK WATER ELEVATIONS 
DURING JUNE 1992 STORM EVENT 

EXTRAN ELEVATION (FT NGVD} 
LOCATION 

South of intersection of Tropicaire Blvd 
and Chamberlain Blvd 

Intersection of Tropicaire Blvd and 
lmbe St 

Tropicaire Blvd at Cosmic Waterway 

Albin Ave 

Intersection of North Salford Blvd and 
Albin Ave 

Intersection of North Salford Blvd 
and Lave St 

South of intersection of Sumter Blvd and 
Ulmao St 

West of intersection of Sumter Blvd 
and Tropicaire Blvd 

North of intersection of Reistertown Road 
and Cold.Springs Lane 

Intersection of Reistertown Road and 
Estates Drive 

Intersection of Estates Drive and 
Taneytown Road 

Intersection of Reistertown Road and 
Taneytown Road 

Intersection of Estates Drive and 
Abdella Lane 

Intersection of Estates Drive and 
Old Court St 

Intersection of Van Camp Stand 
Olster Dr 

South of intersection of North Biscayne Dr and 
Tropicaire Blvd 

Intersection of Chesebro Ave and 
Trico Rd 

Sarletto St 

Gatun St 

Bullard Stat R-36 Canal 

2-24 

NODE(S) OBSERVED 
983 27.6 

991 28.8 

991 26.9 

992,993 27.7 

190, 180 . 26.7 

993,170 25.8 

190,180 26.7 

190 26.3 

210,200 26.5 

210 27.4 

340 27.7 

340 26.4 

340,330 27.4 

340,330 26.4 

300 27.1 

300 23.7, 23.9 

270,260 13.6 

270,260 13.3 

260 11.7 

260 11.6 

SIMULATED 
20.39 

27.06 

27.06 

19.09-19.64 

25.42-26.43 

19.09-25.16 

25.42-26.43 

26.43 

26.47-27.42 

27.42 

25.95 

25.95 

25.27-25.95 

25.27-25.95 

23.94 

23.94 

I b [ 
~J" 

, 

12.04-14.55 \ 

12.04-14.55 

12.04 

12.04 



TABLE 2-5 (CONT'D) 

SIMULATED AND OBSERVED PEAK WATER ELEVATIONS 
DURING JUNE 1992 STORM EVENT 

EXTRAN ELEVATION (FT NGVD) 
LOCATION NODE(S)_ OBSERVED SIMULATED 

Intersection of Bullard St and 260,40 9.8 6.12-12.04 
Herbison Ave 

Dorothy Ave 260,40 10.4 6.12-12.04 

Sutherlin St, between Bumford Stand 260,40 10.5 6.12-12.04 
Shumock St 

Trionfo St 250,240 11.2 11 .13-11 .59 

Intersection of Eager St and 260,40 9.8 6.12-12.04 
Tamiami Trail 

Postma St between McKibben St and 405,410,390 11.6,11.8 10.25-10.29 
Miraldo Ave 

Mongite Road 405,41 0,390 11.7 10.25-10.29 

Intersection of Lingle Stand 405,410;390 11.7 10.25-10.29 
McKibben Dr 

West of intersection of Sumter Blvd and 140,130 23.1 23.13-24.44 
Sylvania Ave 

2-25 
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3.0 ANALYSIS OF ALTERNATIVE STORMWATER PLANS 

In the Phase III, Task 1 report (CDM, 1992) , three specific 
alternative stormwater plans were selected for detailed analysis. 
These include the following: 

• Relief channel along the Big Slough, extending from the 
north boundary of the city to the confluence with Snover 
Waterway. 

• Diversion of flow from the city to the Deer Prairie 
Slough watershed. 

• Detention of stormwater north of the city. 

In addition, specific culvert improvements were identified that 

would minimize flooding over roadway crossings. 

This section describes the results of the detailed analyses. For 
each stormwater plan, the section describes the methodology used to 
represent the plan in the EXTRAN model, the preliminary sizing of 
structures associated with the plan, and the resulting flooding 
reduction achieved by the implementation of the plan. The results 

presented are based on the 1-day, 25-year design storm. 

The analyzed plans provide virtually no benefit with respect to 
flooding along the Cocoplum Waterway. The problems associated with 
flood control along the Cocoplum Waterway will be discussed in the 
final section of this chapter. 

3.1 CULVERT IMPROVEMENTS 

The culvert improvement option will be included in each of the 
three major stormwater alternatives analyzed in this study. 
Culvert improvements typically include the installation of culverts 

3-1 
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that are larger than the existing culverts, in order to increase 

the flow capacity through the stream crossing. 

3.1.1 METHODOLOGY 

In all cases, the improvement consisted of increasing the size of 

the culvert in the EXTRAN model conveying the flow under the 

roadway, and it was assumed that the new structures would be pre

fabricated concrete box culverts. In some cases, the maximum size 

of the culverts was limited by the width of the upstream or 

downstream channel. Generally, the depth of the new culverts was 

equal to the depth of the existing culverts. 

3.1.2 CONCEPTUAL DESIGN 

The culvert improvements were designed to eliminate the overtopping 

of Bullard Street and South Biscayne Drive (located on the R-36 

canal) and Tropicaire Boulevard (located on Cosmic Waterway). In 

addition, the culverts under Tropicaire Boulevard at the Cosmic and 

Creighton Waterways were designed to increase the flows conveyed by 

these waterways, thus reducing the amount of flow carried by the 

Big Slough. 

Table 3-1 lists the existing and proposed culvert sizes for the 

analyzed stream crossings. The existing culverts are all 

corrugated metal pipe (CMP) with diameters ranging from 48 to 72 

inches. In contrast, the replacement culverts would be reinforced 

concrete box culverts, 7 to 10 feet wide and 5 to 8 feet deep. 

Increased conveyance is achieved because of the increase in culvert 

opening size, as well as the lower Manning's roughness coefficient 

associated with concrete. 
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TABLE 3-1 

PROPOSED CULVERT IMPROVEMENTS FOR BIG SLOUGH WATERSHED 

EXTRAN NODE 
LOCATION UPSTREAM DOWNSTREAM EXISTING CULVERTS PROPOSED CULVERTS 

Cosmic Waterway at Tropicaire Blvd 991 992 2- 60" CMP 3 - 1 0' X 8' BOX 

Cretghton Waterway at Tropicaire Blvd 982 983 2- 48" CMP 2 - 1 0' X 6' BOX 

R-36 Canal at Bullard Street 260 250 3- 60" CMP 3 -7' X 5' BOX 

R-36 Canal at South Biscayne Drive 240 230 3 -72" CMP 3 - 1 0' X 6' BOX 
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3.1.3 RESULTS 

Table 3-2 lists the results considering the installation of the new 

culverts. Results are presented for several major waterways, which 
include the Big Slough/Myakkahatchee Creek, Snover Waterway, 
cocoplum Waterway, the R-36 canal, and Deer Prairie Slough. The 
results for the R-580/Cosmic Waterway/Creighton Waterway system, 

and for the canals connecting the Snover and Cocoplum Waterways, 

are also presented. Data are included for each EXTRAN model node. 

These data include the peak water elevation from the 1-day, 25-year 

design storm simulation, the maximum depth of flooding at the node 

(based on the critical elevation data shown in Table 2-4) and the 

reduction in peak water elevation (compared to the results for the 
existing hydraulic system) due to the improvements. Note that a 

positive value indicates that a reduction has been achieved, while 

a negative value indicates that the peak water elevation is 

actually higher as a result of the improvements. 

The results indicate that major changes in peak water surface 

elevations occur in the vicinity of the new culverts. Along the R-
36 canal, the flooding of Biscayne Drive is eliminated. The 
flooding of Bullard Street is not eliminated, but the flooding 

depth is reduced by 0. 7 feet. Along the Cosmic waterway, the 
flooding of Tropicaire Boulevard is also eliminated. Elevations 

downstream of the culvert improvement on Cosmic Waterway increase 

by between 1 and 2 feet, due to the increase in flow through the 

larger culverts, but this increase does not result in any flooding 

because the flow is still contained within the channel. 

Smaller changes in peak water surface elevation are observed in 

other areas of the city. Along the Big Slough, between the 

northern limit of the city and the confluence with Snover Waterway, 
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TABLE 3-2 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

(FT NGVD) {FEET) (FEET) NUMBER (FT NGVD) {FEET) (FEET) 

Big Slough/M~akkahatchee R-580/Creighton/Cosmic 
' 

210 26.32 0.3 990 25.57 1.7 
200 25.32 0.6 0.3 991 24.52 2.7 
190 25.28 0.6 0.3 992 24.04 -1.7 
180 24.23 4.0 0.3 993 23.71 -1.7 
170 23.99 5.8 0.3 994 22.57 -1.0 
160 23.96 4.8 0.3 980 25.03 2.2 
150 23.82 5.9 0.3 981 25.01 2.0 
140 23.23 5.0 0.3 982 25.01 0.2 
130 21.19 1.4 0.6 983 25.00 -0.1 
120 16.45 -0.3 984 24.88 -0.1 
670 14.92 -0.3 985 22.64 -0.0 
115 13.24 -0.2 
110 11.88 -0.2 Snover Waterwa~ 
90 10.68 -0.2 
70 9.86 -0.1 855 22.88 0.0 

660 14.14 -0.2 830 21.71 -0.1 
640 11.17 -0.3 820 21.31 -0.2 
620 10.61 -0.3. 800 20.80 -0.4 

60 9.05 0.1 -0.2 790 20.48 -0.5 
40 8.84 0.2 -0.1 780 20.28 -0.4 
30 8.60 1.6 -0.1 770 20.10 -0.4 
20 7.91 -0.1 760 20.04 -0.5 
10 3:06 0.0 740 20.00 0.8 -0.5 
5 3.00 0.0 730 19.61 -0.5 

720 19.11 -0.3 
710 18.91 0.6 -0.3 
700 18.63 -0.2 
680 18.45 0.3 -0.2 
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NODE 

NUMBER 

610 
600 
590 
sao· 
560 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 

-
TABLE 3-2 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

Cocoplum Waterway R-36 Canal 

20.38 0.0 350 25.83 0.2 
20.03 0.0 340 25.39 0.4 
19.43 0.0 330 25.29 1.0 0.3 
19.05 0.0 320 24.65 0.1 
18.14 0.7 0.0 315 24.53 0.1 
16.94 0.9 0.0 310 24.37 0.7 0.1 
16.74 0.6 0.0 300 24.14 2.8 0.1 
16.65 0.8 -0.0 290 23.99 2.4 0.1 
15.93 1.7 -0.0 280 21.52 0.6 0.1 
14.61 0.6 -0.0 275 17.63 0.0 
14.27 1.0 -0.0 270 15.22 0.3 0.0 
14.09 1.7 -0.0 260 12.24 1.6 0.7 
13.71 2.2 -0.0 250 11.82 1.2 0.8 
13.65 2.6 -0.0 240 10.77 1.5 
13.41 2.7 -0.0 230 9.50 -0.2 
13.25 3.7 -0.1 220 8.99 -0.2 
13.00 3.5 -0.1 
12.89 2.5 -0.1 Deer Prairie Slough 
12.89 1.4 -0.1 
12.73 3.0 -0.1 959 23.90 0.1 
10.96 0.9 -0.2 958 19.99 0.2 

957 19.69 0.1 
954 16.32 0.0 
956 8.95 0.2 
955 5.45 0.1 
953 5.28 0.1 
952 3.11 0.0 
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TABLE 3-2 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
NODE SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

NUMBER (FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

McCaughey Waterway Twin Lakes Waterway 

737 17.95 -0.9 827 21.64 -0.1 
735 17.77 -0.9 825 20.54 -0.0 
734 15.35 -0.3 
733 14.94 0.2 -0.1 Blue Waters Waterway 
732 13.19 -0.1 

856 21.71 -0.1 
Lagoon Waterway 854 21.46 -0.0 

767 19.92 -0.5 Bass Point Waterway 
765 17.81 -0.1 
764 17.69 0.1 -0.0 857 22.88 0.0 
763 16.17 0.4 -0.0 853 21.47 0.4 -0.0 
762 15.49 1.5 -0.3 851 21.44 3.3 -0.0 
761 13.70 0.7 -0.1 850 19.76 1.7 -0.0 

848 19.49 2.1 -0.0 
Creighton Waterway 840 16.99 -0.0 

797 20.65 -0.4 New Castle Waterway 
795 18.89 -0.1 
794 18.66 0.6 -0.1 847 22.53 0.4 0.0 
793 17.58 0.6 0.0 852 18.41 0.0 
792 17.31 3.3 0.0 
791 13.84 0.8 -0.0 

---- .. ~ ---------~~---

NOTES: 
1. N/ A = Not Applicabl~ 
2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic.system 

and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions). 
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the simulated elevations with the new culverts are about 0.3 to 0.6 

feet lower than the corresponding elevations under the existing 

hydraulic system. This is because some of the flow that would be 

carried by the Big Slough and the R-3 6 canal under existing 

conditions is now routed through the Cosmic and Creighton 

Waterways. This addi tiona! flow in the two waterways results in an 

increase in water elevations along the Snover Waterway, ranging 

from o.o to 0.5 feet. Several small, low-lying areas that 

experience minor flooding (i.e., flood depths of less than 1 foot) 

will experience slightly more flooding with the new culverts, but 

this flooding is still of minimal spatial extent and is located in 

areas that are vacant and are expected to remain vacant based on 

the future land use conditions. Along the R-36 canal, peak 

elevations are typically reduced by o.o to 0.4 feet, again because 

of the increased capacity of the Cosmic and Creighton Waterways. 

Elevations downstream of the Bullard and Biscayne crossings are 

increased by about 0.2 feet, but the peak elevations are still less 

than the defined critical elevations. Finally, along the potential 

flooding areas along Cocoplum Waterway and the canals that connect 

the Snover and Cocoplum Waterways, there is virtually no effect on 

peak water elevations due to the culvert improvements. 

Figure 3-1 displays the extent of flooding for the 1-day, 25-year 

design storm with the culvert improvements. A comparison of 

Figure 3-1 with Figure 2-2 (existing hydraulic system) shows a 

difference in the areal extent of flooding only in the southwest 

corner of the city, due to the new culverts at Bullard Street and 

South Biscayne Drive. The total amount of inundated area in the 

city is reduced by only about 200 acres, and the length of major 

roads inundated is reduced by only o. 5 miles. However, the 

reduction of inundated area occurs primarily in residential areas, 

so that the number of houses in the delineated flooding areas is 

reduced from 2,042 to 1,521. 
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3.2 RELIEF CHANNEL ALTERNATIVE 

3.2.1 METHODOLOGY 

The relief channel was simulated in the EXTRAN model by defining a 

channel running parallel to the existing Big Slough channel. As 

shown in Figure 3-2, this channel is located west of the Big 

Slough, and utilizes existing right-of-way plus platted lots that 

the city either owns or would need to acquire as part of this 

alternative. At this time, 99 lots have been deeded to the North 

Port Water Control District by GDC and 53 lots would have to be 

acquired from individual landowners. At the two major road 

crossings - Tropicaire Boulevard and I-75 - the relief channel 

connects with the natural channel and the combined flow is routed 

through the existing bridge opening. 

The relief channel is designed so that it conveys flow only in 

extreme storm events. Channel inverts for the relief channel nodes 

are consistently set at about 1 to 2 feet above the adjacent 

invert elevations in the natural channel. In the EXTRAN model, 

flow is conveyed from the natural channel to the relief channel via 

low spots in the top of the relief channel banks. These low areas 

are modeled as weirs in EXTRAN. 

Because the relief channel will convey flow only during extreme 

events, the City of North Port is interested in exploring the 

establishment of a linear park as part of the overall channel 

design. This was considered in the conceptual sizing and 

dimensions of the channel. 
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3.2.2 CONCEPTUAL DESIGN 

The established shape of the relief channel is presented in 

Figure 3-3. The trapezoidal channel has a top width of 50 feet, a 

bottom width of 70 feet, and a depth of 5 feet. Relatively flat 

side slopes of 4 horizontal to 1 vertical were specified so that 

recreational facilities such as picnic areas or walking trails may 

be incorporated into the overall design. 

A schematic of the conceptual plan as incorporated into the EXTRAN 

model is shown in Figure 3-4. As shown in the figure, the parallel 

channel and the natural channel come together at the nodes upstream 

of Tropicaire Boulevard (node 200), upstream of I-75 (node 170) 

and near the Snover Waterway (node 120). At the other nodes, the 

natural channel nodes and the parallel relief channel nodes are 

connected in the model with weirs that represent low spots between 

the two channels. 

Table 3-3 presents data regarding the exchange of flow between the 

relief channel and the natural channel. For each node in the 

natural channel, the table includes the invert elevation of the 

natural channel, the ID number and invert elevation of the 

corresponding relief channel node, and the elevation and length of 

the low bank area where flow is conveyed between the channels. In 

general, the flow depth in the natural channel must be 5 feet 

before any overflow to the parallel relief channel will occur. 

However, some backwater into the relief channel will occur at the 

locations where the parallel relief channel and the natural channel 

meet (nodes 200, 170 and 120) unless structural measures are taken 

to prevent this from occurring. 
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TABLE 3-3 

DESIGN CONNECTIONS BETWEEN BIG SLOUGH AND RELIEF CHANNEL 

BIG SLOUGH RELIEF CHANNEL 
WEIR WEIR 

EXTRAN INVERT EXT RAN INVERT OVERFLOW LENGTH 
NODE ELEVATION NODE ELEVATION ELEVATION (FT) 

210 16.5 205 17.8 22.8 200 
200 15.5 
190 15.4 185 17.6 22.5 200 
180 14.0 175 16.6 21.6 200 
170 13.0 

I 160 12.5 155 15.1 20.1 200 
150 12.3 145 14.9 19.9 200 
140 11.5 135 13.0 18.0 200 
130 9.5 125 11.0 16.5 200 
120 4.5 
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3.2.3 RESULTS 

Table 3-4 lists the results assuming the implementation of the 

proposed relief channel, and flooding impacts are shown graphically 

in Figure 3-5. Data presented in Table 3-4 for each EXTRAN model 

node include the peak water elevation from the 1-day, 25-year 

design storm simulation, the maximum depth of flooding at the node 

(based on the critical elevation data shown in Table 2-4) and the 

reduction in peak water elevation (compared to the results for the 

existing hydraulic system) due to the improvements. Note that a 

positive value indicates that a reduction has been achieved, while 

a negative value indicates that the peak water elevation is 

actually higher as a result of the improvements. Figure 3-5 

displays the extent of flooding for the 1-day, 25-year design 

storm. 

The results indicate that major changes in peak water surface 

elevations occur along the length of the relief channel, as well as 

part of the R-36 canal. Based on the values shown in Table 3-4, 

the peak elevations between nodes 210 1and 120 (Big Slough, between 

the northern city boundary and Snover Waterway) are reduced by 1.0 

to 3.7 feet when the relief channel is implemented. Through these 

reductions, flooding in the Estates area (where residential growth 

is expected in the future) is reduced dramatically. In addition, 

the flooding of sumter Boulevard (the major evacuation route from 

the city to I-75) is reduced in both flooding depth and length of 

road flooded. Near the interchange with I-75, the depth of 

flooding on Sumter Boulevard is about 1.3 feet, compared to about 

3. 5 feet for the existing hydraulic system. In spite of these 

reductions, some flooding will still occur in low-lying areas at 

nodes 180 through 140 (from about 0.3 miles north of I-75 to 0.7 

miles south of I-75). Reductions in peak water elevations along 
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EXT RAN 
NODE 

NUMBER 

210 
200 
190 
180 
170 
160 
150 
140 
130 
120 
670 
115 
110 

90 
70 

660 
640 
620 

60 
40 

-
TABLE 3-4 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH RELIEF CHANNEL AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL "EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) lFEETl 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

25.39 1.2 990 25.52 1.7 
24.62 1.0 991 24.42 2.8 
24.48 1.1 992 23.97 -1.6 
22.71 2.5 1.8 993 23.64 -1.6 
22.42 4.2 1.9 994 22.54 -1.0 
22.32 3.1 1.9 980 24.96 2.3 
21.87 4.0 2.2 981 24.95 2.1 
20.75 2.6 2.8 982 24.95 0.3 
18.04 '3.7 983 24.95 -0.0 
17.11 -1.0 984 24.83 -0.0 
15.51 -0.9 985 22.64 -0.0 
13.70 -0.7 
12.29 -0.6 Snover Waterway 
10.99 -0.5 
10.05 -0.3 855 22.88 0.0 
14.51 -0.5 830 21.72 -0.1 
11.73 -0.8 820 21.31 -0.2 
11.14 -0.8 800 20.81 -0.4 
9.34 0.3 -0.5 790 20.49 -0.5 
9.05 0.5 -0.4 780 20.28 -0.4 

30 . 8.80 1.8 -0.3 770 20.10 -0.4 
20 8.11 0.1 -0.3 760 20.05 -0.5 
10 3.06 0.0 740 20.01 0.8 -0.5 
5 3.00 0.0 730 19.64 -0.5 

720 19.16 -0.4 
710 18.98 0.7 -0.4 
700 18.72 ·0.3 
680 18.55 0.4 -0.3 

-------------- ---- --
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EXT RAN 
NODE 

NUMBER 

610 
600 
590 
580 
560 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 

-
TABLE 3-4 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-VEAR DESIGN STORM 
WITH RELIEF CHANNEL AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

Cocoplum Waterway R-36Canal 

20.38 . 0.0 350 . 25.16 0.9 
20.03 0.0 340 25.09 0.7 
19.43 0.0 330 25.12 0.8 0.4 
19.05 0.0 320 24.40 0.4 
18.14 0.7 0.0 315 24.29 0.4 
16.94 0.9 0.0 310 24.17 0.5 0.3 
16.75 0.6 -0.0 300 23.25 1.9 1.0 
16.65 0.8 -0.0 290 23.03 1.4 1.1 
15.93 1.7 -0.0 280 21.12 0.2 0.4 
14.61 0.6 -0.0 275 17.36 0.3 
14.27 1.0 -0.0 270 15.22 0.3 0.0 
14.09 1.7 -0.0 260 12.25 1.7 0.7 
13.71 2.2 -0.0 250 11.85 1.3 0.8 
13.65 2.6 -0.0 240 10.86 1.4 
13.42 2.7 -0.1 230 9.64 -0.3 
13.26 3.7 -0.1 220 9.19 -0.3 
13.01 3.5 -0.1 
12.92 2.5 -0.1 Deer Prairie Slough 
12.91 1.4. -0.1 
12.76 3.1 -0.1 959 . 23.83 0.2 
11.11 1.0 -0.3 958 19.85 0.3 

957 19.56 0.3 
954 16.32 0.0 
956 8.80 \ 0.3 
955 5.31 0.3 
953 5.17 0.3 
952 3.11 0.0 
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TABLE 3-4 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH RELIEF CHANNEL AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
NODE SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

NUMBER (FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) CFEET) CFEETl 

McCaughey Waterway Twin Lakes Waterway 

737 17.96 -0.9 827 21.64 -0.1 
735 17.78 -0.9 825 20.54 -0.0 
734 15.36. -0.3 
733 14.95 0.3 -0.1 Blue Waters Waterway 
732 13.20 -0.1 

856 21.72 -0.1 
Lagoon Waterway 854 21.46 -0.0 

767 19.92 -0.5 Bass Point Waterway 
765 17.81 -0.1 
764 17.69 0.1 -0.0 857 22.88 0.0 
763 16.17 0.4 -0.0 853 21.47 0.4 -0.0 
762 15.49 1.5 -0.3 851 21.44 3.3 -0.0 
761 13.70 0.7 -0.1 850 19.76 1.7 -0.0 

848 19.49 2.1 -0.0 
Creighton Waterway 840 16.99 -0.0 

797 ·20.66 -0.4 New Castle Waterway 
795 18.90 -0.1 
794 18.67 0.6 -0.1 847 22.53 0.4 0.0 
793 17.58 0.6 0.0 852 18.41 0.0 
792 17.31 3.3 0.0 
791 13.84 0.8 -0.0 

--·-·--

NOTES: 
1. N/ A = Not Applicable 
2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 

and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions}. 
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the R-36 canal north of I-75 can also be attributed to the relief 

channel. Because of the increased capacity in Big Slough, less 

stormwater is being routed westward through the R-36 canal. As a 

result, peak elevations are reduced by 0.3 to 1.1 feet. As in the 

Big Slough, these reductions do not completely eliminate the 

flooding along the R-36 canal. 

The increased conveyance capacity of the Big Slough north of its 

confluence with Snover Waterway results in higher peak flow values 

in Myakkahatchee Creek south of Snover Waterway, which in turn 

results in peak water surface elevations that exceed the 

corresponding elevations for the existing hydraulic system. From 

node 120 (confluence with Snover Waterway) to node 10 (confluence 

with Myakka River), the increase in peak water elevation ranges 

from o.o to 1.0 feet. In areas where flooding is already occurring 

under existing hydraulic conditions (nodes 40 and 30, in the 

vicinity of U.S. 41), the increases are approximately 0.3 to 0.4 

feet. In addition, there is minor flooding at several nodes where 

flooding is not predicted with the existing hydraulic system. In 

most cases, however, the increase in peak water elevation due to 

the implementation of the relief channel will not result in any 

flooding impacts along Myakkahatchee Creek, because the combination 

of the natural channel and the existing parallel relief channel are 

sufficient to convey the flow. 

Smaller changes in peak water surface elevation are observed in 

other areas of the city, and in Deer Prairie Slough. Along the 

Snover Waterway and the R-36 canal south of I-75, the peak water 

elevations with the relief channel and culvert improvements are 

generally the same as the elevations with culvert improvements 

alone. The difference in peak elevations between the two cases is 

always less than 0.2 feet. The peak elevations along Cocoplum 

Waterway are essentially unchanged, except at the most downstream 
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EXTRAN node. The increase of 0.3 feet at node 370 (WCS 106) is due 

to the increase in elevation at the next downstream node, which is 

node 40 of the Myakkahatchee Creek system. As discussed above, the 

increase in elevation in Myakkahatchee Creek is due to the higher 

flows resulting from the implementation of the relief channel. In 

Deer Prairie Slough, peak elevations are reduced by 0. 0 to 0. 3 

feet, because the increased conveyance in the Big Slough results in 

less overflow from the R-36 canal into the Deer Prairie Slough 

watershed. 

A comparison of Figure 3-5 with Figure 2-2 (existing hydraulic 

system) shows a substantial difference in the areal extent of 

flooding in the city north of I-75, and along the Big Slough 

between I-75 and the Snover Waterway. The maximum flooded area is 

reduced by about 3,900 acres (from 11,000 to 7,300) due to the 

relief channel and the culvert improvements. In addition, the 

length of major roads flooded is reduced from 24.3 miles to 15.1 

miles. Both of these reductions can be attributed primarily to the 

parallel relief channel. The number of houses located in the flood 

areas is reduced from 2 , 04 2 to 1, 50 2 • However, the culvert 

improvements alone reduced the number of houses from 2, 042 to 

1, 521, so the reduction that can be attributed to the parallel 

channel alone is only 19. 

3.3 DIVERSION ALTERNATIVE 

3.3.1 METHODOLOGY 

This alternative provides for the diversion of stormwater from the 

R-36 canal to the Deer Prairie Slough watershed. Several 

locations, 

considered. 

including areas both north and south of I-75, were 

In addition, several methods of diverting the flow 

were considered. 
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A review of the modeling system indicated that the diversion of 

flow from the R-36 canal to Deer Prairie Slough must be done south 

of I-75 in order to address flooding problems in the southwest 

corner of the city. Modeling results show that the flooding in 

that part of the city is caused primarily by local inflows from 

RUNOFF model subbasins 400 and 410, rather than flows from the land 

areas north of the city. The model subbasins correspond generally 

to the land areas south of Estates Drive, west of Ponce De Leon 

Boulevard and South Biscayne Drive, and north of Leopold Avenue. 

The runoff from these subbasins enters the EXTRAN system at node 

270 (R-36 canal, about 0.3 miles south of Price Boulevard), so the 

diversion was assumed to occur at that node. 

At the location corresponding to node 270, two alternative options 

for diversion were established: conveyance of weir overflow 

directly to Deer Prairie Slough via constructed channel, or pumping 

of excess flow in the R-36 canal to an area known as the Futrell 

Tract. At the Futrell Tract, the pumped stormwater would be 

detained and ultimately released to Deer Prairie Slough. Both 

alternatives were analyzed with the EXTRAN model. 

For the pumping option, it was assumed that a new water control 

structure would be constructed across the R-36 canal, downstream of 

its confluence with the tributary canal routing flows from RUNOFF 

subbasins 400 and 410. This structure was simulated as a weir in, 

the EXTRAN model. In the model, water· stored behind the new 

structure is pumped to the Futrell tract using the pump routine in 

EXTRAN. The selected routine allows the user to specify three 

different pumping rates, and the water elevations at which the 

pumping rates apply. The detention and release of stormwater 

entering the Futrell tract is simulated in EXTRAN by making the 

Futrell tract a storage node. The 1 11 = 200' scale topographic maps 

were used to establish the elevation-area-storage volume 
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relationship for the portion of the Futrell tract to be used for 

stormwater detention. The detention on the Futrell tract 

considered the construction of a berm or dam designed to make 

maximum use of the available storage at the site. Details about 

the design are presented in the next section of the report. 

Like the pumping option, the channel option includes a new 

structure across the R-36 canal, designed to limit the flow rate in 

the canal and to provide water to be diverted to Deer Prairie 

Slough. The channel option also includes a second weir that 

controls the flow of excess stormwater to the diversion channel. 

Overflow from the second weir is conveyed directly to Deer Prairie 

Slough by the constructed channel. 

3.3.2 CONCEPTUAL DESIGN 

Pumping Option 

Figure 3-6 is a location map showing the Futrell Tract, the R-36 

canal, 

canal. 

Deer Prairie Slough, and the structure across the R-36 

The portion of the Futrell tract that will be used for 

stormwater detention, the areas where berming is required, and the 

location of proposed outlet structures are also shown in the 

figure. 

A schematic of the conceptual plan as incorporated into the EXTRAN 

model is shown in Figure 3-7. As shown in the figure, node 271 is 

added to the R-36 canal to represent the upstream side of the new 

water control structure. When the water elevation is high enough, 

water is pumped from node 271 to node 954, which has been defined 

as a storage node for this alternative. EXTRAN conduits 2974 and 

2964 have been added to simulate the release of water from the 

3-24 



w 
I 

l\J 
U1 

-
. 

------------~~~------------;~-.--------------~:---

~ 
LEGEND 

- Boundaries of Futrell Tract 
--Berm 
W/YdA Surface Area at Top - of - Berm Elevation * Outlet From Futrell Tract to 

Deer Prairie Slough 
+ Structure Across R-36 Canal 

-.,. I 

fot:.'l ~~ 
.. Y ~ /1 :~ 

f I I~ 
0, 

't' L !f'////4ffW1f?W@'f-' ~ ') _..,.. ___ __ 
, .. # '# , _ .. 

•I / , .. 
~I ,,... ,/ " , , , '.,) ,_.... r 

I 
I 

.......... 
~--------------------~~, t , 

/' 

CDM 
environmental engineers, scientists 

planners & management consultants 

"""''':', 
~ I 

0,J~ 
q;, CiS , 

-.. <)' ~ '" '---.....-....:..,_, ~ 

( 
~ , ,' ____ ,/ 

~-- ' 't:j ~ kk I ~ 
~.pver~ .!3• -~ 

~ ' ' . 

Location of Proposed Diversion ( Pumping Option ) 
In Big Slough Watershed 

I 

I 

Figure 

3-6 



I 

I 990 

2957 

980 
2275 

::1: 
~ > ::;:) 

0 ~ -I 
UJ a: 
w w 
a: ~ 
< == a: 
c.. ~ a: I w w a: 
c 

I!Siiili!i!ii~ 
2952 

LEGEND 

D Subcatchment 
0+-Subcatchment w/dummy gutter 
-~·~ RUNOFF channel 

EXTRAN channel 
0 EXTRAN node 

EXTRAN culvert 
• • - - • EXT RAN weir 
ij##Hn EXTRANpump 

I 
I 

2270 

COM 
environmental engineers, scientists, 

planners & management consultants 

Schematic Model Representation of 
Diversion (Pumping Option) 

3-26 

2250 

Figure 
No. 

3·7 



I 

NPIB-7 
4IZ2/'13 

detention areas to the small natural streams that convey flows to 

Deer Prairie Slough. 

The new structure across the R-36 canal is assumed to be a simple 

weir. A conceptual illustration of the structure is presented in 

Figure 3-8. The crest elevation of the weir is set at 10 feet 

NGVD, which is 5 feet above the invert of the channel and about 1 

foot lower than the top of the Bullard Street crossing. The 

maximum height of the structure was established by determining the 

maximum water elevation for the 1-day, 25-year storm event, and 

then adding 1 foot of freeboard. The length of the weir was 

determined in conjunction with the pumping rates. The weir length 

was sufficient to pass enough flow downstream in the R-36 canal to 

ensure that the available storage in the Futrell tract was not 

exceeded. As shown in Figure 3-8, the established weir length is 

25 feet. 

The pumping was simulated by establishing the pumping rates and the 

elevations associated with each rate. These are as follows: 

• Elevation < 12 feet NGVD: 0 cfs 

• Elevation between 12 feet and 13 feet NGVD: 230 cfs 

• Elevation >13 feet: 690 cfs 

Thus, pumping to the Futrell tract is not initiated until the water 

elevation is 2 feet above the crest of the weir structure, and the 

maximum pumping rate is initiated when the water elevation is 3 

feet above the weir structure crest. The maximum pumping rate was 

specified as a multiple of the moderate pumping rate, considering 

that the increase in pumping rate will be achieved by the use of 

more pumps. In this case, if pumps with a capacity of 230 cfs are 

used, then 1 pump will be used to achieve the moderate pumping 
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rate, and 3 pumps will be used to achieve the maximum pumping rate. 

Of course, the same pumping schedule can be achieved by having a 

greater number of smaller pumps, which may provide more flexibility 

for water quality control and water supply augmentation. 

The relationship between elevation, surface area, and cumulative 

storage volume for the bermed portion of the Futrell tract is 

presented in Table 3-5. The values show that the maximum storage 

area on the Futrell tract is 3, 228 acre-feet. However, the pumping 

rates were established so that the peak elevation in the detention 

facility was approximately 21 feet NGVD, allowing 1 foot for 

freeboard. Thus, the storage area available for stormwater 

detention was assumed to be 2,450 acre-feet for the 1-day, 25-year 

design storm. 

Outlet structures are designed to discharge into two small existing 

channels in the Deer Prairie Slough watershed. The outlets were 

designed so that the peak outflow from the outlets was less than or 

equal to the peak flow in each channel under existing hydraulic 

conditions (i.e., without diversion and detention on the Futrell 

tract) • This criterion should ensure that impacts on the channels 

and on Deer Prairie Slough are minimal. Based on this criterion, 

one 30-inch and one 42-inch RCP constitute appropriate outlet 

sizes. Peak flow rates through the 30-inch and 42-inch pipes with 

a peak water elevation of 21 feet NGVD were estimated to be about 

74 cfs and 141 cfs, respectively. By calculating the flow rates 

and storage volumes at 1 foot elevation increments, the time 

required for complete drawdown of the detention facility was 

estimated. Beginning at the peak elevation of 21 feet NGVD, it 

would take approximately 7 days to drain the detention facility 

completely, and approximately half of the storage volume would be 

recovered in about 3 days. 
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TABLE 3-5 

ELEVATION- AREA- VOLUME RELATIONSHIP 
FOR FUTRELL TRACT 

CUMULATIVE 
STORAGE 

ELEVATION SURFACE AREA VOLUME 
(FT NGVD) (ACRES) (ACRE-FT) 

11 1 0 
12 2 2 
13 5 5 
14 23 19 
15 74 68 
16 167 188 
17 271 407 
18 386 736 
19 502 1,180 
20 646 1,754 
21 746 2,450 
22 811 3,228 
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Channel Option 

Figure 3-9 is a location map showing the R-36 canal, Deer Prairie 

Slough, the proposed diversion site and the proposed path of the 

conveyance channel. At the diversion site, the channel alternative 

includes a weir structure across the R-36 canal which is exactly 

the same as the structure designed for the pumping option. In 

addition, the channel option includes a side weir along the R-36 

canal, with overflow from the weir dropping into the conveyance 

channel. This channel conveys flow westward, directly to Deer 

Prairie Slough. The channel is located on land that is owned 

entirely by the Myakka Company. This land is unimproved, except 

for a private landing strip near Deer Prairie Slough, adjacent to 

the point at which the channel connects with the slough. 

A schematic of the conceptual plan as incorporated into the EXTRAN 

model is shown in Figure 3-10. As shown in the figure, node 271 is 

added to the R-36 canal to represent the upstream side of the new 

water control structure. When the water elevation is high enough, 

water overtops the sideflow weir (i.e., flows from EXTRAN node 271 

to node 272) and is carried to Deer Prairie Slough via the 

diversion channel (EXTRAN conduit 2272). 

The dimensions of the conveyance channel and side weir structure 

are shown in Figure 3-11. The side weir dimensions were 

established so that the flow diversion over the weir would be 

roughly consistent with the diversion resulting from the pumping 

option. The weir crest was set at 11 feet NGVD, one foot above the 

weir controlling flow in the R-36 canal. The weir length (90 feet) 

was then established so that the diversion flow rate at elevation 

12.0 feet NGVD and 13.0 feet NGVD is roughly equivalent to the 

pumping rates at those elevations (230 cfs and 690 cfs, 
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respectively). Channel dimensions were established so that the 

full diversion flow could be conveyed within the channel. The top 

width was set equal to 90 feet (the same width as the side flow 

weir), and the minimum depth of the channel was assumed to be 6 

feet, which is the difference between the weir crest elevation (11 

feet NGVD) and the proposed invert elevation of the channel (5 feet 

NGVD). Based on the length, slope and dimensions of the channel, 

and assuming a grassed channel with a Manning's roughness 

coefficient of o. 035, calculations indicate that this channel 

should be able to fully convey the peak diversion flow with 1 foot 

of freeboard. 

3.3.3 RESULTS 

I Pumping Option 

Table 3-6 lists the results assuming diversion through the 

implementation of the pumping option, and flooding impacts are 

shown graphically in Figure 3-12. Data presented in Table 3-6 for 

each EXTRAN model node include the peak water elevation from the 1-

day, 25-year design storm simulation, the maximum depth of flooding 

at the node (based on the critical elevation data shown in Table 2-

4) and the reduction in peak water elevation (compared to the 

results for the existing hydraulic system) due to the improvements. 

Note that a positive value indicates that a reduction has been 

achieved, while a negative value indicates that the peak water 

elevation is actually higher as a result of the improvements. 

Figure 3-12 displays the extent of flooding for the 1-day, 25-year 

design storm. 

The results indicate that major changes in peak water surface 

elevations occur along the R-36 canal, downstream of the diversion. 
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NODE 
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210 
200 
190 
180 
170 
160 
150 
140 
130 
120 
670 
115 
110 
90 
70 

660 
640 
620 

60 
40 
30 
20 
10 
5 
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TABLE 3-6 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL . EXTRAN PEAK WATER DEPTH OF 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

26.32 0.3 990 25.57 
25.32 0.6 0.3 991 24.52 
25.28 0.6 0.3 992 24.04 
24.23 4.0 0.3 993 23.71 
23.99 5.8 0.3 994 22.57 
23.96 4.8 0.3 980 25.03 
23.82 5.9 0.3 981 25.01 
23.23 5.0 0.3 . 982 25.01 
21.19 1.4 0.6 983 25.00 
16.44 -0.3 984 24.88 
14.92 -0.3 985 22.64 
13.23 -0.2 
11.85 -0.2 Snover Waterway 
10.64 -0.1 
9.81 -0.1 855 22.88 

14.14 -0.2 830 21.71 
11.17 -0.3 820 21.31 
10.61 -0.3 800 20.80 
8.76 0.1 790 20.48 
8.56 0.1 780 20.28 
8.33 1.3 0.1 770 20.10 
7.65 0.1 760. 20.04 
3.05 0.0 740 20.00 0.8 
3.00 0.0 730 19.61 

720 19.11 
710 18.91 0.6 
700 18.63 
680 18.45 0.3 

PEAKWSEL 
REDUCTION 

(FEET) 

1.7 
2.7 

-1.7 
-1.7 
-1.0 
2.2 
2.0 
0.2 

-0.1 
-0.1 
-0.0 

0.0 
-0.1 
-0.2 
-0.4 
-0.5 
-0.4 
-0.4 
-0.5 
-0.5 
-0.5 
-0.3 
-0.3 
-0.2 
-0.2 
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EXT RAN 
NODE 

NUMBER 

610 
600 
590 
580 
560 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 
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TABLE 3-o (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL EXT RAN PEAK WATER DEPTH OF 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) 

Cocoplum Waterway R-36 Canal 

20.36 0.0 350 25.83 
20.02 0.0 340 25.39 
19.43 0.0 330 25.29 1.0 
19.05 0.0 ·320 24.65 
18.14 0.7 0.0 315 24.53 
16.94 0.9 0.0 310 24.37 0.7 
16.74 0.6 0.0 300 24.14 2.8 
16.65 0.8 -0.0 290 23.99 2.4 
15.93 1.7 -0.0 280 21.52 0.6 
14.61 0.6 -0.0 275 17.63 
14.27 1.0 -0.0 270 12.78 
14.09 1.7 -0.0 260 10.95 0.3 
13.70 2.2 -0.0 250 9.88 
13.64 2.5 -0.0 240 9.11 
13.40 2.7 -0.0 230 8.80 
13.23 3.6 -0.0 220 8.61 
12.97 3.5 -0.0 
12.86 2.5 -0.0 Deer Prairie Slough 
12.85 1.3 -0.0 
12.69 3.0 -0.0 959 23.90 
10.74 0.6 0.1 958 19.99 

957 19.69 
954 20.35 
956 9.02 
955 5.72 
953 5.56 
952 3.10 

PEAKWSEL 
REDUCTION 

(FEET)_ 

0.2 
0.4 
0.3 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
2.4 
2.0 
2.8 
3.2 
0.5 
0.2 

0.1 
0.2 
0.1 

-4.0 
0.1 

-0.1 
-0.1 
o.o

1 
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TABLE 3-6 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

EXT RAN PEAK WATER EXTRAN PEAK WATER 
NODE SURFACE ELEV NODE SURFACE ELEV 

NUMBER FTNGVD NUMBER FTNGVD 

McCaughey Waterway Twin Lakes Waterway 

737 17.95 -0.9 827 21.64 
735 17.77 ·-0.9 825 20.54 
734 15.34 -0.3 
733 14.93 0.2 -0.1 Blue Waters Waterway 
732 13.17 -0.1 

856 21.71 
Lagoon Waterway 854 21.46 

767 19.91 -0.5 Bass Point Waterway 
765 17.81 -0.1 
764 17.69 0.1 -0.0 857 22.88 
763 16.17 0.4 -0.0 853 21.47 
762 15.49 1.5 -0.3 851 21.44 
761 13.69 0.7 -0.1 850 19.76 

848 19.49 
Creighton Waterway 840 16.99 

797 20.65 -0.4 New Castle Waterway 
795 18.89 -0.1 
794 18.66 0.6 -0.1 847 22.53 
793 17.58 0.6 0.0 852 18.41 
792 17.31 3.3 0.0 
791 13.84 0.8 -0.0 

------------------~-- -------- -----

NOTES: 
1. N/A = Not Applicable 

-0.1 
-0.0 

-0.1 
-0.0 

0.0 
0.4 -0.0 
3.3 -0.0 
1.7 -0.0 
2.1 -0.0 

-0.0 

0.4 0.0 
0.0 

2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 
and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions). 
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Based on the results shown in Table 3-6, the peak elevations 

between nodes 270 (downstream of the new water control structure) 

and 240 (South Biscayne Drive crossing) are reduced by 2.0 to 3.2 

feet. As a result of the diversion pumping, in conjunction with 

culvert improvements at the Bullard Street and South Biscayne Drive 

crossings, flooding of South Biscayne Drive is eliminated and 

flooding of Bullard Street is minimal (0.3 feet). 

In other areas of the city, as well as Deer Prairie Slough, the 

diversion and culvert improvements produce essentially the same 

results as the culvert improvements alone. Elevations along 

Myakkahatchee Creek, at and downstream of WCS-101, are slightly 

lower because of the reduced flows discharged to the creek from the 

R-36 canal. In Deer Prairie Slough, elevations remain essentially 

the same, except at the Futrell tract where the pumped stormwater 

is detained, because the Futrell tract storage release was 

designed to match existing peak flow rates. Elevations along the 

Snover and Cocoplum Waterways, the Big Slough north of Snover 

Waterway, and the R-36 canal north of I-75 are essentially the same 

as for culvert improvements alone. 

A comparison of Figure 3-12 with Figure 2-2 (existing hydraulic 

system) shows a substantial difference in the areal extent of 

flooding in the southwest corner of the city. With the diversion 

and the culvert improvements, flows along the R-3 6 canal are 

confined to the canal, and do not spread to the adjacent 

residential areas. As a result, the delineated flooding area is 

reduced from 11,000 acres to 10,300 acres, the number of houses 

located in the flood areas is reduced from 2,042 to 906, and the 

length of major roads flooded is reduced from 24.3 to 22.9 miles. 

In areas other than the southwest corner of the city, the areal 

extent of flooding is very similar to the corresponding extent for 

existing hydraulic conditions. 
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Channel Option 

Table 3-7 lists the results assuming diversion through the 

implementation of the channel option. Data presented in Table 3-7 

for each EXTRAN model node include the peak water elevation from 

the 1-day, 25-year design storm simulation, the maximum depth of 

flooding at the node (based on the critical elevation data shown in 

Table 2-4) and the reduction in peak water elevation (compared to 

the results for the existing hydraulic system) due to the 

improvements. Note that a positive value indicates that a 

reduction has been achieved, while a negative value indicates that 

the peak water elevation is actually higher as a result of the 

improvements. Because the extent of flooding is virtually the same 

as for the pumping option, a separate figure was not prepared for 

the channel diversion option. 

As in the pumping option, the results indicate that major changes 

in peak water surface elevations occur along the R-36 canal, 

downstream of the diversion. Based on the values shown in Table 3-

7, the peak elevations between nodes 270 (downstream of the new 

water control structure) and 240 (South Biscayne Drive crossing) 

are reduced by 2. 5 to 3. 4 feet. This option is somewhat more 

effective than the pumping option because the flows diverted were 

somewhat higher than for the pumping option. As a result of the 

channel diversion, in conjunction with culvert improvements at the 

Bullard Street and South Biscayne Drive crossings, flooding of 

South Biscayne Drive and Bullard Street is eliminated. 

In other areas of the city, the diversion and culvert improvements 

produce essentially the same results as the culvert improvements 

alone. Elevations along Myakkahatchee Creek, at and downstream of 
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EXTRAN 
NODE 
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210 
200 
190 
180 
170 
160 
150 
140 
130 
120 
670 
115 
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660 
640 
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10 
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TABLE 3-7 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH DIVERSION (CHANNEL OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL . EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

26.32 0.3 990 25.57 1.7 
25.32 0.6 0.3 991 24.52 2.71 
25.28 0.6 0.3 992 24.04 -1.7 
24.23 4.0 0.3 993 23.71 -1.7 
23.99 5.8 0.3 994 22.57 -1.0 
23.96 4.8 0.3 980 25.03 2.2 
23.82 5.9 0.3 981 25.01 2.0 
23.23 5.0 0.3 982 25.01 0.2 
21.19 1.4 0.6 983 25.00 -0.1 
16.44 -0.3 984 24.88 -0.1 
14.92 -0.3 985 22.64 -0.0 
13.23 -0.2 
11.85 -0.2 Snover Waterway 
10.63 -0.1 
9.79 -0.0 855 22.88 0.0 

14.14 -0.2 . 830 21.71 -0.1 
11.17 -0.3 820 21.31 -0.2 
10.61 -0.3 800 20.80 -0.4 
8.73 0.1 790 20.48 -0.5 
8.54 0.2 780 20.28 -0.4 
8.31 1.3 0.2 . 770 20.10 -0.4 
7.63 0.2 760 20.04 -0.5 
3.07 -0.0 740 20.00 0.8 -"0.5 
3.00 0.0 730 19.61 -0.5 

720 19.11 -0.3 
710 18.91 0.6 -0.3 
700 18.63 -0.2 
680 18.45 0.3 -0.2 
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EXT RAN 
NODE 

NUMBER 

610 
600 
590 
580 
560 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 
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TABLE 3-7 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH DIVERSION (CHANNEL OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL EXTRAN PEAK WATER DEPTH OF 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) 

Cocoplum Waterway R-36 Canal 

20.36 0.0 350 25.83 
20.02 0.0 340 25.39 
19.43 0.0 330 25.29 1.0 
19.05 0.0 320 24.65 
18.14 0.7 0.0 315 24.53 
16.94 0.9 0.0 310 24.37 0.7 
16.74 0.6 0.0 300 24.14 2.8 
16.65 0.8 -0.0 290 23.99 2.4 
15.93 1.7 -0.0 280 21.52 0.6 
14.61 0.6 -0.0 275 17.63 
14.27 1.0 -0.0 270 12.16 
14.09 1.7 -0.0 260 10.43 
13.70 2.2 -0.0 250 9.45 
13.64 2.5 -0.0 240 8.92 
13.40 2.7 -0.0 230 8.73 
13.23 3.6 -0.0 220 8.57 
12.96 3.5 -0.0 
12.86 2.5 -0.0 Deer Prairie Slough 
12.85 1.3 -0.0 
12.68 3.0 -0.0 959 23.90 
10.72 0.6 0.1 958 19.99 

957 19.69 
954 16.31 
956 9.14 
955 6.69 

( 953 6.60 
952 3.13 

PEAKWSEL 
REDUCTION 

(FEET) 

0.2 
0.4 
0.3 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.0 
3.1 
2.5 
3.2 
3.4 
0.6 
0.3 

0.1 
0.2 
0.1 
0.0 

-0.0 
-1.1 
-1.2 
-0.0 
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EXTRAN 
NODE 

NUMBER 

737 
735 
734 
733 
732 

767 
765 
764 
763 
762 
761 

797 
795 
794 
793 
792 
791 

NOTES: 
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TABLE 3-7 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH DIVERSION (CHANNEL OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER EXTRAN PEAK WATER 
SURFACE ELEV NODE SURFACE ELEV 

FTNGVD NUMBER FTNGVD 

McCaughey Waterway Twin Lakes Waterway 

17.95 -0.9 827 21.64 
17.77 -0.9 825 20.54 
15.34 -0.3 
14.93 0.2 -0.1 Blue Waters Waterway 
13.16 -0.1 

856 21.71 
Lagoon Waterway 854 21.46 

19.91 -0.5 Bass Point Waterway 
17.81 -0.1 
17.69 0.1 -0.0 857 22.88 
16.17 0.4 -0.0 853 21.47 
15.49 1.5 -0.3 851 21.44 
13.68 0.7 -0.1 850 19.76 

848 19.49 
Creighton Waterway 840 16.99 

20.65 -0.4 New Castle Waterway 
18.89 -0.1 
18.66 0.6 -0.1 847 22.53 
17.58 0.6 0.0 852 18.41 
17.31 3.3 0.0 
13.84 0.8 -0.0 

0.4 
3.3 
1.7 
2.1 

0.4 

------- ---------------------~ ---- -----~--

1. N/ A = Not Applicable 

-0.1 
-0.0 

-0.1 
-0.0 

0.0 
-0.0 
-0.0 
-0.0 
-0.0 
-0.0 

0.0 
0.0 

2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 
and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than. elevation under existing conditions). 
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WCS-101, are slightly lower because of the reduced flows discharged 

to the creek from the R-36 canal. In Deer Prairie Slough, however, 

the peak elevation at two of the EXTRAN nodes (953 and 952) are 

about one foot higher than for the existing hydraulic system. This 

will have an adverse impact on a private landing strip that is 

located on the Myakka Company property, unless additional action 

such as berming around the landing strip is implemented. 

3.4 UPSTREAM DETENTION ALTERNATIVE 

3.4.1 METHODOLOGY 

The 1 11 = 200' scale topographic maps were reviewed to identify 

areas that could be used for detention of stormwater flows 

generated in the undeveloped and agricultural areas north of the 

city. Areas were defined such that the maximum water elevation 

resulting from the detention would not have an adverse impact on 

existing buildings or upstream road crossings. In addition, the 

area of impact due to the detention was confined to Sarasota 

County. once the areas were identified, surfaces areas for various 

elevations were planimetered and used to establish the elevation

area-volume relationship for the detention site. 

The proposed detention facilities were modeled in the RUNOFF 

portion of the Big Slough watershed model. The CDM version of 

RUNOFF allows the user to model lakes and detention facilities. 

The user provides the model with data that establish the 

relationship between water depth, storage volume and outflow rate. 

As discussed above, the relationship between water depth (water 

elevation minus invert elevation of the detention facility) and 

storage volume was established based on the 1 11 = 200' scale 

topographic maps. The relationship between water depth and flow 

was established using U.s. Bureau of Public Roads nomographs, 
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assuming that the outlet structure would consist of box culverts 

under inlet control. This assumption implies that flow through the 

culvert is a function of the culvert cross section, the inlet 

geometry and the depth of the pool at the culvert inlet. Factors 

such as culvert length, slope, roughness and pool depth at the 

outlet are assumed to have no impact on outflow rates. The inverts 

of the outlet culverts were set equal to the invert of the 

detention site. Thus, the design assumes no permanent pool or 

extended detention volume is available at the sites. 

outlet structures sizes for th~ detention sites were established 

after several iterations of RUNOFF modeling. Initial estimates of 

required outlet structure size were developed by analyzing output 

from the RUNOFF model assuming no detention. By analyzing the 

existing storm hydrographs, the particular detention facility flow 

rates at which the required storage volumes were equal to the 

available storage volumes at the detention sites were estimated. 

By knowing the maximum depth of water at the culvert inlet, and by 

establishing a reasonable height (depth) of the box culverts based 

on the detention basin depth, the total width of the box culverts 

was determined from the inlet control nomograph. The relationship 

between water elevation and outflow was then established using the 

nomograph. The RUNOFF model was then run with the developed 

elevation-outflow relation, and results were assessed to ensure 

that the available storage volume was not exceeded. If the 

available volume was exceeded, the model was re-run after adjusting 

the elevation-outflow relationship to account for a larger outlet 

structure. 
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3.4.2 CONCEPTUAL DESIGN 

Figure 3-13 is a location map showing the identified detention 

storage areas. One area detains flows from the Big Slough, and the 

other detains flows to the R-580 canal. In Figure 3-13, the shaded 

areas corresponds to the surface area associated with the maximum 

elevations of the detention sites. The modeling assumed that both 

sites would be used to maximize the detention benefit. 

A schematic of the conceptual plan as incorporated into the 

watershed model is shown in Figure 3-14. As shown in the figure, 

RUNOFF detention facilities 1100 and 1989 were added to represent 

the two identified detention sites. The outflow from the detention 

facilities discharge to node 210 (Big Slough at the northern 

boundary of the city) and node 990 (R-580 Waterway at its 

intersection with Cosmic Waterway). No changes were made to the 

EXTRAN part of .the model. 

Table 3-8 presents the input data used for the two detention sites. 

The data include the surface area, storage volume and outflow 

associated with various water elevations. As shown in the table, 

the Big Slough detention site has a total storage volume of 4,951 

acre-feet, and the R-580 detention site has a total storage of 

2, 419 acre-feet. However, the design accounts for 1 foot of 

freeboard, so only the storage volume that is 1 or more feet below 

the top of the detention sites was considered to be available for 

detention purposes. Thus, the available detention storage values 

for the Big Slough and R-580 sites are 2,812 and 1,199 acre-feet, 

respectively. The outflows associated with the maximum allowable 

water elevations are 1,420 cfs for the Big Slough site and 606 cfs 

for the R-580 site. 
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TABLE 3-8 

MODEL INPUT DATA FOR DETENTION SITES 

CUMULATIVE 
STORAGE 

ELEVATION SURFACE AREA VOLUME OUTFLOW 
LOCATION (FT NGVD) (ACRES) (ACRE-FT) (CFS) 

Big Slough 24 0 0 0 
25 75 38 19 
26 150 150 76 
27 615 533 269 
28 1,079 1,380 697 
29 1,786 2,812 1,420 

I 30 2,492 4,951 2,501 

Cosmic Waterway 22 0 0 0 
23 13 7 3 
24 25 26 13 
25 235 156 79 
26 445 496 250 
27 962 1,199 606 
28 1,478 2,419 1,222 
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3.4.3 RESULTS 

Table 3-9 lists the results assuming detention north of the city. 

Data presented in Table 3-9 for each EXTRAN model node include the 

peak water elevation from the 1-day, 25-year design storm 

simulation, the maximum depth of flooding at the node (based on the 

critical elevation data shown in Table 2-4) and the reduction in 

peak water elevation (compared to the results for the existing 

hydraulic system) due to the improvements. Note that a positive 

value indicates that a reduction has been achieved, while a 

negative value indicates that the peak water elevation is actually 

higher as a result of the improvements. 

The results indicate that the detention alternative produces only 

minor reductions in peak water surface elevations. Elevations 

along the Big Slough between the northern boundary of the city and 

the Snover Waterway (between EXTRAN nodes 210 and 120) are reduced 

by 0.1 to 0.8 feet, and elevations along the R-580, Cosmic and 

Creighton Waterways are reduced by 0.1 to 1. 5 feet. In Deer 

'Prairie Slough, the Snover and Cocoplum Waterways, and the canals 

between Snover and Cocoplum Waterways, the differences between the 

detention alternative and the existing hydraulic system are 

typically 0 to 0.1 feet. These differences provided little 

difference in the areal extent of flooding, so that the areal 

extent of flooding is virtually the same as that shown in Figure 

2-2 for the existing hydraulic system. 
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EXTRAN 
NODE 

NUMBER 

210 
200 
190 
180 
170 
160 
150 
140 
130 
120 
670 
115 
110 
90 
70 

660 
640 
620 

60 
40 
30 
20 
10 
5 

-
TABLE 3-9 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH UPSTREAM DETENTION 

PEAK WATER DEPTH OF PEAKWSEL EXT RAN PEAK WATER DEPTH OF 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 

(FT NGVD) (FEET) (FEET) NUMBER (FTNGVD) lFEETl 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

26.08 0.5 990 25.80 
25.13 0.4 0.5 991 25.75 
25.08 0.4 0.5 992 21.90 
24.07 3.9 0.4 993 21.60 
23.85 5.7 0.4 994 21.22 
23.83 4.6 0.4 980 25.80 
23.71 5.8 0.4 981 26.00 
23.20 5.0 0.4 982 24.55 
20.99 1.2 0.8 983. 24.55 
16.04 0.1 984 24.43 
14.58 0.1 985 22.55 
12.96 0.1 
11.61 0.1 Snover Waterway 
10.46 0.0 
9.72 0.0 855 22.88 

13.93 0.0 830 21.60 
10.84 0.1 820 21.08 
10.29 0.1 800 20.35 
8.85 0.0 790 19.82 
8.68 0.1 0.0 780 19.77 
8.45 1.4 0.0 770 19.52 
7.76 0.0 760 19.39 
3.06 0.0 740 19.32 0.1 
3.00 0.0 730 18.96 

720 18.68 
710 18.52 0.2 
700 18.31 
680 18.17 0.1 

PEAKWSEL 
REDUCTION 

(FEET) 

1.5 
1.5 
0.5 
0.4 
0.3 
1.4 
1.0 
0.7 
0.4 
0.4 
0.1 

0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 

~-~ 
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TABLE 3-9 {CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
. WITH UPSTREAM DETENTION 

PEAK WATER DEPTH OF PEAKWSEL . EXTRAN PEAK WATER DEPTH OF 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 

NUMBER . {FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) 

Cocoplum Waterway R-36 Canal 

610 20.36 0.0 350 25.79 
600 20.02 0.0 340 25.72 
590 19.43 0.0 330 25.58 1.3 
580 19.05 0.0 320 24.76 
560 18.14 0.7 0.0 315 24.65 
550 16.94 0.9 0.0 310 24.49 0.8 
540 16.74 0.6 0.0 300 24.26 3.0 
520 16.64 0.8 0.0 290 24.12 2.5 
510 15.92 1.7 0.0 280 21.56 0.7 
500 14.60 0.6 0.0 275 17.67 
490 14.26 1.0 0.0 270 15.26 0.4 
480 14.08 1.7 0.0 260 12.93 2.3 
470 13.69 2.2 0.0 250 12.70 2.1 
460 13.62 2.5 0.0 240 12.32 0.6 
450 13.37 2.7 0.0 230 9.35 
440 . 13.19 3.6 0.0 220 8.83 
430 12.91 3.4 0.0 
410 12.81 2.4 0.0 Deer Prairie Slough 
405 12.81 1.3 0.0 
390 12.65 3.0 0.0 959 23.96 
370 10.79 0.7 0.0 958 20.12 

957 19.82 
954 16.32 
956 9.09 
955 5.56 
953 5.39 
952 3.11 

-- -

PEAKWSEL 
REDUCTION 

(FEET} 

0.2 
0.1 

-0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-0.0 
-0.0 
-0.0 
-0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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EXTRAN 
NODE 

NUMBER 

737 
735 
734 
733 
732 

767 
765 
764 
763 
762 
761 

797 
795 
794 
793 
792 
791 

NOTES:. 

-
TABLE 3-9 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH UPSTREAM DETENTION 

PEAK WATER DEPTH OF PEAKWSEL EXTRAN PEAK WATER DEPTH OF 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) 

McCaughey Waterway Twin Lakes Waterway 

16.74 0.3 827 21.53 
16.52 0.3 825 20.51 
14.95 0.1 
14.81 0.1 0.0 Blue Waters Waterway 
13.06 0.0 

856 21.60 
Lagoon Waterway 854 21.43 

19.31 0.1 Bass Point Waterway 
17.74 0.0 
17.65 0.0 0.0 857 22.88 
16.15 0.3 0.0 853 21.43 0.3 
15.17 1.2 0.0 851 21.41 3.3 
13.60 0.6 0.0 850 19.73 1.6 

848 19.46 2.1 
Creighton Waterway 840 16.98 

20.19 0.1 New Castle Waterway 
18.76 0.0 
18.56 0.5 0.0 847 22.53 0.4 
17.59 0.6 0.0 852 18.41 
17.31 3.3 0.0 
13.82 0.8 0.0 

1. N/ A = Not Applicable 

PEAKWSEL 
REDUCTION 

(FEET) 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 
and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions). 
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3.4.4 MABRY CARLTON JR. MEMORIAL RESERVE 

A similar concept to that described in Section 3. 4. 2 could be 

developed on the Mabry Carlton Jr. Memorial Reserve. This property 

is owned by Sarasota County and is located north of the city as 

shown on Figure 3-15. This property was purchased, in part, for 

the development of a water supply system for county residents. 

A cooperative program between the City and County was considered 

which would provide flood protection to North Port and a 

supplemental water supply for Sarasota County. A meeting was held 

between the two governments to discuss this concept in more detail. 

Although the concept has potential benefits in terms of flood 

protection and water supply, the land use constraints on this 

reserve would prohibit such an alternative. As presented in 

Sarasota County Resolution 82-200 (Appendix C) , allowable land uses 

are limited and must be "ecologically benign." The proposed system 

would require a water supply reservoir which would impact "wetlands 

and associated flora and fauna" which are provided added protection 

under Resolution 82-200. 

Sarasota County has considered a surface water supply on the 

Reserve with flows from either the Myakka River or the Deer Prairie 

Slough. They have met opposition to both of these options, yet may 

continue to pursue this alternative after the site's groundwater 

resources have been maximized. Based on existing land use and the 

County's water supply program, this alternative for flood 

control/water supply is not considered feasible at this time. 

Also, as demonstrated in the upstream detention alternative 

{Section 3.4.2), flood protection provided by this methodology is 

minimal. 
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3.5 COMBINED RELIEF CHANNEL/DIVERSION ALTERNATIVE 

3.5.1 METHODOLOGY 

The combined alternative uses the same methodologies that were used 

in the analyses of the separate alternatives. The relief channel, 

which conveys flow only in extreme storm events, was simulated in 

the EXTRAN model by defining a channel running parallel to the 

existing Big Slough channel. In the EXTRAN model, flow is conveyed 

from the natural channel to the relief channel via low spots in the 

top of the relief channel banks. These low areas are modeled as 

weirs in EXTRAN. Of the two options identified for diversion, the 

pumping option was arbitrarily assumed for the combined 

alternative. As discussed earlier, the pumping and channel options 

provide very similar flood control benefits. For the pumping 

option, it was assumed that a new water control structure would be 

constructed across the R-36 canal, downstream of its confluence 

with the tributary canal routing flows from RUNOFF subbasins 400 

and 410. This structure was simulated as a weir in the EXTRAN 

model. In the model, water stored behind the new structure is 

pumped to the Futrell tract using the pump routine in EXTRAN. The 

detention and release of stormwater entering the Futrell tract is 

simulated in EXTRAN by making the Futrell tract a storage node. 

The 1" = 200' scale topographic maps were used to establish the 

elevation-area-storage volume relationship for the portion of the 

Futrell tract to be used for stormwater detention. The detention 

on the Futrell tract considered the construction of a berm or dam 

designed to make maximum use of the available storage at the site. 

3.5.2 CONCEPTUAL DESIGN 

Similarly, the conceptual design for the combined alternative is 

simply a combination of the designs developed separately for each 
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of the individual alternatives. The locations and sizes of the 

proposed structures were presented in the text and figures shown 

earlier in Sections 3.2.2 and 3.3.2 of this report. 

3.5.3 RESULTS 

Table 3-10 lists the results assuming the implementation of the 

proposed relief channel and the proposed diversion to Deer Prairie 

Slough via pumping, and flooding impacts are shown graphically in 

Figure 3-15. Data presented in Table 3-10 for each EXTRAN model 

node include the peak water elevation from the 1-day, 25-year 

design storm simulation, the maximum depth of flooding at the node 

(based on the critical elevation data shown in Table 2-4) and the 

reduction in peak water elevation (compared to the results for the 

existing hydraulic system) due to the improvements. Note that a 

positive value indicates that a reduction has been achieved, while 

a negative value indicates that the peak water elevation is 

actually higher as a result of the improvements. Figure 3-15 

displays the extent of flooding for the 1-day, 25-year design 

storm. 

The results indicate that major changes in peak water surface 

elevations occur along the length of the parallel relief channel. 

Based on the values shown in Table 3-10, the peak elevations 

between nodes 210 and 120 (Big Slough) are reduced by 1.0 to 3.7 

feet when the relief channel is implemented. Through these 

reductions, flooding in the Estates area (where residential growth 

is expected in the future) is reduced dramatically. In addition, 

the flooding of Sumter Boulevard (the major evacuation route from 

Table 3-10 the city to I-75) is reduced in both flooding depth and 

length of road flooded. Near the interchange with I-75, the depth 

of flooding on Sumter Boulevard is about 1.3 feet, compared to 
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NODE 

NUMBER 

210 
200 
190 
180 
170 
160 
150 
140 
130 
120 
670 
115 
110 

90 
70 

660 
640 
620 

60 
40 
30 
20 
10 
5 
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TABLE 3-10 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXT RAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET)· 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

25.39 1.2 990 25.52 1.7 
24.62 1.0 991 24.42 2.8 
24.48 1.1 992 23.97 -1.6 
22.71 2.5 1.8 993 23.64 -1.6 
22.42 4.2 1.9 994 22.54 -1.0 
22.32 3.1 1.9 980 24.96 2.3 
2.1.87 4.0 2.2 981 24.95 2.1 
20.75 2.6 2.8 982 24.95 0.3 
18.04 3.7 983 24.95 -0.0 
17.11 -1.0 984 24.83 -0.0 
15.51 -0.9 985 22.64 -0.0 
13.72 -0.7 
12.31 -0.7 Snover Waterway 
11.02 -0.5 
10.07 -0.3 855 22.88 0.0 
14.51 -0.5 830 21.72 -0.1 
11.73 -0.8 820 21.31 -0.2 
11.14 -0.8 800 20.81 -0.4 
9.08 0.1 -0.2 790 20.49 -0.5 
8.80 0.2 -0.1 780 20.28 -0.4 
8.56 1.6 -0.1 770 20.10 -0.4 
7.87 -0.1 760 20.05 -0.5 
3.05 0.0 740 20.01 0.8 -0.5 
3.00 0.0 730 19.64 -0.5 

720 19.16 -0.4 
710 18.98 0.7 -0.4 
700 18.72 -0.3 
680 18.55 0.4 -0.3 
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m 
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EXT RAN 
NODE 

NUMBER 

610 
600 
590 
580 
560 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 

.. 
TABLE 3-10 {CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL "EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

CFT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) CFEET} 

Cocoplum Waterway R-36Canal 

20.38 0.0 350 25.16 0.9 
20.03 0.0 340 25.09 0.7 
19.43 0.0 330 25.12 0.8 0.4! 
19.05 0.0 320 24.40 0.4 
18.14 0.7 0.0 315 24.29 0.4' 
16.94 0.9 0.0 310 24.17 0.5 0.3 
16.74 0.6 0.0 300 23.25 1.9 1.0 
16.65 0.8 -0.0 290 23.03 1.4 1.1 
15.93 1.7 -0.0 280 21.12 0.2 0.4 
14.61 0.6 -0.0 275 17.36 0.3 
14.27 1.0 -0.0 270 12.78 2.4 
14.09 1.7 -0.0 260 10.97 0.4 1.9 
13.71 2.2. -0.0 250 9.93 2.7 
13.65 2.6 -0.0 240 9.24 3.0 

. 13.40 2.7 -0.0 230 8.98 0.4 
13.24 3.6 -0.0 220 8.84 0.0 
12.98 3.5 -0.1 
12.88 2.5 -0.1 Deer Prairie Slough 
12.88 1.4 -0.1 
12.72 3.0 . -0.1 959 23.83 0.2 
10.92 0.8 -0.1 958 19.85 0.3 

957 19.56 0.3 
954 19.86 -3.5 
956 8.85 0.3 
955 5.57 0.0 
953 5.42 0.0 
952 3.10 0.0 
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-TABLE 3-10 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 25-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION {PUMPING OPTION) AND CULVERT IMPROVEMENTS 

PEAK WATER DEPTH OF PEAKWSEL .EXTRAN PEAK WATER DEPTH OF PEAKWSEL 
NODE SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 

NUMBER CFT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) CFEETl 

McCaughey Waterway Twin lakes Waterway 

737 17.96 -0.9 827 21.64 -0.1 
735 17.7.8 -0.9 825 20.54 -0.0 
734 15.35 -0.3 
733 14.94 0.2 -0.1 Blue Waters Waterway 
732 13.18 -0.1 

856 21.72 -0.1 
lagoon Waterway 854 21.46 -0.0 

767 19.92 -0.5 Bass Point Waterway 
765 17.81 -0.1 
764 17.69 0.1 -0.0 857 22.88 0.0 
763 16.17 0.4 -0.0 853 21.47 0.4 -0.0 
762 15.49 1.5 -0.3 851 21.44 3.3 -0.0 
761 13.69 0.7 -0.1 850 19.76 1.7 -0.0 

848 19.49 2.1 -0.0 
I 

Creighton Waterway 840 16.99 -0.0 

797 20.66 -0.4 New Castle Waterway 
795 18.90 -0.1 
794 18.67 0.6 -0.1 . 847 22.53 0.4 0.0 
793 17.58 0.6 0.0 852 18.41 0.0 
792 17.31 3.3 0.0 
791 13.84 0.8 -0.0 

·------------

NOTES: 
1. N/ A = Not Applicable 
2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 

and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions). · 
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about 3.5 feet for the existing hydraulic system. In spite of 

these reductions, some flooding will still occur in low-lying areas 

at nodes 180 through 140 (from about 0.3 miles north of I-75 to 0.7 

miles south of I-75). 

Changes in peak water elevation are also observed along the R-36 

canal. The reductions north of I-75 (EXTRAN nodes 350 to 290) can 

be attributed to the parallel relief channel. Because of the 

increased capacity in Big Slough, less stormwater is being routed 

westward through the R-36 canal. As a result, peak elevations are 

reduced by 0. 3 to 1.1 feet. As in the Big Slough, these reductions 

do not completely eliminate the flooding. Downstream of the 

diversion (EXTRAN node 270), a substantial reduction in peak water 

surface elevations occurs. As shown in Table 3-10, the peak 

elevations between nodes 270 (downstream of new water control 

structure) and 240 (South Biscayne Drive crossing) are reduced by 

1.9 to 3.0 feet. As a result of the diversion pumping, in 

conjunction with culvert improvements at the Bullard street and 

South Biscayne Drive crossings, flooding of south Biscayne Drive is 

eliminated and flooding of Bullard Street is minimal (0.4 feet). 

The increased conveyance capacity of the Big Slough north of its 

confluence with Snover waterway results in higher peak flow values 

in Myakkahatchee creek south of Snover Waterway, which in turn 

results in peak water surface elevations that exceed the 

corresponding elevations for the existing hydraulic system. From 

node 120 (confluence with Snover Waterway) to node 10 (confluence 

with Myakka River), the increase in peak water elevation ranges 

from o. 0 to 1. 0 feet. In areas where flooding is already occurring 

under existing hydraulic conditions (nodes 40 and 30, in the 

vicinity of u.s. 41), the increases are approximately 0.1 feet. In 

addition, there is minor flooding at several nodes where flooding 

is not predicted with the existing hydraulic system. In most 
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cases, however, the increase in peak water elevation due to the 

implementation of the relief channel will not result in any 

flooding impacts along Myakkahatchee Creek, because the natural 

channel and the existing parallel relief channel can adequately 

convey the flows associated with the 25-year design storm. 

In other areas of the city, as well as Deer Prairie Slough, the 

diversion and culvert improvements produce essentially the same 

results as the culvert improvements alone. In Deer Prairie Slough, 

elevations remain essentially the same because the Futrell tract 

storage release was designed to match existing peak flow rates. In 

addition, the elevations are typically within 0.1 feet of the 

corresponding elevations, assuming culvert improvements alone, 

along the Snover and Cocoplum Waterways. 

A comparison of Figure 3-15 with Figure 2-2 (existing hydraulic 

system) shows a substantial difference in the areal extent of 

flooding along the Big Slough and in the southwest corner of the 

city. With the relief channel, diversion and culvert improvements, 

flows along the R-36 canal are confined to the canal, and do not 

spread to the adjacent residential areas. Along the Big Slough, 

some low-lying areas are still flooded, but the extent of flooding 

is drastically reduced. As a result, the total flooded area is 

reduced from 11,000 acres to 6,800 acres, the number of houses 

located in the flooded areas is reduced from 2,042 to 890, and the 

length of major roads flooded is reduced from 24.3 to 14.2 miles. 

3.6 FLOODING PROBLEMS ALONG COCOPLUM WATERWAY 

As shown in Figure 2-2, a substantial amount of potential flooding 

was delineated along the Cocoplum Waterway for the 25-year, 1-day 

design storm. The delineated flood area is approximately 4,700 

acres. However, much of the delineated area is unpopulated. Thus, 
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although the flooded area along Cocoplum Waterway represents 43 

percent of all flooded area, the number of houses associated with 

the Cocoplum Waterway flooding {663) is only 32 percent of the 

2,042 houses within all of the delineated flood areas. 

A preliminary analysis of the Cocoplum Waterway area indicated that 

extensive structural improvements would be required to eliminate 

flooding. Several EXTRAN runs, which assumed the removal of the 

water control structures along Cocoplum Waterway and the 

enlargement of the waterway's cross-sectional area (subject to 

limitation by adjacent development), showed little reduction in 

peak water surface elevations. In addition, design storms with 

different rainfall totals were simulated to determine the maximum 

capacity of the waterway (i.e., how much flow could be conveyed by 

Cocoplum Waterway without flooding of adjacent land). The results 

indicated that the Cocoplum Waterway could convey a peak flow that 

is about one-third of the peak flow generated by the 25-year, 1-day 

design storm. From this result, one could estimate that two 

parallel relief channels, similar in size to the Cocoplum Waterway, 

would be required to convey flows from the 25-year design storm 

without flooding. The cost of excavation, land purchase, road 

replacement (including bridge installation) and potential 

relocation of utilities would probably be an order of magnitude 

higher than the costs of the alternatives analyzed for the Big 

SloughfMyakkahatchee Creek and the R-36 canal. 

As a result of the preliminary analyses, it was concluded that 

nonstructural measures are more appropriate for the cocoplum 

Waterway. These will be discussed in more detail in Chapter 6. 0 of 

this report. 

3-65 



tion
Four 



NPIB-8 
4122193 

4.0 COSTS OF ALTERNATIVE PLANS 

After the stormwater plan alternatives were analyzed with the 

watershed model, fairly detailed costs estimates were developed for 

each alternative. The estimates included both capital costs and 

operation and maintenance (O&M) costs. For each alternative, the 

capital costs and O&M costs were combined by annualizing the 

capital costs and then adding the annual O&M costs. The capital 

costs were annualized assuming project financing at a 7.5 percent 

interest rate and a 20-year period. 

Capital costs include the base construction costs associated with 

the alternative, plus allowances for engineering/surveying costs, 

financing costs, contingency costs and land purchase costs. 

I Capital costs for specific aspects of an alternative were developed 

on either a lump sum or a unit cost basis, as appropriate. For 

example, costs of excavating a channel were calculating by 

estimating the volume of material to be excavated, and applying a 

unit cost (e.g., $feu yd) to the estimated volume. Unit costs were 

established based on local project experience. Engineering/ 

surveying costs were assumed to be 15 percent of the base 

construction cost, financing costs were assumed to be 13 percent of 

the base construction cost, and contingency costs were assumed to 

be 30 percent of the base construction cost. Thus, the estimated 

costs may be somewhat conservative. 

O&M costs were also estimated based on local experience. For 

example, data provided by the NPWCD were used to estimate the costs 

of canal, culvert and water control structure maintenance. 

For maintenance of detention structures, the annual cost was 

assumed to be about 2 percent of the base construction cost. 
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4.1 CULVERT IMPROVEMENTS 

A summary of estimated costs for the culvert improvements at 

Tropicaire Boulevard, Bullard Street and South Biscayne Boulevard 

is presented in Table 4-1. Capital costs presented in the table 

include the removal of the existing culverts, 

installation cost of the new culverts, the 

roadways, the sodding of the road embankment, 

the purchase and 

repaving of the 

the placement of 

riprap downstream of the improved culverts, the excavation of the 

Creighton Waterway, and the grading and sodding of the channel. 

O&M costs are set to zero, because the cost of maintaining the new 

structures is not expected to be any greater than the maintenance 

of the existing culverts and channels. 

I The costs associated with the culvert improvements are $1.4 million 

for capital costs, resulting in an annual cost of $136,300. The 

excavation, grading and sodding of the Creighton Waterway channel, 

and the purchase cost of the new culverts, are the major items that 

influence the costs for this alternative. 

4.2 RELIEF CHANNEL ALTERNATIVE 

A summary of estimated costs for the relief channel is presented in 

Table 4-2. Capital costs presented in the table for the relief 

channel include purchase of land along the channel, clearing and 

grubbing of the land, excavation and disposal of excavated 

material, and sodding of the channel. The land purchase includes 

several different unit costs, reflecting higher costs north of 

Tropicaire Boulevard in the Estates area. In that area, it was 

assumed that all of the large (3-5 acre) lots along the Big Slough 

would be bought entirely, rather than attempting to purchase only 

the amount of land required to contain the channel itself. However, 
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clearing and grubbing is assumed to occur only along the path of 

the channel. O&M costs for the relief channel reflect routine 

activities such as erosion inspection and removal of sediment and 

other debris. Note that the estimates do not include the cost of 

culvert improvements, which were presented in Section 4.1. 

The costs associated with the relief channel are $3.1 million for 

capital costs, $60,600 per year for maintenance, and an annualized 

cost of $359,800. The land purchase and channel excavation are the 

major items that influence the capital costs for the relief 

channel. 

4.3 DIVERSION ALTERNATIVE 

I In Section 3.3, two distinct diversion options were identified: a 

pumping option and a channel option. Costs were developed for each 

option, and are presented below. 

Pumping Option 

A summary of estimated costs for the pumping diversion option is 

presented in Table 4-3. Capital costs presented in the table 

include the construction of a weir structure across the R-36 canal, 

purchase of the Futrell tract, construction of an access road from 

the city to the Futrell tract (over the R-36 canal), purchase and 

placement of berm material at the Futrell tract, purchase and 

placement of outlet structures at the Futrell tract, purchase and 

placement of riprap downstream of the outlet structures, clearing 

and grubbing of land along the path of the berm, purchase and 

installation of required pumps, and purchase and installation of 

piping from the pumps to the Futrell tract. The pumping cost 

estimate includes consideration of pump housejwet well construction 
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costs, piping costs, discharge structure costs, pump purchase 

costs, and the costs of supplying power to the pumps. It should be 

noted that excavation designed to increase the storage capacity of 

the Futrell tract was considered. Some of the excavated material 

was assumed to be available for construction of the berm. 

Therefore, cost savings for borrow material is assumed. O&M costs 

for the pumping option reflect routine activities such as erosion 

inspection, removal of sediment and other debris, and periodic pump 

testing and maintenance. Note that the estimates do not include 

the cost of culvert improvements, which were presented in Section 

4 .1. 

The costs associated with the pumping option are $3.4 million for 

capital costs, $23,900 per year for maintenance, and an annualized 

cost of $361,700. The pump structure and piping, the berm 

construction, and the land acquisition are the major items that 

influence the capital costs for the pumping option. 

Channel Option 

A summary of estimated costs for the channel diversion option is 

presented in Table 4-4. Capital costs presented in the table 

include the construction of a weir structure across the R-36 canal, 

construction of an overflow weir along the side of the R-36 canal, 

purchase of the land along the path of the channel, construction of 

an access road from the city to the channel (over the R-36 canal), 

purchase and placement of berm material around the private runway 

at the downstream end of the channel, purchase and placement of 

riprap at the upstream end of the diversion channel (where the 

overflow weir discharges to the channel), and clearing and grubbing 

of land along the path of the channel. O&M costs for the channel 

option reflect routine activities such as erosion inspection, 

4-7 





I 

NPIB-8 
4122193 

and removal of sediment and other debris. Note that the estimates 

do not include the cost of culvert improvements, which were 

presented in Section 4.1. 

The costs associated with the channel option are $2.0 million for 

capital costs, $33,800 per year for maintenance, and an annualized 

cost of $232,400. Excavation, grading and sodding of the diversion 

channel is the major item that influences the capital costs for the 

pumping option. 

4.4 DETENTION ALTERNATIVE 

A summary of estimated costs for the detention alternative is 

presented in Table 4-5. Capital costs presented in the table 

include purchase of all land upstream of the berms that is lower in 

elevation than the maximum elevation of the berms, purchase and 

placement of berm materials, purchase and placement of outlet 

structures for the detention sites, clearing and grubbing of land 

along the path of the berm, purchase and placement of riprap 

downstream of the outlet structures, and erosion and sediment 

control. O&M costs for the detention alternative reflect routine 

activities such as erosion inspection and removal of sediment and 

other debris. 

The costs associated with the detention alternative are $6.5 

million for capital costs, $18,000 per year for maintenance, and an 

annualized cost of $663,700. Land acquisition costs are the major 

item that influence the capital costs for the detention 

alternative. 

.. 
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4.5 COMBINED RELIEF CHANNEL/DIVERSION ALTERNATIVE 

Costs for the combined alternative were assumed to be equal to the 

sum of the costs for each individual alternative. Conceivably, 

some cost savings could be realized if the two alternatives were 

implemented together. For example, materials excavated in 

establishing the relief channel could be used as material for the 

berm on the Futrell tract. However, since it cannot be assumed 

that these projects would be done concurrently, it is more 

reasonable and conservative to assume no savings when the 

alternatives are combined. 

The costs associated with the combined alternative, presented in 

Tables 4-2 and 4-3, are $7.7 million for capital costs, $89,300 

per year for maintenance, and an annualized cost of $840,500, 

assuming the pumping option for diversion. If the channel option 

for diversion is considered, the costs are $5.1 million for capital 

costs, $94,400 per year for maintenance, and an annualized cost of 

$592,200. Note that the estimates do not include the cost of 

culvert improvements, which were presented in Section 4.1. 
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5.0 WATER QUALITY AND WATER SUPPLY CONSIDERATIONS 

The major focus of the Phase III analysis is on the elimination or 

reduction of flooding impacts in the City of North Port. However, 

the City of North Port is also interested in any water quality 

improvements and potable water supplies that could be obtained by 

or incorporated into the flood control improvements. Potential 

benefits of the alternatives with respect to water quality and 

water supply have been assessed, and are addressed below. 

5.1 WATER QUALITY 

Background 

I In the Phase III, Task 1 interim report (COM, 1992), existing (year 

1990) and future (year 2010) pollution loadings in the study area 

were estimated based on the COM Watershed Management Model. The 

model is a microcomputer-based planning tool used to estimate 

average annual loadings contributed by surface runoff, baseflow, 

point sources and septic tanks. The loading estimates are made 

based on input data including land use distribution, average annual 

streamflow and precipitation records, event mean concentration 

(EMC) data for the various land uses, point source quantity and 

quality, and septic tank densities and failure rates. 

Average annual loading estimates were developed for total 

phosphorus (total P), total nitrogen (total N), lead and zinc. 

Total P and total N were included because they may be responsible 

for adverse eutrophication impacts. Lead and zinc are heavy metals 

which typically exhibit higher nonpoint pollution loadings than 

other metals found in urban runoff, and are thus better documented 

than other metals. These heavy metals may be viewed as surrogates 

for a wide range of toxicants identified in previous field 
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monitoring studies of urban runoff pollution (USEPA, 1983). 

Loadings were estimated for existing (1990) and future (2010) land 

use conditions. Future loadings were estimated assuming no BMPs 

for future development, and assuming that new development would 

utilize septic tanks rather than a centralized sewer system. 

The results of the analysis indicated that pollution loadings in 

the watershed will increase considerably as future development 

occurs. Based on the analysis, the following increases are 

projected: 

• Total P 20% increase 

• Total N 42% increase 

• Lead 241% increase 

• Zinc 107% increase 

As the loadings increase in the watershed, the water in the city's 

canals will be of lower quality. Under future conditions, total N 

concentrations are expected to be between the 50th and 70th 

percentile for Florida streams (based on the state's Water Quality 

Index criteria), and total P concentrations are expected to be near 

the 70th percentile. The increase in loadings (particularly total 

N) could have an adverse impact on the trophic condition of the 

surface waters in the watershed. The lead and zinc loadings should 

still result in flow-weighted instream concentrations that are 

below 0.03 mg/1, the state water quality criterion for these 

metals. However, violations of the criterion are likely to be more 

frequent in the future. 

Potential Impacts of Alternatives 

Unfortun~tely, the flood control alternatives analyzed in Chapter 

3.0 are likely to provide only minimal water quality benefits. 
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Some alternatives will provide brief detention of limited amount of 
stormwater. However, considering the amount of permanent storage 

already provided in the city's canals, it is likely that the 

incremental benefit of the flood control alternatives will be 

minimal. 

Culvert improvements, which encourage the more rapid conveyance of 
stormwater runoff, will provide no benefit. In fact, the 
improvements could actually increase the rate of pollution delivery 
during storm events, especially suspended pollutants. Erosion 

downstream of the culvert improvements will be limited by riprap 

included in the culvert improvement design. 

The relief channel should also have little impact on water quality, 
because it will carry substantial flow only during large but 
infrequent storm events. However, some detention of stormwater 
will occur in the relief channel segments north of Tropicaire 
Boulevard and north of I-75. These segments will be connected to 

the natural Big Slough channel at the road crossings. Unless a 

structure is provided in the relief channel at the connection with 
the natural channel, the flow in the natural channel will back up 
into the relief channel. Thus, some storage and brief detention of 
stormwater may occur in parts of the relief channel on a more 
frequent basis. 

Similarly, the detention sites upstream of the city will provide 

some detention and thus may reduce pollution loadings entering the 

city. When such a detention site has enough storage capacity, it 

can be designed as a multi-purpose facility, including both 
stormwater management storage and water quality storage volume. At 
these sites, however, peak flow attenuation could not be achieved 

without utilizing the maximum available volume. If desired, a wet 
detention basin with a permanent pool could be established at the 
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detention sites by excavation. To achieve a two-week detention 
time, which is commonly used to size such facilities, a substantial 
amount of excavation would be required, particularly for the Big 
Slough site. 

The diversion option will increase the volume of permanent storage 
in the city, by detaining water behind a new control structure 
across the R-36 canal. However, this volume is not sufficient to 
achieve a mean detention time of 2 weeks for the streamflow 
generated by the upstream areas in the city (RUNOFF subbasins 400 
and 410). Additional pollution removal may occur in the diversion 

channel or on the Futrell tract. Again, however, flow to these 

areas would be limited to major storm events. 

I Like the upstream detention site, the Futrell tract design could be 
modified to include a permanent pool. The permanent pool could be 
implemented by excavation, by utilizing storage that is not used 
for stormwater management, or by a combination of both. Of course, 
the water quality benefit of a permanent pool in the Futrell tract 
would depend upon how much flow is diverted to the site. More 

benefit would be achieved if diversion pumping occurred during more 

frequent storms. 

In summary, the analyzed flood control alternatives are not 
expected to provide substantial water quality benefits. Several 
alternatives could be modified for water quality benefits, by 
establishing a permanent pool as part of the design. However, it 
is likely that other alternatives will be more appropriate. As 

mentioned in the Phase III, Task I report (COM, 1992), these 

alternatives would include structural best management practices 
(BMPs) for residential and agricultural areas as currently required 
by the SWFWMD, nonstructural alternatives such as restrictions on 
residential densities and modifications of agricultural practices, 
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and alternative methods of wastewater treatment. Septic tanks, 
which will result in a substantial increase in total N loadings 
from future development, must be installed and maintained properly, 
and should be replaced with centralized wastewater conveyance and 
treatment systems as soon as possible. 

5.2 WATER SUPPLY 

Background 

Potable water is currently provided to the City of North Port by 
General Development Utilities, Inc. (GDU). A water treatment plant 
is located along the Myakkahatchee Creek just north of the U.S. 
Highway 41 crossing. Most of the water supplied to the city is 

taken from Myakkahatchee Creek and treated at the plant. During 

periods when creek flow is insufficient or the water quality in the 
creek is not acceptable, water is transmitted from the Peace River 
Water Treatment Plant (WTP) to the city. 

According to a water supply master plan (Boyle, 1990) prepared for 
the Peace River/Manasota Regional Water Supply Authority, the City 

of North Port's water demand may exceed its capacity within a 20-

year planning horizon. The average day permitted capacity of 

withdrawal from the creek is 2.08 mgd; assuming minor losses in the 
system, a resulting net available supply capacity of 2.05 mgd is 
estimated. By the year 2010, however, the average daily demand is 
expected to be 2.57 mgd, resulting in a shortfall of 0.52 mgd. 

On a long term basis, the City of North Port will require a 
significant increase in supply to meet the needs of the continued 

growth anticipated within the city limits. Projecting the growth 

rate experienced over the past 10 years through the next 50 years, 
an additional 1.3 mgd of supply will be required, assuming the 
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existing 2.08 mgd supply can be maintained. This assumption is 

probably optimistic as development within the Big Slough Watershed 
will reduce the backflow into the Myakkahatchee Creek and may 
thereby limit supply during dry seasons. For maximum withdrawal 

periods, a monthly average flow would equate to 5.08 mgd, with a 

deficit of 3.0 mgd. Peak daily demands of 150 percent of maximum 
monthly flow demands could be expected to be required to be 

supplied for a rate of 7.6 mgd. 

The master plan calls for the expansion of the Peace River WTP, so 

that the additional flows can be used by the City of North Port and 
others to avoid future shortfalls. On the other hand, a GDU study 

in 1987 showed that the dependable yield from Myakkahatchee Creek 

could be increased if off-line storage could be implemented. 

Consequently, there are several alternatives for meeting the future 

water demands in the city. 

Potential Impacts of Alternatives 

Of the three major stormwater alternatives analyzed, the diversion 

option with flows pumped to the Futrell tract appears to be the one 

most suited to water supply augmentation. The relief channel was 

designed to be dry under all but extreme storm conditions, in 

keeping with a linear park concept. Consequently, storage is not 

possible for that alternative. The same is true of the diversion 

option with flow routed to Deer Prairie Slough by channel 
conveyance. The upstream detention option would not be appropriate 

because the available storage is not sufficient to provide a 

substantial benefit for flood control, much less for dual purposes 

of flood control and water supply. Thus, the diversion to the 

Futrell tract is the most appropriate alternative to be considered 

for water supply purposes. 
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Results from the EXTRAN modeling of the 25-year design storm were 

used to establish a volume on the Futrell tract that is available 

for water supply. This volume was established by determining the 

amount of volume utilized in detaining the 25-year design storm, 
and establishing the available water supply volume as the 

difference between the stormwater volume and the total available 

volume in the detention facility. Table 3-5 indicates that the 
maximum available volume (assuming 1 foot of freeboard) is 2,450 

acre-feet. 

For the alternative including culvert improvements and diversion 

via pumping, an available water supply volume of 452 acre-feet was 
established. The EXTRAN results indicated that the peak elevation 
of the detention facility on the Futrell tract for the 25-year 

design storm was 20.35 feet NGVD. Through interpolation of values 

in Table 3-5, that elevation corresponds to a stormwater storage 

volume of 1, 998 acre-feet. Thus, the difference between 1,998 

acre-feet and the maximum available storage volume of 2,450 acre

feet is assumed to be the volume available for water supply. A 

volume of 452 acre-feet is equivalent to 147 million gallons. 

For the alternative including culvert improvements, diversion via 

pumping and a parallel relief channel, an available water supply 

volume of 776 acre-feet was established. The EXTRAN results 

indicated that the peak elevation of the detention facility on the 

Futrell tract for the 25-year design storm was 19.86 feet NGVD. 

With the addition of the parallel relief channel, more flow is 
conveyed to the Myakka River by the Big Slough/ Myakkahatchee Creek 

and less is conveyed through the R-36 canal. Consequently, less is 
also diverted to the Futrell tract. Thus, the peak water surface 

elevation in the Futrell tract detention facility is lower when the 

parallel channel is included in the plan. Through interpolation of 
values in Table 3-5, the elevation of 19.86 feet NGVD corresponds 
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to a stormwater storage volume of 1, 674 acre-feet. Thus, the 

difference between 1,674 acre-feet and the maximum available 

storage volume of 2, 450 acre-feet is assumed to be the volume 

available for water supply. A volume of 776 acre-feet is 

equivalent to 253 million gallons. 

It should be recalled that the storage volume at the Futrell tract 

assumed no excavation at the site. If excavation was done to 

increase the total storage capacity on the Futrell tract, the 

maximum increase (ignoring storage losses due to groundwater seep) 

in available water supply would be equivalent to the amount of 

material excavated, unless the designed diversion pumping rates or 

outlet structure sizes were modified in order to divert and detain 

more stormwater. 

Conceptual Water Supply System 

To utilize the potential supply of water stored in an off-line 

detention basin, a transmission system would be required. This 

system could be designed to convey water from the Futrell Tract to 

the existing reservoir on the Myakkahatchee Creek. Major 

components for such a system would include an inlet screening and 

pumping station, a transmission pipeline and an outlet structure. 

As water is simply conveyed from one reservoir to another within 

the same watershed under this scenario, no pretreatment 

requirements are anticipated. Mechanical screening should be 

provided to protect the pumping system from large objects which may 

have entered the detention basin. Full treatment is provided by 

GDU to ensure the existing surface water meets drinking water 

standards. To ensure that a clean water supply is transferred from 

the detention basin, an automated water quality monitoring and 

surveillance system could be installed at the intake structure. If 
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a possible spill were to take place, a control sequence would 

prohibit the pumping system functioning until the water quality was 

restored. 

For a system to accommodate the needs presented in Section 5.2.1, 

a conceptual layout as presented on Figure 5-l may be implemented. 

Raw water from the Futrell Tract would be transferred to the 

existing reservoir through a piping network. 

Costs associated with this system would be dependent upon the 

required flows, both in terms of annual and seasonal volume 

requirements, as well as daily demands on the system. For 

conceptual analysis, two alternatives were evaluated: 

• needs to accommodate the year 2010 projected deficit or 

ADF == 0.52 MGD 

• long term supply to provide an ADF == 3.0 MGD. 

The cost comparisons for these options are presented in Tables 5-l 

and 5-2. As shown on a unit cost basis, the first approximation of 

capital costs for these water supply projects are $3.77/gallon and 

$8.67/gallon for the 0.52 MGD and 3.0 MGD systems, respectively. 

These costs do not consider storage losses due to groundwater 

seepage, evaporation losses, or treatment costs. These are high 

values for supply, especially with the knowledge that treatment 

costs would be added to these values to determine total cost of 

supply to the customer. Since these costs presented for raw water 

supply alone are higher than treated water supplies in the region, 

this supply option does not appear feasible at this time. 
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TABLE 5-1 

WATER SUPPLY SYSTEM CAPITAL COST ESTIMATE (ADF = 0.52 MGD) 

SYSTEM COMPONENT QUANTITY 
a. Intake Structure and Outlet (1) 1 
b. Inflow Pump Station (2) 1 

(0.52 MGD ADF) 
c. Water Quality Monitoring/ 1 

Surveillance System 
d. Transmission Pipeline - 1 O" Pipe 23,000 ft. 

Engineering/Survey/Administration (15% of subtotal) 
Financing (13% of subtotal) 
Contingencies (30% of subtotal) 

(1) Structure with manual and mechanical bar screen 

UNIT COST COST 
LS $225,000 
LS $275,000 

LS $50,000 

$30/ft. $690,000 

SUBTOTAL $1,240,000 

$186,000 
$161,200 
$372,000 

TOTAL $1,959,200 

(2) Driplex pumping system with standby diesel power and pump 
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TABLE 5-2 

WATER SUPPLY SYSTEM CAPITAL COST ESTIMATE (ADF = 3.0 MGD) 

SYSTEM COMPONENT QUANTITY 
a. Intake Structure and Outlet (1) 1 
b. Inflow Pump Station (2) 1 

(0.52 MGD ADF) 
c. Water Quality Monitoring/ 1 

Surveillance System 
d. Transmission Pipeline - 16" Pipe 23,000 ft. 
e. Earthmoving 3,768,700 

cuyd 
f. Compaction 1,615,000 

sq yd 

Engineering/Survey/Administration (15% of subtotal) 
Financing (13% of subtotal) 
Contingencies (30% of subtotal) 

(1) Structure with manual and mechanical bar screen 

UNIT COST 
LS 
LS 

LS 

$48/ft. 
$3.50/cu yd 

$1.00/sq yd 

SUBTOTAL 

TOTAL 

(2) Driplex pumping system with standby diesel power and pump 
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COST 
$225,000 
$275,000 

$50,000 

$1,104,000 
$13,190,500 

$1,615,000 

$16,459,500 

$2,468,900 
$2,139,700 
$4,937,900 

$26,006,000 
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6.0 EVALUATION OF ALTERNATIVE PLANS 

Based on the results and discussion presented in the previous 

sections, a matrix was created to compare and rank the evaluated 

alternatives. This matrix is presented as Table 6-1. Based on the 

results shown in the matrix, one of the alternatives is selected 

for inclusion in the SWMMP. 

6.1 COMPARISON OF ALTERNATIVES 

The matrix includes five evaluation categories. These include 

flood protection benefit, annual cost, implementability, water 

quality and water supply. The benefit and cost categories were 

considered to be the most important, and were each assigned a 

maximum value of 30 points. Of the remaining three categories, 

implementability was considered most important, and was assigned a 

value of 20 points. water quality and water supply were each 

assigned values of 10 points. Thus, the maximum number of points 

for the five categories is 100. 

Points were assigned in a relative manner so that the best 

alternative received the maximum number of points associated with 

that category, and less desirable alternatives received 

progressively lower scores. For example, the combination of 

diversion (channel option) and culvert improvements had the lowest 

cost, and therefore receives the maximum score of 30 points. Of 

the remaining alternatives, the combination of relief channel and 

culvert improvements is the least expensive. Therefore, it 

receives a score of 24 points. The alternative combining culvert 

improvements, the parallel relief channel and the diversion via 

pumping is the most expensive option. As a result, it receives a 

score of o. In cases where several alternatives are assumed to be 
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ALTERNATIVE 
(1} Relief Channel + 

Culvert Improvements 

(2} Diversion (Pumping} + 
Culvert Improvements 

(3} Diversion (Channel} + 
Culvert Improvements 

(4} Upstream Detention 

{5} Relief Channel + 
Diversion (Pumping} + 
Culvert Improvements 

(6) Relief Channel + 
Diversion (Channel} + 
Culvert Improvements 

MAXIMUM NUMBER OF 
POINTS 

-
TABLE6-1 

EVALUATION MATRIX FOR ALTERNATIVE STORMWATER PLANS 

FLOOD 
PROTECTION ANNUAL IMPLEMENT- WATER WATER TOTAL 

BENEFIT COST ABILITY QUALITY SUPPLY POINTS 
18 24 4 2 3 51 

9 18 20 6 9 62 

9 30 14 4 3 60 

0 12 0 0 3 15 

27 0 14 10 9 60 

27 6 8 8 3 52 

--------L- ~-~·~ -L-

30 30 20 10 10 100 
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equivalent, then each is given the same number of points. For 
example, if the two lowest scoring alternatives are equivalent, 
then each will be given a score of 3 (the average of 0 and 6), on 
a 30 point alternative. 

As shown in Table 6-1, the two combined relief channel/diversion 

alternatives (including culvert improvements} provide the greatest 

flood benefits, and each achieved a score of 27. The alternative 
with relief channel and culvert improvements achieves the next 
highest score. This alternative substantially reduces flooding of 
vacant areas, major roads, and secondary roads, but does not 
substantially reduce flooding of existing development in the 
southwest corner of the city (along the R-36 canal}. The diversion 
alternatives reduce residential flooding and some major and 

secondary road flooding, but do not reduce flooding in vacant 

areas. Upstream detention provides no significant reduction of 
flooding in any of the subcategories. 

Values for the annual cost category were assigned based on cost, 
with the lowest cost being considered the best. As shown in Table 
6-1, the combination of diversion (channel option) and culvert 
improvements was assigned the maximum score, whereas the combined 

relief channel/culvert improvement/diversion (pumping option) 

alternative was the most expensive and therefore received the 
lowest score. Other relatively inexpensive options include the 
combination of culvert improvements and diversion (pumping option) , 
and the combination of culvert improvements and relief channel. 

The assigned values for implementability considered factors such as 

practicality, reliability, permit requirements, public opinion, and 

potential environmental impacts. Whereas the other categories are 

based on quantitative comparisons, the values for implementability 
are more qualitative. Each alternative was scored relative to the 
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others, based on the perceived implementability. The alternative 

with the highest perceived implementability was assigned the 
maximum score, and the alternative with the lowest score was 
assigned a value of o. 

The results shown in the matrix rate the combination of culvert 
improvements and diversion (pumping), without the Big Slough relief 

channel, as the best alternative. Consideration was given to 

concerns such as reliability, and the perception that the SWFWMD 

generally discourages the pumping of stormwater. However, pumping 
of stormwater is often discouraged by SWFWMD because developers 
tend to install these systems and then turn them over to homeowners 

associations or others, who do not maintain them. In the case of 
the City of North Port, where maintenance has been established as 
an integral part of the pumping alternative, SWFWMD is likely to 

look more favorably upon stormwater pumping. In addition, 

reliability of the system is enhanced by design considerations such 

as a generator (to account for the potential of electric power loss 
during a large storm), which were included in the cost estimates. 

Of the four alternatives that do not consider both diversion and a 
parallel relief channel (i.e. , alternatives 1 through 4) , the 
pumping option for diversion was ranked first based on the 

discussion presented above. The channel option for diversion was 

rated lower than the pumping option because of concerns about land 

acquisition, impacts on Deer Prairie Slough, and wetland impacts. 
The diversion channel could draw down the water table, and 
potentially drain wetland areas. In this case, one potential 
wetland mitigation measure would be the installation of check dams 
in the channel, in order to create wetland areas in the channel. 
The parallel relief channel was ranked third because of concerns 

over land acquisition and downstream impacts. Land acquisition 

will be more difficult for the relief channel alternative because 
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of the large number of individual lots that must be acquired. In 

addition, increases in downstream water surface elevations along 

the Big Slough upstream and downstream of u.s. Highway 41 are most 

pronounced for this alternative. Upstream detention was placed 

fourth because of land acquisition concerns, and its general 

ineffectiveness at reducing flooding impacts. Inundation of 

wetlands is also a concern for the upstream detention alternative. 

For the alternatives that do include both the relief channel and 

diversion, the implementability was established by averaging the 

separate ranks for the relief channel and diversion alternatives. 

For example, the relief channel alternative was ranked third of the 

four alternatives that do not include both relief channel and 

diversion, and the diversion (pumping option) alternative was 

ranked first. Consequently, the combined alternative including 

both the relief channel and diversion (pumping option) was assigned 

a rank equal to 2 (the average of 1 and 3) • This combined 

alternative therefore receives the same score for implementability 

as alternative 3, which was ranked second in considering 

alternatives 1 through 4 only. Similarly, the individual ranks for 

the relief channel and diversion (channel option) alternatives were 

averaged to establish a rank equal to 2. 5 for the combined 

alternative. Thus, the implementability score for this alternative 

is less than for alternatives 3 and 5, but greater than 

alternatives 1 and 4. 

As discussed in Section 5.1, the alternatives are not expected to 

provide substantial water quality benefits. The combined relief 

channel/diversion alternatives were assigned the highest values (10 

and 8 points). The diversion preliminary design includes a new 

weir structure across the R-36 canal that will impound some of the 

local runoff. Some pollution removal may occur in the impounded 

area, depending upon the residence time in the impounded area. 
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Further pollution removal will also occur as the diverted 

stormwater is detained on the Futrell tract, which explains why the 

pumping option of diversion received a higher water quality score 

than the channel option. The relief channel may also achieve some 

pollution removal. Though the channel will receive overflow from 

the Big Slough only during major storm events, some flow will back 

up into the relief channel upstream of the Tropicaire Boulevard and 

I-75 stream crossings, where the relief channel and natural channel 

connect. Some pollution removal may occur in these backwater 

areas, again depending upon the detention time. The diversion 

alternatives alone received scores of 6 points and 4 points, and 

the relief channel alone received a score of 2 points. Upstream 

detention received a score of 0 points, assuming little pollution 

removal occurring in the detention facility because it was not 

designed for extended detention (i.e., having a designed water 

quality volume with a drawdown on the order of 1 to 3 days). The 

upstream detention could provide more water quality benefit if 

designed as an extended-detention dry facility, but the modeling 

assumed that the detention was strictly for flood control purposes. 

Water supply values were assigned simply by determining whether or 

not the possibility of additional water supply could be 

incorporated into each alternative. Only the diversion 

alternatives with pumping can address water supply considerations, 

so those alternatives received a score of 9 points. The other 

alternatives received scores of 3. Potentially a variation on the 

channel diversion option could also supply water. This would 

require a small pump station for water supply transfer to the 

Futrell Tract. This option variation was not investigated because 

it is not directly related to flood control, but could be included 

at a later date. 
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Alternative 2, which includes diversion (pumping options) and 

culvert improvements, receives the highest overall score, followed 

closely by alternatives 3 and 5. These three alternatives are thus 

considered to be the most desirable for the stormwater management 

master plan. Alternatives 1 and 6 are less desirable with scores 

roughly 10 points less than the scores of the top three 

alternatives. The upstream detention alternative is clearly the 

least desirable. 

6.2 SELECTION OF ALTERNATIVE FOR SWMMP 

The combination of diversion (pumping option), parallel relief 

channel and culvert improvements is recommended as the SWMMP for 

the City of North Port. This combination had one of the highest 

I scores in the evaluation matrix, in part because it provides the 

greatest benefit regarding flood protection. In addition, the 

highest scoring alternative (diversion [Pumping option] and culvert 

improvements) is included in the recommended SWMMP. Therefore, the 

recommended SWMMP provides the opportunity for a phased 

implementation if desired. The City of North Port could proceed 

with the plan implementation by focusing immediately on the culvert 

improvements, and then addressing the implementation of the 

diversion and the relief channel at a later date. 

Though the recommended alternative substantially reduces flooding 

along the Big Slough and the R-36 canal, it does not address 

potential flooding impacts along the Cocoplum Waterway. As 

discussed in Chapter 3.0, preliminary analyses conducted with the 

EXTRAN model indicated that no feasible structural alternative can 

reduce or eliminate flooding along the waterway at a reasonable 

cost. Consequently, other methods need to be considered. For 

vacant areas, minimum first-floor elevations could be specified in 

the city's zoning requirements, based on the 25-year or 100-year 
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flood elevation map that will be developed as part of this study. 

For the existing residential areas, primarily in the neighborhood 

of Blueridge Lake, local measures such as raising of structures, 

constructing small walls or levees around structures, and 

implementation of watertight closures for structure openings (e.g. , 

flood shields for windows and exterior doors) should be considered. 

Note that none of these methods will reduce roadway flooding or 

peak water elevations, but will only reduce the potential 

structural damage from an extreme storm event. 

6.3 DOWNSTREAM IMPACTS OF SELECT ALTERNATIVES FOR 100 YEAR STORM 

UNDER BUILDOUT CONDITIONS 

The initial evaluation of alternatives was conducted based on the 

I 25 year/1 day storm. However, permitting agencies also require 

evaluation of the 100 year/1 day storm event utilizing a "buildout" 

land use scenario. To this end, additional model runs were made 

for the alternatives with the largest flood benefit and therefore 

the largest potential downstream impact: the combination of 

parallel relief channel and diversion (channel and pumping 

options). 

Results of the model runs are presented in Tables 6-2 through 6-4. 

These tables provide summaries of peak water surface elevation data 

for the following conditions: 

• Existing hydraulic system (Table 6-2). 

• Combined alternative of relief channel, 

(pumping option) and culvert improvements, 

modifications currently under consideration 

Maccaughey Waterway (Table 6-3). 
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EXT RAN 
NODE 

NUMBER 

210 
200 
190 
180 
170 
160 
150 

-
TABLE 6-2 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH EXISTING HYDRAULIC SYSTEM 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER CRITICAL DEPTH OF .EXT RAN PEAK WATER CRITICAL 

SURFACE ELEV ELEVATION FLOODING NODE SURFACE ELEV ELEVATION 
(FT NGVD) (FT NGVD) (FEET) NUMBER (FT NGVD) (FT NGVD) 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

27.56 N/A 990 28.00 27.8 
26.58 24.7. 1.9 991 27.94 26.8 
26.54 24.7 1.8 992 25.11 26.8 
25.51 20.2 5.3 993 24.90 23.9 
25.25 18.2 7.1 994 23.79 24.0 
25.21 19.2 6.0 980 27.98 28.3 
25.03 17.9 7.1 981 27.86 N/A 

140 . 24.51 18.2 6.3 982 27.86 27.6 
130 23.22 19.8 3.4 983 27.82 27.6 
120 18.60 17.7 0.9 984 27.78 27.0 
670 16.86 N/A 985 24.45 24.5 
115 14.86 N/A 
110 13.41 19.3 Snover Waterway 

90 12.02 N/A 
70 10.99 11.3 855 24.11 25.0 

660 15.29 19.3 830 23.28 23.5 
640 12.94 12.9 0.0 820 23.11 N/A 
620 12.26 13.5 800 22.94 21.0 

60 10.76 11.0 790 22.75 23.0 
40 10.11 9.0 1.1 780 22.33 23.2 
30 9.84 7.0 2.8 770 22.22 21.1 
20 8.96 8.0 1.0 760 22.12 21.1 
10 3.08 N/A 740 22.06 19.2 
5 3.00 N/A 730 21.71 21.6 

720 20.36 21.0 
710 20.10 18.3 
700 19.64 20.0 
680 19.29 18.1 

DEPTH OF 
FLOODING 

(FEET) 

0.2 
1.1 

1.0 

0.3 
0.2 
0.8 

1.9 

1.1 
1.0 
2.9 
0.1 

1.8 

1.2 
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TABLE 6-2 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH EXISTING HYDRAULIC SYSTEM 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER CRITICAL DEPTH OF 'EXT RAN PEAK WATER CRITICAL 

NODE SURFACE ELEV ELEVATION FLOODING NODE SURFACE ELEV ELEVATION 
NUMBER (FT NGVD) CFT NGVD) (FEET) NUMBER (FT NGVD) (FT NGVD) 

Cocoplum Waterway R-36 Canal 

610 23.59 N/A 350 26.72 N/A 
600 23.20 N/A 340 26.53 N/A 
590 23.01 N/A 330 26.38 24.3 
580 22.58 19.1 3.5 320 25.47 25.0 
560 21.07 17.4 3.7 315 25.39 N/A 
550 18.84 16.0 2.8 310 25.21 23.7 
540 18.10 16.1 2.0 300 25.19 21.3 
520 17.86 15.8 2.1 290 25.10 21.6 
510 16.74 14.2 2.5 280 21.92 20.9 
500 15.58 14.0 1.6 275 17.92 18.0 
490 15.03 13.3 1.7 270 17.17 14.9 
480 14.71 12.4 2.3 260 13.99 10.6 
470 14.19 11.5 2.7 250 13.68 10.6 
460. 14.15 11.1 3.1 240 13.23 11.7 
450 13.88 10.7 3.2 230 11.05 11.7 
440 13.78 9.6 4.2 220 10.37 9.5 
430 13.71 9.5 4.2 
410 13.66 10.4 3.3 Deer Prairie Slough 
405 13.65 11.5 . 2.2 
390 13.54 9.7 3.8 959 24.77 N/A 
370 12.66 10.1 2.6 958 21.64 N/A 

957 21.28 N/A 
954 16.61 N/A 
956 10.53 N/A 
955 7.60 N/A 
953 7.45 N/A 
952 3.14 N/A 

-

DEPTH OF I 
FLOODING 

(FEET) 

2.1 
0.5 

1.5 
3.9 
3.5 
1.0 

2.3 
3.4 
3.1 
1.5 

0.9 
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737 
735 
734 
733 
732 

767 
765 
764 
763 
762 
761 

797 
795 
794 
793 
792 
791 
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TABLE 6-2 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH EXISTING HYDRAULIC SYSTEM 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER CRITICAL DEPTH OF .EXTRAN PEAK WATER CRITICAL 

SURFACE ELEV ELEVATION FLOODING NODE SURFACE ELEV ELEVATION 
(FT NGVD) (FT NGVDl (FEET) NUMBER (FT NGVD) (FT NGVDl 

McCaughey Waterway Twin Lakes Waterway 

19.45 20.0 827 23.25 22.2 
19.35 18.4 1.0 825 22.42 23.0 
16.90 18.4 
16.57 14.7 1.9 Blue Waters Waterway 
13.98 14.3 

856 23.28 23.0 
Lagoon Waterway 854 23.23 N/A 

22.15 20.5 1.6 Bass Point Waterway . 
20.35 20.3 0.1 
20.23 17.6 2.6 857 24.11 23.1 
16.99 15.8 1.2 853 23.24 21.1 
15.65 14.0 1.7 851 23.22 18.1 
14.45 13.0 1.4 850 21.22 18.1 

848 20.84 17.4 
Creighton Waterway 840 19.28 18.1 

22.87 21.7 1.2 New Castle Waterwa~ 
20.27 20.5 
20.14 18.1 2.0 847 23.29 22.1 
18.60 17.0 1.6 852 20.95 21.4 
18.29 14.0 4.3 
14.59 13.0 1.6 

DEPTH OF 
FLOODING 

(FEET) 

1.1 

0.3 

1.0 
2.1 
5.1 
3.1 
3.4 
1.2 

1.2 

I 
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EXT RAN 
NODE 

NUMBER 

210 
200 
190 
180 
170 
160 
150 
140 
130 
120 
670 
115 
110 
90 
70 

660 
640 
620 

60 
40 
30 
20 
10 
5 
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TABLE 6-3 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER DEPTH OF PEAKWSEL . EXTRAN PEAK WATER DEPTH OF PEAKWSELi 

SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 
(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

26.27 1.3 990 27.11 0.9 
25.47 0.8 1.1 991 26.67 1.3 
25.34 0.6 1.2 992 25.74 -0.6 
23.71 3.5 1.8 993 25.52 1.6 -0.6 
23.45 5.3 1.8 994 23.98 -0.2 
23.33 4.1 1.9 980 27.19 0.8 
22.97 5.1 2.1 981 27.21 0.6 
21.97 3.8 2.5 982 27.22 0.6 
19.46 3.8 983 27.25 0.6 
19.03 1.3 -0.4 984 27.20 . 0.2 0.6 
17.30 -0.4 985 24.40 0.1 
15.28 -0.4 
13.83 -0.4 Snover Waterway 
12.42 -0.4 
11.33 0.0 -0.3 855 24.11 0.0 
15.56 -0.3 830 23.25. 0.0 
13.39 0.5 -0.5 820 23.07 0.0 
12.68 -0.4 800 22.89· 1.9 0.1 
11.05 0.1 -0.3 790 22.69 0.1 
10.18 1.2 -0.1 780 22.27 0.1. 
9.91 2.9 -0.1 770 22.16 1.1 0.11 
9.01 1.0 .1' -0.0 760 22.05 0.9 0.1 
3.07 0.0 740 22.00 2.8 0.1 
3.00 0.0 730 21.66 0.1 0.1 

720 20.38 -0.0 
710 20.14 1.8 -0.0 
700 19.71 -0.1 
680 19.40 1.3 -0.1 
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EXT RAN 
NODE 

NUMBER 

610 
600 
590 
580 
560 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 
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TABLE 6-3 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER DEPTH OF PEAKWSEL "EXT RAN PEAK WATER DEPTH OF PEAKWSEL 

SURFACE ELEV FLOODING .REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 
(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

Cocoplum Waterway R-36 Canal 

23~59 0.0 350 25.98 0.7 
23.20 0.0 340 26.27 0.3 
23.01 0.0 330 26.29 2.0 0.1 
22.58 3.5 0.0 320 25.21 0.2 0.3 
21.07 3.7 0.0 315 25.12 0.3 
18.84 2.8 0.0 310 24.95 1.3 0.3 
18.10 2.0 0.0 300 24.80 3.5 0.4 
17.86 2.1 0.0 290 24.70 3.1 0.4 
16.74 2.5 0.0 280 21.78 0.9 0.1 
15.58 1.6 0.0 275 17.82 0.1 
15.03 1.7 0.0 270 15.30 0.4 1.9 
14.71 2.3 0.0 260 12.82 2.2 1.2 
14.21 2.7 -0.0 250 12.56 2.0 1.1 
14.17 3.1· -0.0 240 11.89 0.2 1.3 
13.91 3.2 -0.0 230 10.71 0.3 
13.82 4.2 -0.0 220 10.31 0.8 0.1 
13.76 4.3 -0.0 
13.70 3.3 -0.0 Deer Prairie Slough 
13.70 2.2 -0.0 
13.59 3.9 -0.1 959 24.56 0.2 
12.72 2.6 -0.1 958 21.24 . 0.4 

957 20.91 0.4 
954 21.11 -4.5 . 
956 10.16 0.4 
955 7.19 0.4 
953 7.04 0.4 
952 3.13 0.0 

------ ~-------------------------
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735 
734 
733 
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765 
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763 
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797 
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TABLE 6-3 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (PUMPING OPTION) AND CULVERT IMPROVEMENTS 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER DEPTH OF PEAKWSEL "EXTRAN PEAK WATER DEPTH OF 

SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 
CFT NGVD) (FEET) (FEET) NUMBER CFTNGVD) (FEET) 

McCaughey Waterway Twin Lakes Waterway 

19.19 0.3 827 23.22 1.0 
17.37 2.0 825 22.41 
16.97 -0.1 
16.68 2.0 -0.1 Blue Waters Waterway 
14.12 -0.1 

856 23.25 0.3 
Lagoon Waterway 854 23.23 

22.09 1.6 0.1 Bass Point Waterway 
20.34 0.0 0.0 
20.22 2.6 0.0 857 24.11 1.0 
16.98 1.2 0.0 853 23.24 2.1 
15.65 1.7 0.0 851 23.22 5.1 
14.47 1.5 -0.0 850 21.22 3.1 

848 20.84 3.4 
Creighton Waterway 840 19.28 1.2 

22.82 1.1 0.1 New Castle Waterway 
20.25 0.0 
20.13 2.0 0.0 847 23.29 1.2 
18.60 1.6 0.0 852 20.95 
18.29 4.3 0.0 
14.60 1.6 -0.0 

1. N/ A = Not Applicable 

PEAKWSEL 
REDUCTION 

CFEET) 

0.0 
0.0 

0.0 
0.0 

0.0 
o.oj 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 
and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions). 
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Note: 

• Combined alternative of relief channel, diversion 

{channel option) , and culvert improvements, plus the 

Maccaughey Waterway modifications {Table 6-4). 

It is anticipated that the proposed modifications to the 

Maccaughey Waterway will be approved and constructed in 

the near future. Those modifications were therefore 

included in these runs to accurately assess total 

potential downstream impacts. 

The model runs were conducted to assess the differences in 100 year 

water surface elevations, with and without the alternatives. In 

particular, the results were analyzed to determine areas in which 

the alternatives actually caused an increase in water surface 

elevation. The alternatives cannot be permitted unless the 

increase in water surface elevations are either very small (0 to 

0.2 ft.), or it can be demonstrated that the increase will not 

result in additional property damage. 

The increase or decrease in water surface elevation at each model 

node, using the existing hydraulic system as a basis {Table 6-2), 

is shown in Tables 6-3 and 6-4. The areas of concern are those in 

which {1) the water surface elevation is increased as a result of 

the alternative, and {2) the water surface elevation exceeds the 

critical elevation {e.g., building or roadway elevation). These 

include the downstream end of Snover Waterway {node 680), the Big 

Slough at and downstream of its confluence with Snover Waterway 

(nodes 120, 640, 60, 40, and 30), and Deer Prairie Slough south of 

I-75, near the Myakka Company landing strip {nodes 955 and 953). 

Deer Prairie Slough is only an issue for the diversion channel 

alternative, whereas nodes 40 and 30 are an issue only for the 

diversion pumping alternative. 
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TABLE 6-4 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (CHANNEL OPTION) AND CULVERT IMPROVEMENTS 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER DEPTH OF PEAKWSEL EXT RAN PEAK WATER DEPTH OF 

SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING 
(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) 

Big Slough/Myakkahatchee R-580/Creighton/Cosmic 

26.27 1.3 990 27.11 
25.47 0.8 1.1 991 26.67 
25.34 0.6 1.2 992 25.74 
23.71 3.5 1.8 993 25.52 1.6 
23.45 5.3 1.8 994 23.98 
23.33 4.1 1.9 980 27.19 
22.97 5.1 2.1 981 27.21 
21.97 3.8 2.5 982 27.22 
19.46 3.8 983 27.25 
19.03 1.3 -0.4 984 27.20 0.2 
17.30 -0.4 985 24.40 
15.28 -0.4 
13.83 -0.4 Snover Waterway 
12.42 -0.4 
11.28 -0.3 855 24.11 
15.56 -0.3 830 23.25 
13.39 0.5 -0.5 820 23.07 

•12.68 -0.4 800 22.89 1.9 
10.89 -0.1 790 22.69 
10.00 1.0 0.1 780 22.27 
9.73 2.7 0.1 770 22.16 1.1 
8.89 0.9 0.1 760 22.05 0.9 
3.08 0.0 740 22.00 2.8 
3.00 0.0 730 21.66 0.1 

720 20.38 
710 20.14 1.8 
700 19.71 
680 19.40 1.3 

PEAKWSEL 
REDUCTION 

(FEET) 

0.9 
1.3 

-0.6 
-0.6 
-0.2 
0.8 
0.6 
0.6 
0.6 
0.6 
0.1 

0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

-0.0 
-0.0 
-0.1 
-0.1 
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EXT RAN 
NODE 

NUMBER 

610 
600 
590 
580 
5.60 
550 
540 
520 
510 
500 
490 
480 
470 
460 
450 
440 
430 
410 
405 
390 
370 

-
TABLE 6-4 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 100-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (CHANNEL OPTION) AND CULVERT IMPROVEMENTS 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER DEPTH OF PEAKWSEL "EXTRAN PEAK WATER DEPTH OF PEAKWSEL 

SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 
(FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) . (FEET) (FEET) 

Cocoplum Waterway R-36 Canal 

23.59 0.0 350 25.98 0.7 
23.20 0.0 340 26.27 0.3 
23.01 0.0 330 26.29 2.0 0.1 
22.58 3.5 0.0 320 25.21 0.2 0.3 
21.07 3.7 0.0 315 25.12 0.3 
18.84 2.8 0.0 310 24.95 1.3 0.3 
18.10 2.0 0.0 300 24.80 3.5 0.4 
17.86 2.1 0.0 290 24.70 3.1 0.4 
16.74 2.5 0.0 280 21.78 0.9 0.1 
15.58 1.6 0.0 275 17.82 0.1 
15.03 1.7 0.0 270 13.37 3.8 
14.71 2.3 0.0 260 12.16 1.6 1.8 
14.20 2.7 -0.0 250 11.81 1.2 1.9 
14.17 3.1 -0.0 240 11.12 2.1 
13.90 3.2 -0.0 230 10.28 0.8 
13.81 4.2 -0.0 220 10.07 0.6 0.3 
13.74 4.2 -0.0 
13.69 3.3 -0.0 Deer Prairie Slough 
13.69 2.2 -0.0 
13.57 3.9 -0.0 959 24.56 0.2 
12.65 2.6 0.0 958 21.24 0.4 

957 20.91 0.4 . 
954 16.54 0.1 
956 10.39 0.1 
955 8.66 -1.1 
953 8.59 -1.1 
952 3.16 -0.0 

------- ----------·-··-·····-------------------- ~- -~-------
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TABLE 6-4 (CONT'D) 

PEAK WATER ELEVATION RESULTS FOR 1 00-YEAR DESIGN STORM 
WITH RELIEF CHANNEL, DIVERSION (CHANNEL OPTION) AND CULVERT IMPROVEMENTS 

UNDER BUILDOUT FUTURE LAND USE CONDITIONS 
PEAK WATER DEPTH OF PEAKWSEL EXT RAN PEAK WATER DEPTH OF PEAKWSEL 

NODE SURFACE ELEV FLOODING REDUCTION NODE SURFACE ELEV FLOODING REDUCTION 
NUMBER (FT NGVD) (FEET) (FEET) NUMBER (FT NGVD) (FEET) (FEET) 

McCaughey Waterway Twin Lakes Waterway 

737 19.19 0.3 827 23.22 1.0 0.0 
735 17.37 2.0 825 22.41 0.0 
734 16.97 -0.1 
733 16.68 2.0 -0.1 Blue Waters Waterway 
732 14.11 -0.1 

856 23.25 0.3 0.0 
Lagoon Waterway 854 23.23 0.0 

767 22.09 1.6 0.1 Bass Point Waterway 
765 20.34 0.0 0.0 
764 20.22 2.6 0.0 857 24.11 1.0 0.0 
763 16.98 1.2 0.0 853 23.24 2.1 0.0 
762 15.65 1.7 0.0 851 23.22 5.1 0.0 
761 14.46 1.5 -0.0 850 21.22 3.1 0.0 

848 20.84 3.4 0.0 
Creighton Waterway 840 19.28 1.2 0.0 

797 22.82 1.1 0.1 New Castle Waterway 
795 20.25 0.0 
794 20.13 2.0 0.0 847 23.29 1.2 0.0 
793 18.60 1.6 0.0 852 20.95 0.0 
792 18.29 4.3 0.0 

c_____ __ 7~_1 14.60 1.6 -0.0 
NOTES: 
1. N/ A = Not Applicable 
2. Peak water surface elevation reduction is the difference between the peak water elevation for the existing hydraulic system 

and the elevation with the improvements. A negative value indicates an increase in water surface elevation 
(i.e., water surface elevation with improvements is higher than elevation under existing conditions). 
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The impacts of the flooding at these nodes is summarized below. 

• Nodes 120 and 680 - This is the area where the Snover 

Waterway and the Big Slough connect. There are no 

residences in this area. The additional flooding will be 

limited to a total of about ~ mile of roadway flooding 

along Battersea Road and Welco, Burwin, Cantor, and 

Redland Streets. 

• Node 640 - This area is located on the east side of 

Myakkahatchee Creek, at Appomattox Drive. There is 

potential flooding at the intersection of Appomattox 

Drive and North Port Boulevard. This would be a maximum 

flood depth of 0.5 feet. It would likely be less, 

however, because the model did not account for any weir 

flow to represent the flow crossing the road as a result 

of overtopping. In addition, North Port Boulevard north 

of the intersection with Appomattox Drive may not be a 

fully developed roadway. It is shown as a broken line on 

the road map of the city. Again, there are no houses in 

the area. 

• Node 60 - This is the node that represents the area 

immediately upstream of WCS-101. There are several 

clarifiers and several other basins associated with the 

Water Treatment Plant just above the 11 foot contour 

line. Peak water surface elevations for the two 

alternatives are 10.9 and 11.1. These may or not be 

adversely impacted by the increase in peak water surface 

elevation, and could be floodproofed {e.g., berm around 

them) if necessary. 

6-19 



I 

NPIB-10 
412'2/93 

• Node 40 - This node represents the area between WCS-101 

and U.S. Highway 41, as well as the downstream end of the 

• 

Cocoplum Waterway and the R-3 6 Waterway. There are 

several buildings on the east side of Myakkahatchee 

Creek, downstream of WCS-101, that are located at the 9 

foot contour line. In addition, low spots on Pan 

American Boulevard {R-36 Waterway) are also at an 

elevation of about 9 feet. The existing hydraulic system 

results in a peak water surface elevation of 10.1, and 

the alternative with pumping diversion raises the 

elevation by an additional 0.1 ft. 

Node 30 - This node is located on the Myakkahatchee 

Creek, on the downstream side of u.s. Highway 41. In 

this area, there are a number of houses that are at or 

below the 10 foot contour line, with some as low as the 

7 foot contour. As shown in Table 6-2, the 100 year 

buildout water surface elevations at the node is 9.84 

feet. Consequently, a number of houses will be flooded 

under the existing hydraulic system. The alternative 

with diversion pumping will raise the peak water surface 

elevations by 0.1 feet. The difference appears to be 

small enough to be acceptable for permitting 

considerations. 

• Nodes 955 and 953 - These nodes are located in the 

vicinity of the northern end of the landing strip on the 

Myakka Company property. These are an issue only for the 

channel diversion alternative. The increase in peak 

water surface elevation at the nodes is about 1.1 feet. 

There is no development at the flooding area, except for 

the landing strip, that could be protected by a berm. 
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However, the additional flooding may restrict the 

development that can occur on the property in the future. 

Purchase of the flooded areas may be required to satisfy 

the concerns over downstream impacts and ensure 

permittability of this alternative. 

Based on the results of the 100 year, buildout land use scenarios, 

it appears that both of the analyzed alternatives should be 

acceptable to regulatory agencies with respect to downstream 

impacts. 

6-21 
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7.0 RECOMMENDATIONS AND CONCLUSION 

7.1 SELECTED STORMWATER MANAGEMENT MASTER PLAN 

As discussed previously in Section 6.2, the combined alternative of 

culvert improvements, diversion from the R-36 canal to the Futrell 

Tract via pumping, and a parallel channel along the Big Slough 

north of the snover Waterway is recommended as the SWMMP for the 

City of North Port. 

The selected alternative provides substantial benefits in reducing 

the area of flood inundation, impacts to residences, and inundation 

of major roadways. For the 1-day, 25-year storm event, the 

combined alternative reduces the delineated area of flooding from 

11,000 to 6,800 acres, a reduction of 4,200 acres. In addition, 

the number of houses in the delineated flood area is reduced from 

2, 042 to 890 (56 percent reduction), and the length of major 

roadway flooding is reduced from 24.3 miles to 14.2 miles (42 

percent reduction). 

Much of the remaining flooding is located along the Cocoplum 

waterway, in areas that are presently unpopulated. Preliminary 

modeling results show that structural solutions to the flooding 

problems along the Cocoplum Waterway are cost prohibitive. 

Consequently, nonstructural measures should be considered for these 

areas. In residential areas, various methods of home floodproofing 

may be considered. In areas that are unpopulated, regulations 

specifying appropriate first-floor building elevations may be 

considered. 

The cost estimates associated with the recommended plan are 

presented in Table 7-1. As shown in the table, the total capital 
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TABLE7-1 

RECOMMENDED STORMWATER MANAGEMENT MASTER PLAN 

ITEM TOTAL 
Culvert Improvements $1,389,700 
Diversion· (Pumping Option) $3,443,500 
Relief Channel $3,050,200 

TOTAL $7,883,400 

I 
ITEM TOTAL 

Culvert Improvements $0 
Diversion (Pumping Option) $23,900 
Relief Channel $60,600 

TOTAL $84,500 

ITEM TOTAL 
Culvert Improvements $136,300 
Diversion (Pumping Option) $361,700 
Relief Channel $359,800 

TOTAL $857,800 

Note: Annualized capital cost based on 7.5% interest, 20 year period. 
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cost of the plan is about $7.9 million, and the annual operation 
and maintenance (O&M) cost is about $84,500. Assuming a 7.5 
percent interest rate and a 20-year financing period, an annualized 
cost of $857,800 is estimated. 

7.2 IMPLEMENTATION OF PLAN 

In the actual implementation of the SWMMP, several factors must be 
considered. These include the following: 

• Prioritization of Recommendations. 

• Financing Mechanisms. 

• Institutional/Regulatory Requirements • 

These factors, which will be fully addressed in the final report of 
the Task 3 Phase IV Study, are discussed briefly below. 

7.2.1 PRIORITIZATION OF RECOMMENDATIONS 

The complete SWMMP must be implemented to significantly reduce 

flooding within North Port. However, to allow financing, design 
and permitting to proceed on a reasonable schedule, a phased 
program is recommended. 

Generally, the prioritization of individual projects within a SWMMP 
will depend upon the relative capital costs, relative benefits 

achieved, and the relative urgency to implement the project (e.g., 

preventing existing flooding as opposed to preventing future 
flooding). Higher priority should be given to projects that 
provide relatively high benefits at relatively low costs, and 
projects that will provide benefits for existing flooding problems. 
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Based on the matrix presented in Table 6-1 and the discussion in 

the previous chapters, it appears that the culvert improvements 

should be implemented first, after which the pumping diversion to 

the Futrell Tract should be implemented, followed by the relief 

channel. The culvert improvements and the diversion address 

existing flooding problems, in an area of the city that is 

populated. In contrast, the relief channel provides much of its 

benefit to areas that are primarily unpopulated, though growth is 

expected to occur in these areas. 

Table 7-2 presents the recommended SWMMP on a phased schedule. 

This program allows development of revenue sources for the larger 

capital improvements, yet will provide immediate construction of 

culvert improvements. This sequencing is also appropriate relative 

I to permitting and administrative procedures. The diversion system 

and relief channel will require considerable time and effort for 

construction permits to be issued, whereas the culvert improvements 

can be permitted relatively quickly. 

As anticipated, the recommended SWMMP can be completed by 1997. 

With this schedule, capital cost commitments are estimated to be in 

the range from $1,389,700 to $3,050,200 on an annual basis. It is 

also shown on a graduated basis to allow for revenues to be 

accumulated through the selected funding mechanism. The 

nonstructural improvements are also recommended for first phase 

implementation. Since there are no associated capital costs or 

permitting issues associated with these recommended ordinance 

revisions they can be addressed early in the program. 
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PROGRAM ELEMENT 

Phase 1 

• Nonstructional 

lmprovements111 

• Develop Finance Plan 

• Culvert Improvements 

Phase 2 

• Diversion Pumping 

System 

Phase 3 

• Relief Channel 

TABLE 7-2 

RECOMMENDED STORMWATER 

MANAGEMENT MASTER PLAN 

PHASED PROGRAM 

CAPITAL COSTS PER YEAR 

1993 1994 1995 

Implement 

-No Cost-

Implement 

-No Cost-

$1,389,700 

$1 ,402,600121 $2,040,900 

1996 

$3,050,200 

111 Ordinance rev1s1ons: floodproofing, minimum floor elevations, land use and septic tank 
considerations 

121 Includes land purchase and access roads 
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7.2.2 FINANCING MECHANISMS 

The financial aspects of the plan are critical to implementation, 

because the recommended alternative is relatively expensive 

considering the population of the city. Several alternative 

funding sources may be considered, including the following: 

• Grants from FEMA, SWFWMD or FDER 

• North Port Water Control District (NPWCD) and City of 
North Port Road and Drainage District. 

• Stormwater utility. 

• Developer impact fees. 

• Assessments for local improvements • 

In addressing the alternative funding sources available to the 

City, it is important to define the program elements. The 

following are the basic elements of the program: 

• Administrative Services 

• Operation and Maintenance 

• Water Quality Monitoring 

• Renewal and Replacement 

• Capital Improvements 

A stormwater management program extends beyond planning and 

construction, and a successful program must provide an adequate and 

equitable funding mechanism for the continued operation, 

maintenance and administration of the program. The funding sources 

available to local jurisdictions are varied and can be used in 

combination. Some alternatives are available to fund all aspects 

of the program, while others are particularly suited to fund only 

specific program elements. 
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GRANTS 

Grant funds for specific capital improvement projects are available 

based on level of need and other jurisdictional requirements. 

SWFWMD has provided funding for the planning and engineering 

aspects of the Big Slough program and may provide added funds for 

construction and implementation. 

FEMA has recently given positive indication of capital funding 

assistance for the recommended culvert improvements. Grant funding 

from FEMA is normally set at 75 percent participation with the 

remaining 25 percent of the funds corning equally from state and 

local sources. The 12.5 percent funding from the State of Florida 

may be directed from either Department of Community Affairs or 

I Department of Environmental Regulations budgets. 

Additional grant funds may be available from FEMA and SWFWMD for 

the construction of the diversion system and relief channel to help 

implement the entire storrnwater management program. It will be 

important to demonstrate the city's need and commitment to 

implement the program for continued grant funding. 

ASSESSMENT DISTRICTS 

As with the NPWCD and the city of North Port Road and Drainage 

District (NPRDD), a special taxing or assessment district can be 

created to generate revenue for the "special" needs within that 

district. Funds from the additional assessment in the district are 

used to benefit only the district. For example, if storrnwater 

management facilities are to be constructed to benefit a particular 

drainage basin within a city or county, then that area could be 

designated as a special taxing district, and an additional tax 

could be levied on the property. The City of North Port and the 
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NPWCD could develop a cooperative funding program which would 

utilize the assessment mechanism currently available to NPWCD and 

NPRDD. 

STORMWATER UTILITY 

The concept of using revenues from a user charge system to fund 

stormwater management programs was developed in the western U.S. 

and has been used there since the mid-1970's. The first Florida 

city to implement a stormwater utility was Tallahassee, in October 

1986. Since then, many other municipal governments have adopted 

ordinances to initiate stormwater utilities and approximately 

forty-four local governments in Florida have approved ordinances 

including Sarasota County. 

The stormwater utility can be used for all five elements of the 

stormwater management program: administration, operation and 

maintenance, water quality monitoring, renewal/replacement, and 

capital improvements. The income can also be used to pay the debt 

service incurred by bonding for a capital improvement program, 

thereby providing long-term leveraging of the utility's annual 

revenue. 

DEVELOPER IMPACT FEES 

Developer fees may include funding sources such as a fee-in-lieu-of 

charge or an incentive program. The fee-in-lieu-of charge is 

essentially a way of funding facilities paid for by the City or 

County at one time with money collected from developers, one 

development/lot at a time. This requires the funding entity to 

front the money for capital improvements and recoup that money at 

the rate of real estate development. Incentives could be offered 

to induce developers to use enhanced stormwater management planning 
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techniques. Such incentives, for example, could include waiving 

existing development fees if stormwater detention is incorporated 

in the lot design. This method would still require the 

construction of the stormwater facility by the City, however, the 

peak flows for the stormwater management facility would be reduced. 

HOMEOWNER ASSESSMENTS 

Assessments for individual homeowners would be levied for specific 

benefits received or at a flat rate across the entire community. 

Operation and maintenance, water quality monitoring and renewal and 

replacement for a specific residential development could be funded 

by this method. Because the level of service and the assessment 

may vary among homeowners, inconsistencies in protection and I inequities of assessment can result. 

Only the General Fund and the Stormwater Utility alternatives 

address all elements of the stormwater management program. For 

this reason, these options are capable of being the foundation of 

the funding. The ever growing funding demands for increased public 

safety plus administrative and health/ social services generally 

take a higher priority and decrease the General Fund's ability to 

support the Stormwater Management Program in its entirety. 

Therefore, the logical choice of a baseline funding mechanism is 

the stormwater utility. 

The stormwater Utility is considered by many communities the most 

equitable means of funding stormwater management programs because 

the costs are allocated based on the relative stormwater impacts of 

each property. The Stormwater Utility can provide the City with a 

funding source dedicated to stormwater management. The Stormwater 

Utility can be supplemented by some of the various alternative 

funding sources discussed. 
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It should be noted that once a policy direction of the funding 

source or combination of sources has been determined a detailed 

analysis should be conducted to calculate fee schedules, and 

billing and collection costs of the various revenues. 

In addition to funding, financing must also be considered. 

Generally, financing of capital improvements is done using long

term bonds, or using revenue directly from the funding sources 

listed above. Bonds would tend to be more appropriate for large

scale capital improvements that are of relative urgency, whereas 

direct financing from funding sources may be more appropriate for 

smaller projects or large projects that are not urgent (i.e., that 

can be delayed until sufficient funds have accumulated). 

7.2.3 INSTITUTIONAL/REGULATORY REQUIREMENTS 

Institutional and regulatory requirements are also important in the 

plan implementation. Existing stormwater requirements and future 

land use plans for the City of North Port will be reviewed, and 

modifications to existing requirements will be suggested based on 

the plan. In addition, potential permitting issues and 

participating regulatory agencies will be identified. 

Agencies that will be involved in final implementation of the 

program include the Florida Department of Environmental Regulation 

(FDER), the Southwest Florida Water Management District (SWFWMD), 

the u.s. Corps of Engineers and the Federal Emergency Management 

Agency (FEMA) . 

7.3 CONCLUSION 

The Stormwater Management Master Plan developed for the Big Slough 

Watershed has been conducted with the assistance of many government 
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agencies and individuals. This joint effort has allowed a 

comprehensive evaluation and detailed stormwater plan to be 

presented. The continued implementation of this program will 

provide improved conditions for the residents of North Port. 
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2.1 CLIMATE 

2.0 PROBLEM DEFINITION & CONTRIBUTING FACTORS 

The climate in the North Port/Big Slough Area is subtropical with a mean 
temperature of about 78°F. The weather is influenced by latitude, low 
elevation, wind patterns, and proximity to the Gulf of Mexico and Charlotte 
Harbor. Average annual rainfall for North Port is 54 inches with 
approximately 60 percent falling during the summer months of June through 
September. The summer rainfall patterns consist of short duration, intense 
convective thunderstorms occurring in the late afternoon. Rainfall in the 
winter months is generally associated with cold fronts moving across the 
region, and is characterized by low intensity, higher duration events. 

The west coast of Florida has a high potential for tropical cyclonic 
storms, such as hurricanes. There is a return period of once every 5 years 
for hurricane force winds to occur within a 75 mile radius of any given 
location along the west coast. Hurricanes characteristically produce large 
amounts of coastal flooding due to storm surge and heavy rains. Storm 
surges of up to 8-15 feet have been observed at west central Florida 
coastal communities (Tampa to Marco Island). However, the amount of rain 
associated with them varies. Generally, for purposes of estimation, 10 to 
12 inches is representative of a typical hurricane. A relatively dry, 
fast-moving storm may only bring 3 to 5 inches of rain, while a wet, 
slow-moving storm can bring up to 35 inches of rainfall. 

Rainfall across a large basin, such as the Big Slough, can vary greatly, 
especially during the season when the majority of rain events occur. This is 
due primarily to the high variability of storms in the Florida environment. 
Florida is affected by two types of storms; these are winter cold fronts and 
summer convective thunderstorms. Each of these storm types are characterized 
as moving storms and result in peak rainfall intensities occurring at 
different times in different portion of the watershed. Additionally, it is 
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likely that the peak rainfall intensities will vary at different times during 
the storm event. A connnon cause of varying intensity is the differences in 
temperature as a storm moves from land to water or vice-versa. The storm is 
likely to produce heavier rainfall (higher intensity) when moving from a warm 
area to a cooler area. The change in surface temperature will cause the air 
within the storm to cool, thus reducing the cloud's ability to hold water. 
If the storm moves the other way, from a cool area to a warmer area, the 
storm is likely to have a lower intensity due to the warm air's ability to 
hold more water. The effects of this variation in rainfall is more 
noticeable in coastal areas since the ground and ocean temperatures are 
rarely the same, with the Gulf of Mexico generally cooler than the land 
surface. 

In order to correct for these spatial differences in rainfall intensity and 
amounts, multiple rain gages were used for the calibration and verification 
storms (discussed in Chapter 6). These gages include the North Port water 
Treatment Plant, Myakka River State Park, Longino Ranch, and Peace River 
stations. These, along with stream gauging stations, are shown in Figure 2-1 
and Table 2-1. Rainfall data is routinely collected from these stations by 
the SWFWMD. The Peace River and Myakka River State Park gages are automatic 
recording stations which keep a continuous record of rainfall and time, which 
can be used to,develop a distribution for each rainfall event. The remaining 
rain gages are non-recording and are read daily and recorded. 

Due to the meteorological conditions previously discussed, the rainfall at 
each gage varies for the same storm event. Therefore, the Thiessen Polygon 
method was used to estimate rainfall distribution across the watershed. With 
this method, the rainfall from the nearest rain gage would be applied to each 
subbasin, proportional to the area represented by that gage. 

2.2 COASTAL FLOODING 

Coastal flooding is a common occurrence, and is largely a result of a 
combination of rainfall, tidal, and wind conditions. While each condition 
is generally independent of each other, severe flooding can occur when two 
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TABLE 2-1 
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or more of the conditions work in unison. A classic example is a tropical 
storm, such as a hurricane. During a hurricane event, the rainfall is 
generally a minor contribution to the flooding in the coastal area. The 
high winds and reduced barometric pressure associated with the storm tend 
to push the Gulf waters into the bays and coastal streams and cause the _ 
tide to be much higher than normal. While the tide is at an increased 
height, discharge of the sto~ter to the bay and tidal streams are also 
decreased, causing increased flooding throughout the coastal zone. 

The winds and tides, in such cases, can cause minor coastal flooding, 
without a rainfall event. However, this flooding is uncommon except in 
extremely low lying areas. The most common flooding is due to rainfall 
events, regardless of tides and winds. Excessive rainfall events can cause 
widespread flooding; such as occurred during the September, 1988, storm. 
This storm event was estimated to be a 20-25 year, 4-day storm event across 
much of the west coast of Florida. During this storm event, the City of 
North Port was severely impacted with many of its roads flooded, including 
major evacuation routes. 

During the September S-9, 1988 storm, the NPWCD sent crews out to measure 
the depth of flooding in the northern portions of the City. The results of 
those measurements are shown in Figure 2-2, with the shaded areas 
indicating road flooding. Based upon NPWCD records, only minimal damage 
occurred to the residential structures, but many of the roadways, including 
Tropicare Boulevard, were closed for up to four days. 

While the September, 1988 storm and resultant flooding were uncommon, the 
City has been subjected more to routine flooding events, occurring on an 
annual or semi-annual basis. This routine flooding will be exacerbated by 
new development occurring within the City and may occur in areas upstream 
of the City limits. At present, annual or semi-annual flooding appears to 
be confined to undeveloped areas. 
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2. 3 DEVELOPMENT IMPACTS 

In 1988, the City of North Port was only 7% developed for residential uses. 
This development is primarily within 3 mdles of u.s. 41 along the 
Sarasota-Charlotte County line. Through 1988, only about 5% of the platted 
single-famdly residences have been constructed. Approximately 23% of the 
duplexes and 65% of the multi-famdly units were also constructed. However, 
the duplexes and multi-famdly units only account for a little over 1.25% of 
the totaled platted lots, while single-famdly units represent 97.5% of the 
total lots. The remaining 1.25% includes all of the commercial parcels 
within the City. During the initial community development, only 8% of the 
City was set aside for open space, which is far less than the 25% which is 
currently used in new developments. 

With an increase in residential and other developments, the existing 
flooding problems can be expected to become more frequent and widespread 
due to the increased Directly Connected Impervious Area (DCIA). DCIA can 
be defined as the impervious areas, such as rooftops and driveways, which 
can convey water directly to the storm drainage system. Impervious areas 
which are not directly connected to the storm drainage system generally do 
not have a significant impact to peak stormwater flows since the runoff 
from these areas must first cross pervious areas. While crossing these 
areas, it is likely that a significant amount of such runoff will percolate 
into the soil or be retained in small depressional areas. Presently, a 
large portion of the City is not developed, except for the road and 
drainage system. Based on the Sarasota County Stor.mwater Management 
Utility Study (CDM, 1990), the average developed residential lot contains 
approximately 2,582 square feet of impervious area and 1,033 square feet of 
DCIA. 
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I 

NORP.3B/8 

4/30/91 

3.0 MODEL SELECTION 

One of the primary objectives of the Big Slough watershed study is to 
develop a stormwater management tool and management plan to accomplish the 
following: 

o Evaluate cost-effective solutions to existing flooding; 

o Evaluate and control flooding caused by future growth; 

o Protect the water quality and potable water supply; and 

o Evaluate land use strategies. 

Public domain stormwater models were screened, and three different modeling 
alternatives were selected for more detailed analysis. Details about the 
screening process are presented below. 

3.1 MODELING ALTERNATIVES 

The screening of different stormwater models for use as the principal 
planning tool for this study was carried out during the first few months of 
the project. The results of the screening process and model 
recommendations were reviewed and approved by the City prior to development 
of the stor.mwater model. 

Generally, the candidate models had to have some or all of the following 
capabilities: calculate flow, velocity and water surface elevations; 
represent important hydraulic controls in the City; and handle backwater 
conditions. Since planning for future urban development is important, 
models should ideally have land use as a direct input parameter, and should 
function from other physically based parameters. The model used for 
stormwater management planning should be flexible, with the ability to 
examine localized impacts as well as larger-scale watershedwide impacts. 

3-1 
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In addition, it should be based on acceptable engineering practices, easy 
to use, well documented, and have an extensive user support group. 

The three modeling alternatives described below all include both hydrologic 
and hydraulic simulation capabilities. The first alternative is the 
hydrologic model HEC-1 combined with the hydraulic model HEC-2, both of 
which were developed by the u.s. Army Corps of Engineers. The second 
alternative consists of two modules of the USEPA Stormwater Management 
Model (SWMM): The Runoff Module (SWWM/RUNOFF) for hydrologic simulation and 
the Extended Transport Module (SWMM/EXTRAN) for hydraulic simulation. A 
third alternative would also include the 5WMM/EXTRAN model for hydraulic 
simulation, but would use a hydrologic model other than ~UNOFF, such 
as HEC-1 or the Soil Conservation Service TR-20 Model. An evaluation 
matrix containing details about these models is shown in Table 3-1. 

OPTION 1: HEC-1 and HEC-2 

The HEC-1 model is designed to simulate the quantity of runoff generated by 

a single rainfall event over the study area. Hydrographs are generated by 
representing the study area as an interconnected series of surface runoff 
areas, stream channels and reservoirs. The results of the modeling are 
streamflow data which can be used as input to a hydraulic model such as 
HEC-2. 

The HEC-1 model provides many different options in generating rainfall
runoff relationships. For infiltration, potential calculation methods 
include the SCS curve number, Holtan loss rate, uniform loss rate and 
exponential loss rate methods. Possible runoff methodologies include the 
Clark Unit Hydrograph, Snyder Unit Hydrograph, scs Dimensionless Unit 
Hydrograph, and the Kinematic Wave Method. overall, the HEC-1 model is 
considered to have an average level of complexity and sophistication in 
generating rainfall-runoff relationships. 

Flood routing methods in HEC-1, used to simulate flood wave movement 
through river reaches and reservoirs, include the Muskingum, Kinematic 
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TABLE 3-1 

EVALUATION MATRIX FOR MODEL SELECTION 

S'l'ORMWATER MANAGEMENT MODEL 
Evaluation Criteria1 

RONOFF2 EX'1'lWf TR-20 

A. Rainfall-Runoff 

Simulation of Base Flow Constant Yes Constant 
Continuous Simulation Yes N/A No 
Single Event Simulation Yes N/A Yes 
Multiple Hyetograph Input Yes N/A Yes 
Areal Weighting of Hyetographs No N/A No 
Infiltration Methodology Horton N/A SCS CN 

Green-Ampt 

w 
I Direct Input of Land Use Data Yes N/A No 
w Runoff Methodology Kinematic N/A SCS CN 

Wave 

Published Values for Hydrologic Parameters No N/A High 
Can Represent Small Subbasins 
(e.g., 25 acres) Yes N/A Yes 
Complexity/Sophistication Rating High N/A Average 

l Hierarchy: HIGH> AVERAGE> FAIR> Lai> NO 
2 COM version 
3 May be represented through modification of other parameters 
4 Represented indirectly through other parameters 

HEC-1 HEC-2 

Constant N/A 
No N/A 
Yes N/A 
Yes N/A 
Yes N/A 
SCS CN N/A 
Holtan 
!nit/Constant 
Exponential 
Average N/A 
Clark UH N/A 
Snyder UH 
SCS CN 
Kinematic 

Wave 
Average N/A 

Yes N/A 
High N/A 
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TABLE 3-1 

EVALUATIQl MATRIX FOR MODEL SELECTIQl 
(Continued) 

Evaluation Criteria1 

B. Channel/Sewer Hydraulics 

Time Varying ('IV) vs Steady-State 

Flow Routing Methodology 

Trapezoidal Channels 
Irregular Cross-sections 
Bridges 
Diversion Structure 
Culverts 
Storm Sewers 
Surcharging 
Pressure Flow 
Pumps 
Backwater Profiles 
unsteady Flow (Dynamic Sinrulation of 

Flow and Water Surface Profile) 
Downsteam Boundary 

Tidal 
Fluvial 

Complexity/Sophistication Rating 

STORMWATER MANAGEMENT MODEL 

RUNOFpo2 EX'1'l:W( 

'lV 

Non-Lin 
Reservoir 

Yes 
Yef 
No 
No 
Fair 
Yes 
No 
No 
No3 

No 

No 

No3 

No3 

Average 

'lV 

St. Venant 

Yes 
Yes 
Fair 
Yes 
Average 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Time Varying 
Time varying 
High 

l Hierarchy: HIGH> AVERAGE> FAIR> LCli> NO 
2 

3 

4 

CDM version 

May be represented through modification of other parameters 

Represented indirectly through other parameters 

TR-20 

'lV 

Att-Kin 

No3 

No3 

No3 

I~irectly4 

No 
No3 

No3 

No3 

No3 

No 

No 

No3 

No3 

Average 

HEC-1 HEC-2 

'lV Steady
State 

Standard
Step 

Muskingum 
Working R&D 
Modified Puls 
Kinematic Wave 
Avg. Lag 
Yes 
No3 

No3 

Yes 
Fair 
No3 

No3 

No3 

No3 

No3 

No 
3 No
3 No 

Average 

Yes 
Yes 
High 

4 Indirectly 
Average 
No 
No 
No 
No 
Yes 

No 

Constant 
Constant 
Average 



Evaluation Criteria1 

C. Reservoir Routing 

Detention Basins 
LakesjReservoirs 
Reservoir Routing Methodology 
Tailwater Control 
Direct Simulation of Outflow 

Structure Geometry 
Complexity/Sophistication Rating 

-
TABLE 3-1 

EVALUATION MATRIX FOR MODEL SELECTION 
(Continued) 

S'IORMWATER MANAGEMENT MODEL 

RUNOF~ E:X'I.'lWf TR-20 

Yes Yes Yes 
Yes Yes Yes 
Stor-Disch St Venant Stor-Disch 
No Time varying No 

Fair High Low 
Fair High Fair 

<f D. Input 
(J'1 

user-Friendly 
Input Format 
Preprocessors 

E. Output 

User Selected Format and Options 
Plot (Graphics) Routines 
Error/Warning Messages 
Post-Processor 

1 Hierarchy: HIGH> AVERAGE> FAIR> I.Cm> NO 
2 COM version 

Fair 
Fixed 
Yes 

Yes 
Fair 
Average 
No 

Low 
Fixed 
Yes 

Yes 
Fair 
Average 
Fair 

3 May be represented through modification of other parameters 
4 Represented indirectly throu~ other parameters 

Low 
Fixed 
No 

Yes 
Fair 
Average 
No 

HEC-1 

Yes 
Yes 
Stor-Disch 
No 

Fair 
Fair 

High 
FreejFixed 
Yes 

Yes 
Fair 
High 
No 

HEC-2 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

High 
Free/Fixed 
Yes 

Yes 
Fair 
High 
High 
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TABLE 3-1 

EVALUATION MATRIX FOR MODEL SELECTION 
(Continued) 

STORMWATER MANAGEMENT MODEL 
Evaluation Criteria1 RUNOFr ~ TR-20 

F. Documentation 

Clear, Well~ritten Average - Average Low 
Examples Given Yes Yes Yes 
Diagnostics Average Average Fair 
User SUpport Groups EPA;U of EPA/U of scs 

FL/CDM FL/CDM 
Program Maintained and Updated Yes Yes Yes 

G. Credibility 

Widely Used for Stormwater Studies Yes Yes Yes 
State-of-the-Art Average High Average 

H. Computer System Application 

Main Frame Yes Yes Yes 
Microcomputer Yes Yes Yes 
Run Times Average High Average 
Interactive No No No 

1 Hierarchy: HIGH> AVERAGE> FAIR> LCM> NO 
2 CDM version 
3 May be represented through modification of other parameters 
4 Represented indirectly through other parameters 

HEC-1 HEC-2 

High High 
Yes Yes 
High High 
Private Private 

Yes Yes 

Yes Yes 
Average Average 

Yes Yes 
Yes Yes 
Average Low 
No No 



I 

NORP.3B/8 
4/30/91 

Wave, Modified Puls, Working R and D, and level-pool reservoir routing 
methods. The Kinematic Wave Method can acconunodate circular, triangular, 
square, rectangular and trapezoidal channels. The Muskingum method 
requires an estimation of travel time through the channel reach and a 
weighting factor to determine the degree of flow attenuation. The 
remaining three methods require storage data for the channel reach. One 
other option allows the user to define an irregular cross section 
consisting of 8 points, through which routing will occur based on modified 
Puls routing. For this option, Manning's equation is used to compute a 
storage-outflow relationship based on normal flow. 

As discussed earlier, flow data from the HEC-1 model output can be used as 
input to the HEC-2 model. The HEC-2 model is designed to calculate 
water-surface elevations for steady, gradually varied flow in natural or 
man-made channels, and does not include the capability of simulating storm 
sewers. Typically, peak flows from the HEC-1 Model would be used as input 
to HEC-2, and backwater profiles would be generated in HEC-2. The water 
elevations simulated in the model can then be compared to critical 
elevations such as road elevations and building elevations to reveal road 
overtopping or building flooding problems. OVerall, the HEC-2 model is 
considered to have a relatively average level of complexity and 
sophistication in hydraulic routing. 

Both the HEC-1 and HEC-2 models can be run on either a mainframe or a 
microcomputer. Compared to other models, the HEC-1 model has an average 
run time and the HEC-2 model has a low run time, because it is a 
steady-state simulation. Neither of the models are interactive, which 
means that input preparation and output analysis must be conducted outside 
of the model framework. Input to the HEC-1 model includes precipitation 
data and subbasin parameters based on soil type, percent imperviousness, 
and time of concentration, as well as coefficients or stage-storage data to 
define channel routing. Output from the model includes peak flows at 
various locations in the study area, and include printed and plotted 
hydrographs if specified by the user. Input to the HEC-2 model includes 
the peak flows generated by the HEC-1 model, as well as Manning's roughness 
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coefficient, reach lengths, cross-section geometry and stream crossing data 
(e.g., bridge opening size, low chord elevation, top of road elevation). 
The user may specify a summary table of model output which could include 
parameters such as water surface elevation, streamflow, and channel 
velocity. Cross-sections and water surface profiles can be plotted using a 
post processor. 

OPTION 2: SWMM/RUNOFF and SWMM/EXTRAN 

SWMM/RUNOFF has been developed to simulate both the quantity and quality of 
runoff generated by either a single rainfall event or a continuous rainfall 
record. Hydrographs are generated by representing the study area as an 
interconnected series of surface runoff areas, stream channels, storm 
sewers and reservoirs. Results of ~UNOFF include hydrographs which 
can be directly input by computer file to the SWMM;EXTRAN program, and 
pollutographs that can be directly input to the RECEIVE Module of SWMM. 

Unlike HEC-1, which provides many methods for generating rainfall - runoff 
relationships, the ~UNOFF model provides a rather straightforward 
method of simulating runoff. For infiltration, the calculation methods 
include the Horton and the Green-Ampt equations, and runoff hydrographs are 
developed using the Kinematic Wave methodology. Extensive use of the 
SWMM/RUNOFF model has resulted in substantial documentation of hydrologic 
relationships required as input to the model. Like HEC-1, ~UNOFF is 
considered to have an average level of complexity and sophistication in 
runoff calculation. 

The flood routing methodology in SWMM/RUNOFF is based on the non-linear 
reservoir method, which uses the Manning's equation and the continuity 
equation to determine changes in flow quantity and depth over time. This 
is similar to the HEC-1 option of specifying an 8-point cross-section. In 
~UNOFF, however, the cross-section is not limited to 8 points. When 
storm sewers or culverts are included in the simulation, the model detects 
when the inflow to the pipe exceeds its full flow capacity, and calculates 
the volume of flow that could not pass through the pipe as surcharge 
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volume. One other option in SWMM/RUNOFF is the resizing of pipes that are 
found to be undersized. This option is advantageous when considering 
solutions to existing or future problems. 

Hydrographs from SWMM/RUNOFF can be saved in a computer file and input 
directly to the 5WMM/EX'I'RAN model. Unlike HEC-2, which uses a steady flow 
condition, 5WMM/EX'I'RAN is typically used in time-varying simulations for a 
design storm event. The model is capable of simulating time-varying 
downstream boundaries, as well as storm sewers, pressure flow, pumps, 
culverts, diversion structures and channel cross-sections with various 
geometries. Model results include time-varying and maximum values for flows 
and water surface elevations. The model has a much higher level of 
sophistication and complexity than the HEC-2 model. 

The SWMM/RUNOFF and SWMMjEX.TRAN models can be run on either a mainframe or 
a microcomputer. Compared to other models, the SWMM/RUNOFF model has an 
average run time and the SWMMjEX.TRAN model has a long run time, because it 
is a dynamic simulation with a time step typically on the order of 15 to 30 
seconds. Neither of the models are interactive, but CDM has developed 
preprocessors to assist in model input development. Input to the 
SWMM;'RUNOFF model include precipitation data, and subbasin data such as 
area, average slope, percent imperviousness, average flow length, Manning's 
roughness coefficient and infiltration parameters based on soil type, as 
well as channel or storm sewer data for routing. Output from the model 
includes a summary table of peak flows, maximum flow depth in channels or 
maximum water elevation in lakes, surcharge volume for simulated storm 
sewers, and other data. Printed and plotted hydrographs can be generated 
if specified by the user. Output from SWMM/RUNOFF also includes a file of 
outflow hydrographs with can be read directly into the SWMM/EXTRAN model. 
Other input data to SWMMjEXTRAN is similar to the input data for HEC-2, but 
may also include data regarding pumping stations, diversion structures or 
lakes. Output from SWMMjEX.TRAN includes a summary table of peak flows, 
velocities and water surface elevations, and printed and plotted 
time-varying flows and water surface elevations if specified by the user. 
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OPTION 3: HEC-1/TR-20 .AND SWMM/EXTRAN 

It would be possible to use a hydrologic model other than ~UNOFF to 
provide hydrographs to the SWMM/EXTRAN hydraulic model. These would 
include HEC-1 as described earlier, or TR-20. Like HEC-1, the TR-20 model 
is designed to simulate the quantity of runoff generated by a single 
rainfall event over the study area. Both infiltration and runoff 
computations are limited to the scs methodology based on curve numbers. 
Consequently, TR-20 has and average complexity/sophistication rating for 
rainfall-runoff calculation. For flood routing, TR-20 is confined to the 
empirical Convex method for channel routing and the Storage-Indication 
method for reservoirs, and storm sewers cannot be directly simulated. 

The TR-20 model can be run on either a mainframe or a microcompauter. 
Compared to other models, the TR-20 model has an average run time. The 
model does not run interactively, and preprocessors are not available to 
assist with input data preparation. Input to TR-20 would include subbasin 
data such as curve number, subbasin area and time of concentration, and 
stage--storage data for the routing channels. output includes a sunnnary of 
peak flow rates as well as time-varying values for flow. 

The disadvantages of using a hydrologic model other than ~UNOFF are 
that the model will typically be less sophisticated than ~UNOFF, or 
would require additional data output manipulation in order to format the 
hydrographs for input to SWMM/EXTRAN, or both. Many of the other 
hydrologic models also do not have the capability of simulating water 
quality. The advantages of using a hydrologic model other than ~UNOFF 
would be ease of use or reduced computer resource requirements. 

3. 2 APPLICATION TO BIG SLOUGH S'IUDY AREA 

For modeling purposes, there are three distinct subareas within the Big 
Slough. Within the City of North Port, detailed modeling would be 
appropriate along the primary drainage system. For the areas within the 
corporate boundary that are undeveloped or lightly developed and lie to the 
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north and east of existing development, larger subbasins can be delineated. 
The area to the north that is outside the corporate boundary can be 
delineated into several large subbasins. 

Within the corporate boundary, hydraulic factors that may have an impact on 
study results include culverts, levees, and water control structures with 
gates. These may best be simulated using 5WMM/EXTRAN rather than HEC-2, 
because HEC-2 cannot simulate the dynamic interaction of these structures 
during a design storm event. 

For the 5WMM/EXTRAN hydraulic model, the most desirable hydrologic model 
link would be ~UNOFF. In addition to the minimal effort required to 
transfer hydrograph data between SWMM/RUNOFF and SWMM/EX.T.RAN, the 
~UNOFF is more desirable because it can provide water quality data (if 
required in the future), and because its Kinematic Wave runoff calculation 
may be best suited to the study area. Particularly in the area north of 
the corporate boundary, input parameters such as time of concentration and 
initial abstraction are difficult to estimate due to the flat terrain and 
depressional area. Consequently, it would be difficult to use the SCS 
methodology in HEC-1 or TR-20. 

3.3 MODEL SELECTION 

COM summarized its model evaluation in a brief report which was distributed 
to City and County staff, North Port Water Control District (NPWCO) staff, 
and Southwest Florida Water Management District (SWFWMD) staff. The results 
were discussed with staff, and a consensus was reached to use the RUNOFF 
and EXTRAN modules of SWMM. 

Figure 3-1 presents a diagram of the stormwater model and the linkages 
between the database, ~UNOFF and SWMM/EXTRAN. Input to the hydrology 
model, SWMM/RUNOFF, consists of physically based parameters such as 
overland flow, slopes and lengths, soil parameters, impervious cover, and 
drainage area. ~UNOFF also handles minor tributary channels and 
canals in the Big Slough watershed. COM's RUNOFF model has been improved 
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over standard versions to include: preprocessors, the ability to simulate 
irregular cross-sections and baseflow, and flow routing through reservoirs 
and detention basins. The hydraulic model, swMMjEXTRAN, represents the 
mainstream and major canals within the City. SWMM/EXTRAN simulates a time 
history of stages, flows and velocities throughout the major conveyance 
system. SWMM/EXTRAN can simulate the effects of water control structures 
within the major canals. Together, the SWMM/RUNOFF and SWMM/EXTRAN models 
provide a technically credible tool for analyzing existing and future 
flooding problems and solutions, as well as alternative land use practices. 
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4.0 EXISTING DA~ 

Collection of the existing data for the Big Slough Watershed Study 
required contacting several agencies whose jurisdictional area includes 
the watershed. The majority of the information needed was obtained from 
the City of North Port and the North Port Water Control District, 
however, additional agencies were contacted to obtain necessary 
information. These included the following agencies: 

Southwest Florida Water Management District 
Sarasota County 
Manatee County 
Desoto County 
Florida Department of Environmental Regulation 
Florida Department of Transportation 
u.s. Geological Survey 
U.S.G.S. EROS Data Center 
U.S.G.S. WATSTORE Database 
U.S.D.A. Soil Conservation Service 
Sarasota Bay National Estuary Program 
Federal Emergency Management Agency 
U.S.E.P.A. STORET Data Base 

The types of data collected to date can be organized into 5 general data 
categories. These are: mapping, hydrologic, hydraulic, water quality, 
and wetlands. The information collected under each category has been 
summarized below: 

o The mapping information consists primarily of aerial 
photography, topographic maps and as-built plans of the city. 
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o Hydrologic Data include the rainfall and runoff characteristics 
for each basin. Which includes specific basin data, such as 
area, slope, soils, percent impervious, and depressional 
storage. In addition, where available, peak flow data were 
collected for calibration purposes. 

o Hydraulic data include information describing the main surface 
water conveyance system, such as channel type and size, length, 
mannings roughness coefficient, channel obstructions, bridge 
crossings and flow control structures. Calibration data 
concerning peak stage data were also collected. 

o The water quality data required included information from the 
EPA STORET and USGS WATSTORE Data Bases. Which consisted 
primarily of water quality sampling from stations along the 
main channels and within the City of North Port. 

o Wetlands information consists primarily of abstracts of reports 
dealing with wetland resources within the watershed and 
surrounding areas. 

The majority of the necessary data were available through the City, 
NPWCD, and other sources. The availability of data was enhanced since 
the City was developed by a single development company ( GDC) which has 
provided the City with detailed as-built drawings of the numerous 
structures on the surface water system. In addition to the GDC as-built 
drawings of the sub-divisions, the SWFWMD has recently completed aerial 
mapping of the City with one-foot contours. The remaining portions of 
the watershed, north of the City limits, is scheduled to be mapped this 
year. For these areas, the best information available is USGS quadrangle 
maps and aerial photographs in the Sarasota County REDI maps. A more 
detailed description of the data collected and source can be found 
throughout the report in the appropriate locations. 
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4 .1 WATER QUALITY ASSESSMENT 

Existing water quality data within the Big Slough watershed were consolidated 
and reviewed by Mote Marine Laboratory (MML, Sarasota, Florida) under 
subcontract to COM. The full report is included as Appendix B, and is 
sununarized herein. The purpose of this review was to: 

a) determine if there were significant data gaps which would preclude 
undertaking a watershed-wide annual loading assessment; 

b) compare the existing data to FDER water quality criteria, with 
particular focus on the exceedance of Class I (drinking water) 
standards; and 

c) compare the water quality of the Big Slough watershed with other state 
water bodies. 

Ambient water quality was retrieved from EPA's STORET database for the 
period 1971 through 1990. These data were supplemented with data collected 
by Sarasota County, the City of North Port and the North Port Water Control 
District. Several water quality reports submitted with the proposed 
Consolidated Minerals Incorporated Pine Level Mine Development of Regional 
Impact were also reviewed. A total of 987 records at 13 stations and 
addressing 56 parameters constituted the database used by MML for 
evaluation. 

Violations of state water quality criteria were primarily for dissolved 
oxygen, pH extremes and high bacterial counts. The data suggests 
abnormally high aquatic activity within the residential canals, probably in 
response to elevated nutrient loadings within the community. Except as 
noted above, most bacteria criteria exceedances do not appear to be of 
human origin, but more probably related to upstream agricultural practices 
(cattle grazing). 
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A few toxic metal concentrations above the state criterion were noted, but 
generally the heavy metal concentrations were below detection limits. One 
notable exception is iron, which is probably not anthropogenic in nature, 
but associated with significant surficial baseflow entering from the many 
drainage canals. Similar to metals, no obvious persistence of aqueous 
pesticide contamination was observed within the database. The rational and 
justification for establishment of a less frequent and potentially less 
costly sediment monitoring program in lieu of the water column monitoring 
for metals and organics was presented by MML. 

As compared to other State waters, the Big Slough database suggests that a 
'GOod' to 'Fair' water quality trophic state exists within the slough. 
This was based primarily on nutrient values since values for two of the 
parameters (chlorophyll a and secchi depth) commonly used in determining 
the trophic state were notably absent in the existing data. 

MML concluded that the existing database, coupled with stage or flow, is 
adequate for developing or verifying background land use Non-Point Source 
(NPS) pollution loadings for the upper watershed. In addition, MML 

recommended several modifications to the existing surface water quality 
monitoring program to enhance the baseline, isolate some potential water 
quality problems, and to enhance the evaluation of trophic state indices. 

4. 2 WETLAND ASSESSMENT INVENTORY 

The Big Slough Watershed, like much of west central Florida, is 
characterized by numerous depressional areas and wetlands. Many of these 
seasonally wet areas in the lower basin were channelized and filled to create 
the City of North Port during the early 1960's. Typical pre-development 
coverages range from 20-30% of the land cover. The values and functions of 
wetlands were misunderstood as Florida was developed. Recently, the 
importance of wetlands has gained national attention, as evidenced 
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by President Bush's stated policy of 'no net loss' for these valuable 
habitats and natural flood attenuating features. Within the context of the 
preliminary scope of work envisioped for this study, the City of North Port 
specified that a baseline mapping and assessment of the remaining wetland 
resources be completed as part of this study. Upon review of the existing 
data, it became apparent that a significant body of knowledge already existed 
regarding the wetland systems remaining within the Big Slough watershed. As 

a result, the scope of work completed for this study shifted from 'inventory 
and assessment' to 'catalogue existing assessments'. To this end, a synopsis 
of the type, extent, coverage and source of existing wetland inventories was 
conducted as part of this study. The results are included as Appendic C, and 
represent a valuable addition to the state of existing knowledge about the 
Big Slough watershed. 
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6.0 MODEL CALIBRATION AND VERIFICATION 

To evaluate the accuracy of the hydrologic and hydraulic representation of 
the study area, the RUNOFF and EXTRAN models were calibrated and verified 
using two historical stor.m events. The calibration was conducted using a 
5-day storm in September 1988, that caused flooding problems in several 
areas of the City. Hydrologic and hydraulic parameters were adjusted 
within a reasonable range so that the models produced a satisfactory 
representation of observed flows and water elevations. For the 
verification, an 8-day stor.m in March 1987 was evaluated, using the same 
parameters developed in the calibration. Like the calibration, the 
verification analyses resulted in flow and water elevation simulations that 
were in agreement with observed data. 

6.1 CALIBRATION 

The calibration analysis was based on a stor.m that occurred in September 
1988. The following sections summarize the sto~specific data required 
for the analysis, and provide comparison between observed and simulated 
flows and water elevations. 

6 .1.1 RAINFALL 

Daily precipitation values were available for a number of rain gages in the 
vicinity of the study area, while several other gages had cumulative 
rainfall totals measured over a period of days or weeks. Based on an 
initial screening of the rainfall data for the period of September 5th 
through September 9th in 1988, any of the gages having anomalous data were 
removed from consideration. In this case, the Sandy gage was eliminated 
because it showed 11.0 inches of rain on September 5th and no rain for the 
next four days, in marked contrast to the other gages in the area. 
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To determine how the gage data should be distributed within the study area, 
a Thiessen polygon network was constructed. In this method, adjacent 
gaging stations are connected on the map by straight lines, and 
perpendicular bisectors to each line are created. The polygon formed by 
the perpendicular bisectors around a particular gage encloses an area which 
is closer to that gage than to any other gage. Within this area, 
precipitation is therefore assumed to be best represented by the 
precipitation at the enclosed gage. Thus, any model subbasin falling 
within the polygon for a particular gage was assigned the precipitation 
record for that gage. 

Table 6-1 presents the gages used in the calibration and lists the 
subbasins associated with each gage. The Myakka Park NWS and Carlton gages 
represent most of the study area north of the City. Most of the area 
within the City is represented by the North Port WTP gage, although the 
extreme eastern part of the study area is represented by the Peace River 
WTP gage and a small area in the southeast part of the City is represented 
by the Frizzell gage. 

The daily rainfall records at each of the gages are shown in Figure 6-1. 
In general, the three gages that represent the City had the highest 
rainfall depths on September 6th and 7th, with lesser amounts falling on 
the 5th and the 8th. In contrast, the gages north of the City had the 
highest daily totals on the 7th and the 8th, with lesser amounts on the 6th 
and 9th. Total rainfall ranged from 6.1 inches at the Peace River WTP gage 
to 9.9 inches at the Frizzell gage. The area-weighted rainfall depth for 
the entire study area was 7.9 inches. 

Rainfall records were also analyzed to determine the antecedent moisture 
conditions for the calibration storm. At all of the stations, the rainfall 
during the 5 days preceding the storm event was between 0.5 and 1.0 inches. 
Therefore, a "rather wet" antecedent condition was assumed. 

6.1.2 GATE OPERATION 

Table 6-2 presents the data used in the EXTRAN model to represent the 
opening of water control structure gates during the storm. The dates and 
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TABLE 6-1 

PRECIPITATION GAGES FOR CALIBRATION/VERIFICATION ANALYSIS 

GAGE NAME SUBBASINS ASSOCIATED TOTAL PERCENT 
WITH GAGE AREA OF TOTAL 

I 
(ACRES) STUDY AREA 

Myakka Park NWS 10, 30, 70-100 37,964 30.6°/c 

Carlton 20,40-60, 110-140, 41,792 33.7o/c 
160,180,190 

Peace River WTP 150,450-500, 520-550, 11,876 9.6o/c 
570 

North Port WTP 170,200-440, 590-710 31,841 25.6o/c 

Frizzell 510,560,580 664 0.5o/c 

TOTAL 124,137 100.0% 
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TABLE 6-2 

GATE OPERATION DURING CALIBRATION STORM 

NUMBER OF 
STRUCTURE GATES DATE OF 

NUMBER LOCATION OPENED GATE OPENING 

I 
WCS-113 Snover Waterway 4 9fl/88 

WCS-101 Big Slough 4 9/6/88 

WCS-106 Cocoplum Waterway 5 9/6/88 

WCS-117 Blueridge Lake 2 9/6/88 
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number of gates opened were obtained from an internal memorandum of the 
NPWCD (NPWCD, 9/88), which discussed peak water elevations and flooding 
depths as well as gate openings. The memorandum did not specify the time 
of day that the gates were opened, and it was assumed in the model that the 
gates were opened at the beginning of the day (i.e., 12:00 a.m.). As a 
result, the peak water elevations at the gated structures may be low, 
because the benefit of opening the gates may be oversimulated. 

6.1.3 COMPARISON OF OBSERVED AND PREDICTED STREAMFLCMS 

Observed values of streamflow in the study area were available at only one 
site: the USGS gage at State Road 72 (gage number 02299410). The drainage 
area to the gage is 36.5 square miles. Daily average discharge values were 
available for the period corresponding to the storm event. With respect to 
the RUNOFF Model, the gage site is comparable to dununy gutter 106, at the 
downstream end of channel 1060. 

The simulated and observed streamflows at the USGS gage are presented in 
Figure 6-2. The observed streamflows represent an average daily flow, and 
are therefore shown as a constant rate for the entire day. In contrast, 
the simulated streamflows show time-varying flow rates over the course of 
each day. 

Based on the figure, the model does a good job of determining the total 
volume of runoff (area under the discharge curve) and the peak flow for the 
portion of the basin north of S.R. 72, though the simulated time of peak 
flow is somewhat later than the observed peak. Both the simulated peak 
flow and simulated runoff volume are within 15 percent of the observed 
values. The difference in peak timing is probably due to differences in 
rainfall distribution between the actual rainfall over the drainage area 
and the rainfall measured at the gaging stations. Overall, considering 
that peak flow and volume will be the most important factors in determining 
flooding problems, the results of the streamflow comparison are considered 
acceptable. 
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6.1.4 COMPARISON OF OBSERVED AND PREDICTED WATER ELEVATIONS 

An internal NPWCD memorandum provided information regarding peak water 
surface elevations and flooding depths resulting from the storm of 
September 1988. The areas of available data included: 

o Peak elevations of water control structures 101 (Big Slough), and 
106 (Cocoplum waterway). 

o Peak elevation of the Big Slough at its confluence with Snover 
waterway. 

o Peak elevations at the Tropicare Boulevard crossing of the Big 
Slough. 

o Flooding depths on various roadways within the Estates area, along 
the Big Slough and the R-36 Waterway. (For areas where flooding 
depths were recorded, available as-built plans were used to 
estimate the corresponding peak water elevation.) 

A comparison of observed and simulated peak water elevations is presented 
in Table 6-3. The values in the table indicate that there is good 
agreement between observed and simulated values, with difference typically 
less than 0.5 feet. Based on these results, the model accurately simulated 
the quantity of stormwater runoff and the routing of the runoff through the 
major channels and canal systems. 

6.2 VERIFICATION 

The verification analysis was based on a storm that occurred between March 
23rd and March 31st in 1987. Unlike the calibration event, no observed 
peak water elevations or flooding depths were available from the NPWCD. 
However, REDI maps that were flown in early April 1987 show an aerial view 
of flooding along the Big Slough and R-36 waterway. Estimates of water 
elevations were made based on the REDI maps and available topographic data 
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(USGS quadrangle maps, SWFWMD aerial photographs and as-built subdivision 
plans). Also unlike the calibration event, no information on gated 
structure operation was available. However, the observed flooding is in 
areas where gate operation would not be a factor, and the model run was 
performed assURdng that all of the gates were closed. 

6. 2 .1 RAINFALL 

The raingages and their assignment by subbasin in the model are the same as 
described in Section 6.1.1 for the calibration dataset. 

The daily rainfall records at each of the gages are shown in Figure 6-3. 
Over the 8-day period, the total rainfall depths ranged from 5.0 inches at 
the Peace River WTP gage to 9.6 inches at the Myakka Park NWS gage. The 
area-weighted rainfall depth for the entire study area was 7.0 inches. 

For the verification storm, the rainfall during the 5 days preceding the 
storm was between 0. 0 and 0. 5 inches. Therefore, a "rather dry" antecedent 
condition was assumed. 

6. 2. 2 COMPARISON OF OBSERVED AND PREDICTED STREAMFLCMS 

Model streamflows results were again compared to observed flows from the 
USGS gage at State Road 72, and the results are presented in Figure 6-4. 
The figure shows that the simulated peak flow, the timing of the peak and 
the total runoff volume are in good agreement with observed values. The 
verification is therefore considered adequate with respect to runoff 
simulation. 

6. 2. 3 COMPARISON OF OBSERVED AND PREDICTED WATER ELEVATIONS 

Table 6-4 lists the observed and simulated peak water elevations for the 
verification storm. As discussed at the beginning of Section 6.2, the 
observed values are actually estimates based on aerial photographs and 
topographic data. Thus, the comparison between observed and simulated 
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TABLE 6-3 

COMPARISON OF OBSERVED .AND SIMUlATED WATER SURFACE ELEVATIONS 
CALIBRATIOO STORM (SEPTEMBER 1988) 

ELEVATION (FT NGVD) 
EXT RAN 

NODE LOCATION OBSERVED SIMULATED 

210 Intersection of Cold Spring Lane and 26.5 26.3 
Reistertown Road, along Big Slough 

200 Tropicare Bridge crossing of Big Slough 25.5 25.3 

180 Near intersection of Hennessy Street and 24.9 24.2 
Reistertown Road, along Big Slough 

120 Big Slough at confluence with Snover 14.0 14.7 
Waterway 

60 WCS-101 (Big Slough near North Port 7.0 6.5 
Water Treatment Plant) 

370 WCS-1 0 (Coco plum Waterway just east of 8.0 7.8 
its confluence with the Big Slough) 

330 Estates Drive, along R-36 Waterway 26.3 25.2 

I 

310 Tropicare Boulevard crossing of 25.0 24.5 
R-36 Waterway 
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TABLE 6-4 

COMPARISON OF OBSERVED .AND SIMUlATED WATER SURFACE ELEVATIONS 
VERIFICATION STORM (MARCH 1989) 

ELEVATION (FT NGVD) 
EXTRAN 

NODE LOCATION OBSERVED SIMULATED 

210 Intersection of Cold Spring Lane and 25.5 25.5 
Reistertown Road, along Big Slough 

200 Tropicare Bridge crossing of Big Slough 24.4 24.5 

180 Near intersection of Hennessy Street and 23.0 23.4 
Reistertown Road, along Big Slough 

140 Various roads along the east side of the 22.3 22.3 
Big Slough, south of 1-75 

330 Estates Drive. along A-36 Waterway 25.0 24.6 

310 Tropicare Boulevard crossing of 23.8 24.1 
R-36 Waterway 

6-9 



m oo ~ ~ ~ ~ ~ N o 
0 0 0 0 0 0 0 0 0 

(spuosno41) 
(S.:l:)) MOl.:lri\13~1S 

BJC; SLOLI(;H WATERSHED STUDY 

CDM 
·::.IMULATEU AI\JD OBSERVED STREI\tv1 
FLOWS A.T S.R. 72. (CALIBRATION) 

''ft\:ironn1~.tnltJI enq,nr~r:f-:t, :•c1r.?n.' i . .,;-t .;., 
/d.Jt1flf•r .. , &· rtWnon~iHTl<·fll r:o:rt;w/lont-;; 



MYAKKA PARK 

4.5 

4 

3.~ 

z 
< 3 a: 
1<. 
0 :z.~ 

en 
w :z 
J: 
0 z 1~ 

o.~ 

0 
3/24 .l/2~ 3/211 3/27 3/28 3/:Z!I 3/30 .l/31 

DATE 

CARLTON 

:z.e 
:Z.4 

2.2 

2 
z 
< , .. 

I a: 1.6 
1<. 
0 1.4 

en 1.2 w 
J: 
0 
~ OA 

o.e 
0.4 

o.:z 
0 

3/24 3/2! 3/28 3/27 3/28 3/211 3/30 3/31 

DATE 

PEACE RIVER , .. , .. 
1.7 
1.6 

·~ 1.4 

z 1.3 

< 1.2 
a: 1.1 
1<. 1 
0 0.!1 
en o.a w 
J: 0.7 
0 o.e 
~ 0.:1 

0.4 
0.3 
0.2 
0.1 

0 
3/24 3/2~ 3/26 3/27 3/28 3/2!1 3/30 :S/31 

DATE 

BIG SLOUGH WATERSHED STUDY 

CDM 
DAILY RAINFALL RECORDS FOR 

VERIFICATION STORM MARCH 24-31' 1987 
environmental engineers. scientists. 
planners, t!t management consultants Figure No. 6-3 



NORTH PORT 

1.7 

1.1 

1.S 

1.4 

1.3 

z 1.2 
~ 1.1 0: 
1&. 

1 

0 o.w 
en 0.8 
1.&1 0.7 :r o.• 0 
~ 0.11 

0.4 

0.3 

0.2 

0.1 

I 0 
3/24 3/211 ~/21 3/27 3/28 ~/211 3/30 3/31 

DATE 

FRIZZELL 

3.2 

3 

a .a 
a.a 

z 2.4 

~ 2.2 
0: a 
1&. 

1.8 0 
en 1.1 
1.&1 1.4 
:t 
0 1.2 

!: 
0.8 

0.111 

0.4 

o.z 
0 

:5/24 3/211 :5/21 :5/27 :5/28 ~/211 :5/30 3/31 

DATE 

BIG SLOUGH WATERSHED STUDY 

CDM 
DAILY RAINFALL RECORDS FOR 

VERIFICAION STORM MARCH 24-3'1, 1987 
environm•mtal engineers, sctenlists, (cont.) 
planners. & managemen I .::on::;u/tants Figure l'lo. 6-3 



I 

I 

/ 
: L 

/ 
v 

: 

v v 

/: v 
/ 

v 
\~ 

r--.; 
~ 
~~ : 

: I~ 
~ 

~ r----.. 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
c:o "' 1.0 L() ..q 1"1 N 

(5.:1::>) M01.:1Vi'v'3CJ1S 

BIG SLOUGH WATERSHED STUDY 

SIMULATED AI\JD OBSERVED STREAM 
CDM FLOWS AT S.F·. 72 (VERIFICATION) 
environm••ntol enqinef!n:. scientist:;. 
planners. & man~7qemenl consultants 

=!= 

0 

'-
0. 
<{ 
I 

I{) 
0 

'-a. 
<{ 
I 

1"1 
0 

'-a. 
<{ 
I w .... 

~ 0 

"' c.:> c:o 
en U1 

c.:> 
'- ...J 

U1 
0 0:: ::::> 

:::E 
I a.. 

0 <{ + ......... 1"1 J: 
u 
a::: 
<{ 

'-
:::E 0 

0 w 
:::E ~ I w 
c:o ~ ;::) 
N :::E 0 Vi 

'-
0 

:::E 
I 

1.0 
N 

'-
0 

:::E 
I 

..q 
N 

Figure l~o. 6-4 



I 

NORP.3B/4 

5/10/91 

values should not be as rigorous as for the calibration dataset. Because 
the observed data are not measured at a particular street, the flooding 
location in the table is listed by node in the EX.TRAN model. 

As in the calibration, the results indicate that the observed and simulated 
water elevations are in good agreement. All of the simulated elevations are 
within 0.5 feet of the estimated observed elevations along the Big Slough 
and the R-36 waterway. Furthermore, no flooding is predicted along the 
Snover and Cocoplum waterways, and the aerial photographs show no flooding. 
Therefore, it appears that the model provides an accurate simulation of 
runoff quantity and routing through major channels and canals. 
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7. 0 EXISTING AND FUTURE DRAINAGE PROBLEMS 

After the calibration and verification analyses demonstrated that the 
developed hydrologic and hydraulic models provided an accurate storm event 
representation of the study area, the models were then used to identify 
existing and future drainage problems. Instead of evaluating historical 
events, design storms were developed for this analysis. Model results for 
the design storms (e.g., peak water surface elevations) were compared to 
the elevations of roadways and low-lying areas to identify problem areas. 

7.1 DESIGN STORMS 

Considerations in developing the design storms for the City of North Port 
included the following: 

o Duration 
o Return period 
o Distribution 

The storm duration is the length of time that rainfall occurs. The return 
period specifies how often, on the average, that the rainfall event is 
expected to occur. The distribution determines the rate of precipitation 
at various times within the storm. 

The City's Comprehensive Plan discusses two design storms as the Level 
of Service Standard for the primary drainage system. The first is a 5-day 
duration, 10-year frequency storm for existing surface water management 
systems. The second is a 24-hour duration, 25-year frequency storm for 
permitting new surface water management systems, consistent with, Chapter 
17-25 F.A.C. and Chapter 40D-4 F.A.C. criteria. 

To remain consistent with the Comprehensive Plan, the 5-day, 10-year and 
the 1-day, 25-year storms were selected for analysis of existing and future 
problems. For these two storms, the remaining considerations included 
total rainfall depth and distribution. 
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Rainfall depths for the two storms were determined using the results of a 
rainfall analysis from a previous study of the Big Slough Watershed (R.D. 
Ghito & Associates, December, 1984). The analysis included 5 area 
precipitation stations with a combined period of record of over 200 years. 
From the analysis, a 5-day, 10-year rainfall of 9.8 inches and a 1-day, 
25-year rainfall of 7.7 inches were established. 

For the 1-day storm, the total rainfall depth was distributed according to 
the 24-hour SCS Type II Florida modified distribution presented in the 
SWFWMD "Basis of Review" document (SWFWMD, 1986). This is very similar to 
the SCS Type II distribution, with the peak intensity occurring in the 
middle of the storm. The distribution of the 1-day storm is shown 
graphically in Figure 7-1. 

Assigning a distribution to the 5-day storm was not as straightforward, 
because no standard 5-day distribution exists. In this case, the rainfall 
for day 3 of the storm (6.4 inches) was distributed according to the 
24-hour rainfall distribution used to develop the 1-day, 25-year storm. 
For days 1, 2, 4 and 5 (0.75, 1.2, 0.9 and 0.55 inches, respectively), a 
uniform distribution was assumed. Figure 7-1 illustrates the 5-day 
distribution. 

A final consideration with respect to the design storm was the antecedent 
soil moisture conditions. For the calibration and verification, these 
conditions were assigned based on the precipitation records for the 5 days 
preceding the storm events. To establish antecedent conditions for the 
design events, rainfall records for the Myakka River NWS (#086065) were 
analyzed. In the analysis, the 5-day storm (i.e., the maximum 5-day 
precipitation total) for each of the years of record was identified, and 
the antecedent conditions for each of these storms was determined. 
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Table 7-1 lists data for the 10 largest 5-day storms recorded in the 
analysis. These data include the recurrence interval, the storm dates, 
total rainfall, corresponding dates for determining antecedent conditions, 
antecedent rainfall totals, and the antecedent moisture classification. 
The table presents storms having recurrence intervals ranging from 3 to 29 
years. 

Based on the data presented in the table, it seemed appropriate to set 
antecedent conditions as either "rather wet" (condition 3) or "saturated" 
(condition 4). Because four of the ten largest storms had saturated 
antecedent conditions, it could be argued that assuming saturated 
conditions would be appropriate. On the other hand, one could argue that 
the design storm is already an extreme event, and that the antecedent 
conditions should be determined based on average conditions. A 

mathematical averaging of the antecedent moisture condition values resulted 
in a value of 2.8, which would be representative of a "rather wet" 
condition. 

To assist in the determination of antecedent moisture conditions, the model 
was run for the 5-day, 10-year design storm, using both the saturated and 
rather wet conditions. The results indicated that the difference in peak 
water elevations between the two antecedent conditions was only 0.3 feet, 
with a minimum difference of 0.0 and a maximum difference of 0.6 feet. 
Considering that the selection of saturated conditions would cause only a 
minimal increase in peak water surface elevations, and that historical 
records indicate that these conditions can be expected for a large 5-day 
storm event, the saturated antecedent conditions were selected for the 
5-day design storm. 

After selecting saturated antecedent conditions for the 5-day design storm, 
it was evident that saturated conditions would also be an appropriate 
assumption for the shorter 1-day storm event. The assumption of saturated 
conditions for both storms reflects the fact that these large storms may be 
expected to occur in the wet season (i.e., June through September). 
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TABLE 7-1 

ANTECEDENT CONDITIONS FOR EXTREME 5-DAY EVENTS 

RECURRENCE 5-DAY TOTAL ANTECEDENT f\NTECEDENT ~NTECEDENT 
INTERVAL STORM RAINFALL CONDITION RAINFALL MOISTURE 

YEAR RANK (YEARS) DATES (INCHES) DATES (INCHES) CONDITION 

1962 1 29.0 9/20-9/24 12.5 9!15- 9119 0.10 2 
1971 2 14.5 8112-8/16 12.0 8/07-8/11 1.14 4 

1974 3 9.7 6/24-6/28 10.0 6/19-6/23 2.85 4 
1982 4 7.3 6/17- 6/21 9.1 6/12-6/16 0.02 2 
1963 5 5.8 8/22-8/26 8.8 8117-8/21 2.75 4 
1960 6 4.8 7/28-8101 8.3 7/23 -7/27 2.34 4 

I 
1981 7 4.4 6/02-6/06 8.3 5/28.-6/01 0.00 1 
1958 8 3.9 8/08-8112 8.1 8/03-8/07 0.90 3 
1965 9 3.4 6/08- 6/12 8.1 6/03-6/07 0.25 2 
1968 10 3.1 6/03-6/07 8.0 5/29-6/02 0.05 2 

Antecedent moisture conditions are as follows: 

Condition 1: Bone dry (0.0 inches of rain for 5-day antecedent period) 

Condition 2: Rather dry (0.0 to 0.5 inches of rain for 5-day antecedent period) 

Condition 3: Rather wet (0.5 to 1.0 inches of rain for 5-day antecedent period) 

Condition 4: Saturated (Greater than 1.0 inches of rain for 5-day antecedent period) 
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7.2 GATE OPERATION 

Another consideration in the analysis of existing and future problems was 
the operation of the water control structure gates. One could argue that it 
would be appropriate to conduct the simulation with all of the gates 
closed, to simulate a "worst-case" condition in which the gates were not 
opened due to mechanical problems, lack of advance storm warning, or other 
reasons. On the other hand, the NPWCD has a management program that 
includes operation procedures for opening the gates, and these procedures 
would certainly dictate that the gates would be opened during the large 
design storm event. 

Table 7-2 lists the operation procedures for the gate structures included 
in the EXTRAN simulation. Structures 101 (Big Slough) and 113 (Snover 
Waterway) will be opened when the water is approximately two feet over the 

\ 

weir crest. For the other structures on Snover Waterway and the structures 
on Cocoplum Waterway, gates will be opened during the wet season when the 
water level is also two feet above the weir crest. In contrast, the gates 
at Blueridge Lake (WCS-117) will be opened when the· lake level rises by 0.5 
feet. 

In the analysis, the design storms were evaluated with and without gate 
operation. The procedure for investigating both alternatives is presented 
below: 

1. The model was run with all gates closed. 

2. OUtput from the model was analyzed to determine when the water 
levels reached the critical elevation (e.g., 0.5 feet above the 
weir crest for Blueridge Lake, 2.0 feet above the weir crest for 
the other structures). 
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TABLE 7-2 

OPERATION PROCEDURES FOR GATED WATER CONTROL STRUCTURES 

~TRUCTURE LOCATION OPERATION PROCEDURE 

WCS-101 Big Slough Opened when staff gage reads 6.0 feet (approximately 
2 feet over weir crest) or when, in the judgement 
of the NPWCD, the amount of rainfall that has or 
will occur upstream could res'ult in flooding 

WCS-113 Snover Waterway Opened when the water is approximately 2 feet above 

I 
the weir crest 

WCS-117 Blueridge Lake Opened when the staff gage reads 8.5 feet (0.5 feet 
over weir crest) 

WCS-115 Snover Waterway Opened, during the wet season, when water levels rise 
WCS-114 Snover Waterway 2 feet above the normal design level 
WCS-110 Cocoplum Waterway 
WCS-109 Cocoplum Waterway 
WCS-108 Cocoplum Waterway 
WCS-107 Cocoplum Waterway 
WCS-106 Cocoplum Waterway 
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3. The model was then run again in three time sequences: 

a) All gates closed from the start of the storm until Blueridge 
Lake water elevation was 0.5 feet above the weir crest. 

b) Only the Blueridge Lake gates open, until one of the other 
structures had a water elevation that was 2.0 feet over the 
weir. 

c) All gates open until the end of the simulation. 

7.3 ANALYSIS OF EXISTING PROBLEMS 

Table 7-3 summarizes the performance of the existing hydraulic system for 
the 10-year and 25-year storms under existing land use conditions, with and 
without operation of water control structure gates. The table contains the 
critical water surface elevations that were considered for the EXTRAN model 
network and compares the critical values to simulated water surface 
elevations. The critical elevation values are roadway elevations or ground 
elevations determined using bridge inspection reports, surveying data, 
topographic maps and as-built plans. Comparison of the critical elevations 
and the simulated water surface elevations revealed areas with stormwater 
problems (e.g., flooding) that need to be addressed in the master planning 
process. Problems that were identified include road overtopping along the 
Big Slough and the R-36 waterway, and flooding of low-lying areas adjacent 
to the Cocoplum Waterway. 

For roadways, the table specifically indicates which of the roads cross the 
waterways, because many of the flooded streets actually run parallel to the 
waterways. For some of the EXTRAN nodes, there are a number of roads 
within a planned subdivision that may be flooded. In these cases, the road 
with the lowest elevation is typically listed in the table. 

Problem areas identified in the analyses are presented below. Figure 7-2 
(not included) provides a graphic illustration of the location and 
approximate areajextent of flooding. 
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TABLE 7-3 

CRITICAL AND SIMULATED WATER SURFACE ELEVATIONS 
EXISTING LAND USE 

SiMULATED PEAK SIMUlATED 
WATER SURFACE ELEVATION FLOOD DEPTH 

CRITICAL WITH WITHOUT WITH WITHOUT 
EXTRAN ELEVATION STORM GATE GATE GATE GATE 
NODE DESCRIPTION (FTNGVO) EVENT OPERATION OPERATION OPERATION OPERATION 

BIG SLOUGH 

210 Estates Bouleva!d 26.2 5-day, 10-year 27.3 27.3 1.1 1.1 
1-day, 25-year 26.9 26.9 0.7 0.7 

200 Troplcale Bouleva!d 25.0 5-day, 10-year 26.3 26.3 1.3 1.3 
1-day, 25-year 25.9 25.9 0.9 0.9 

190 ReislertiMII Road 25.0 5-day, 10-year 26.2 26.2 1.2 1.2 
1-day, 25-yaar 25.6 25.6 0.8 0.8 

190 SumerRoad 22.6 5-day, 10-year 26.2 26.2 3.6 3.6 
1-day, 25-year 25.6 25.6 3.2 3.2 

180 Hennessy Boulevllld 20.6 5-day, 10-year 25.1 25.1 4.3 4.3 
1-day, 25-year 24.7 24.7 3.9 3.G 

170 Hennessy Boulevllld 20.2 5-day, 10-year 24.6 24.6 4.6 4.6 
1-day, 25-yaar 24.4 24.4 4.2 4.2 

160 Mandrake Terrace 21.0 5-day, 10-yaar 24.6 24.6 3.8 3.8 
1-day, 25-year 24.4 24.4 3.4 3.4 

150 Sensallon Slreet 19.0 5-day, 10-year 24.6 24.6 5.6 5.6 
1-day, 25-year 24.2 24.2 5.2 5.2 

150 S.mer Bouleva!d 21.5 5-day, 10-year 24.6 24.6 3.1 3.1 
1-day, 25-year 24.2 24.2 2.7 2.7 

140 Sensallon Slreet 19.9 5-day, 10-year 23.9 23.9 4.0 4.0 
1-day, 25-year 23.5 23.5 3.6 3.6 

130 Silver Palm Streel 17.5 5-day, 10-year 22.6 22.8 5.3 5.3 
1-day, 25-yaar 22.1 22.1 4.6 4.6 

120 Welco Streel 17.6 5-day, 10-year 18.3 18.3 0.5 0.5 
1-day, 25-yaar 18.6 18.5 0.8 0.7 

110 Price BoiHvard CtOSIIilg 19.3 5-day, 10-yaar 13.5 13.5 
1-day, 25-year 13.6 13.7 

90 ~ox Drive CtOSsing 16.3 5-day, 10-yaar 12.1 12.1 
1-day, 25-yaar 12.4 12.3 

90 Vestridge Street 13.5 5-day, 10-yaar 12.1 12.1 
1-day, 25-yaar 12.4 12.3 

70 Lullaby Road 11.2 5-day, 10-yaar 10.5 10.5 
1-day, 25-yaar 10.6 10.7 

660 Price Boulevard CtOSSing 19.3 5-day, 10-yaar 15.3 15.3 
1-day, 25-yaar 15.5 15.4 

640 Awom~ttox Drive CtOSsing 16.3 5-day, 10-year 12.6 12.6 
1-day, 25-yaar 13.1 12.9 

40 Tamiani Trai crossing 14.0 5-day. 10-year 9.6 9.6 
1-day, 25-yaar 9.9 9.8 

20 South Biscayne Drive CtOSSing 10.0 5-day, 10-year 8.6 8.6 
1-day, 25-yaar 8.8 8.7 

SNOVER WATERWAY 

820 I Toledo Blade Blvd. CtOSsilg 28.4 5-day, 10-yaar 24.9 25.0 
1-day, 25-year 25.3 25.4 
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TABLE 7-3 

CRITICAL AND SIMULATED WATER SURFACE ELEVATIONS 
EXISTING LAND USE 

(CONTINUED) 

SIMULATED PEAK 
WATER SURFACE ELEVATION 

CRITICAL WITH WITHOUT 
ELEVATION STORM GATE GATE 

SIMULATED 
FLOOD DEPTH 

WITH WITHOUT 
GATE GATE 

NODE DESCRIPTION (FTNGVD) EVENT OPERATION OPERATION OPERATION OPERATION 

790 Creighton Boulevatd aossilg 26.5 5-day,10-yw 24.4 24.5 
1-day, 25-yw 25.0 25.0 

760 Cranberry Boulevard crossilg 26.0 5-day,10-yw 23.6 23.8 
1-day, 25-year 242 24.3 

730 Salford Boulevatd crossing 25.0 5-day,10-yw 23.0 232 
1-day, 25-year 23.6 23.8 

700 Sumter Boulevanl crossing 23.7 5-day, 10-yw 20.0 20.1 
1-day, 25-year 20.3 20.3 

680 Welco Street 18.0 5-day, 10-year 192 19.3 1.2 1.3 
1-day, 25-year 19.4 19.5 1.4 1.5 

CQCQPLUM WAJERWAY 

600 Yorkshire Street aossing 26.5 5-day, 10-yw 19.6 19.5 
1-day, 25-year 20.6 20.5 

580 Guthrie Drive crossing Z?7 5-day,10-yw 19.0 18.9 
1-day, 25-year 20.0 19.8 

575 Low-lying 8188 near Guthrie Driva 19.0 5-day, 10-year 19.0 19.0 
1-day, 25-year 19.1 19.1 0.1 0.1 

540 San Mateo Drive crossing 19.7 5-day,10-yw 17.2 17.2 
1-day, 25-year 18.2 18.1 

535 Low-lying area near San Mateo Dr. 17.0 5-day, 10-year 17.0 17.0 
1-day, 25-year 172 17.2 0.2 0.2 

505 Low-lying area near WCS-1 08 15.0 5-day, 10-year 15.3 15.4 0.3 0.4 
1-day, 25-year 15.5 15.5 0.5 0.5 

490 Toledo Blade Boulevard crossing 18.8 5-day,10-yw 15.4 15.4 
1-day, 25-year 15.9 15.9 

485 Low-lyilg 8188 near Toledo Blade 12.D 5-day,10-yw 12.7 12.7 0.7 0.7 
Boulevard 1-day, 25-year 12.8 12.8 0.8 0.8 

460 Creighton Boulevard aossing 15.0 5-day, 10-year 14.2 14.2 
1-day, 25-year 14.5 14.5 

455 Low-lying area near Crelghlon 10.0 5-day, 10-year 14.1 14.2 4.1 4.2 
Boulevard 1-day, 25-year 14.4 14.4 4.4 4.4 

430 Cranbeny Boulevard aosslng 15.0 5-day,10-yw 12.5 12.5 
1-day, 25-year 12.7 12.7 

425 Low-lying 8188 near Cranbeny 10.0 5-day, 10-year 12.1 12.2 2.1 2.2 
and Salford Boulevanls 1-day, 25-year 12.3 12.3 2.3 2.3 

410 Salford Boulevatd crossing 15.0 5-day, 10-year 12.1 12.2 
1-day, 25-year 12.3 12.3 

390 Sumter Road crossing 12.5 5-day, 10-year 11.6 11.7 
1-day, 25-year 11.9 11.9 

370 North Port Boulevard crossing 14.0 5-day, 10-year 10.9 11.0 
1-day, 25-year 11.2 11.2 

370 Residential dewklprne,. 11.8 5-day, 10-year 10.9 11.0 
1-day, 25-year 11.2 11.2 
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TABLE 7-3 

CRITICAL AND SIMULATED WATER SURFACE ELEVATIONS 
EXISTING LAND USE 

(CONTINUED) 

SIMULATED PEAK 
WATER SURFACE aEVATION 

CRITlCAL WITH WITHOUT 
ELEVATION STORM GATE GATE 

SIMULATED 
FLOOD DEPTH 

WITH WITHOUT 
GATE GATE 

NODE DESCRIPTION (FTNGVD) EVENT OPERATION OPERATION OPERATION OPERATION 

R-36WATERWAY 

350 Estales Road 26.5 5-day, 10-year 26.9 26.9 0.4 0.4 
1-day, 25-year 26.5 265 

340 Eslales Road 27.0 5-day, 10-year 26.4 26.4 
1-day, 25-year 26.0 26.0 

330 Estales Road 25.0 5-day, 10-year 25.9 25.9 0.9 0.9 
1-day, 25-year 25.7 255 0.7 0.5 

315 Van CaJT1) Street 235 5-day, 10-year 25.4 25.4 1.9 1.9 
1-day, 25-year 24.9 24.8 1.4 1.3 

310 Tltlpicare Bouleva!d crossing 25.0 5-day, 10-year 25.2 25.2 0.2 0.2 
1-day, 25-year 24.7 24.6 

310 Van CaJT1) Street 23.5 5-day, 10-)'lla' 25.2 25.2 1.7 1.7 
1-day, 25-)'lla' 24.7 24.6 1.2 1.1 

290 1-75 27.8 5-day, 10-year 25.1 25.1 
1-day, 25-)'lla' 24.4 24.3 

275 AtMiodSileel 20.0 5-day, 10-)'lla' '17.9 17.9 
1-day, 25-year 17.7 17.7 

260 Bullald Slreel 10.8 5-day, 10-year 12.8 12.8 2.0 2.0 
1-day, 25-year 12.9 12.9 2.1 2.1 

240 North Biscayne Drive aossing 11.4 s.day,10-)'lla' 12.3 12.3 0.9 0.9 
1-day, 25-)'lla' 12.4 12.3 1.0 0.9 

220 Pill American Drive crossing 9.5 5-day, 10-year 9.7 9.7 0.2 0.2 
1-day, 25-year 10.0 9.9 0.5 0.4 
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Flooding occurs along the Big Slough from the northern City limits to the 
confluence with Snover Waterway. Tropicare Boulevard, Reistertown Road, 
Sumter Boulevard, Hennessy Boulevard and a number of other streets in the 
improved but unpopulated areas of the City are flooded by one foot or more. 
Flooding of Sumter Road is highly undesirable because it is part of a major 
interchange with I-75. In addition, Tropicare Boulevard is the major 
roadway from the Estates area to Sumter Boulevard. Therefore, flooding of 
it is highly undesirable. 

The only identified flooding along Snover Waterway is near its confluence 
with the Big Slough. There are several subdivision roads, including Welco 
Street, which will be flooded to a depth of over one foot. The area at the 
headwaters of Snover Waterway, which will be the location of the Panacea 
PCD, is inundated to an elevation of 25.7 feet NGVD, but nothing is flooded 
because the area is currently undeveloped. 

OVertopping of the Cocoplum Waterway near water control structures or road 
crossings will re.sult in flooding of several adjacent low-lying areas. In 
particular, the areas near Creighton Boulevard and between Cranberry and 
Salford Boulevards will have maximum flood depths of approximately four 
feet and two feet, respectively. Other low-lying areas will experience 
minor flooding of less than one foot, due to backwater from waterway 
tributaries rather than waterway overflow. Both of the most severely 
flooded areas are sparsely populated, so some residential flooding may 
occur. 

Flooding occurs along the R-36 Waterway on Estates Road and Van Camp 
Street, and the Tropicare Boulevard, Bullard Street and North Biscayne 
Drive crossings are overtopped. Flooding is predicted to occur upstream of 
Tropicare Boulevard in spite of the canal and crossing improvements that 
were implemented since the September, 1988 flood. For the crossings 
downstream of I-75, flooding depth ranges from 0-2 feet at Pan American 
Drive to about 2 feet at Bullard Street. Backwater behind Bullard Street 
may cause flooding on residential areas. 
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In comparing the 10-year and 25-year storm events, it is interesting to 
note that the 10-year storm in many cases produces a higher peak water 
elevation than the 25-year storm. Apparently, the longer duration and 
greater total precipitation associated with the 10-year storm results in 
greater flooding than the more extreme recurrence interval of the 25-year 
event. This may pose a problem with respect to the City's policy of using 
the 5-day, 10-year event to evaluate existing drainage systems and the 
1-day, 25-year event to evaluate future drainage systems. Based on the 
modeling results presented herein, the evaluation criteria for future 
systems may be perceived as less stringent than the criteria for existing 
systems. Further model runs may be required to resolve this issue. 

The model results also suggest that operation of the gate structures 
requires re-evaluation in order to reduce storm impacts. For the 
calibration event and for Tropical Storm Marco (October 1990), the gates 
were opened in anticipation of flood flows before any substantial amount of 
precipitation had occurred. By operating the gates in this fashion, 
additional canal storage is provided and flow through the gate structures 
is maximized. On the other hand, operation in accordance with the plan 
does not call for opening the structures until the water surface is two 
feet above the structure. Model results, presented in Table 7-3, indicate 
that this operation will have minimal impact on the peak water surface 
elevations. 

There are several reasons why the operation of the gates according to plan 
has little impact. One is that the width of the gates is typically small 
in comparison to the width of the side weirs, and a large majority of the 
total flow was conveyed by the weirs. Another is that the gates were not 
opened until there was a substantial backwater downstream of the gates, 
which reduced the amount of head available for orifice flow through the 
gate. .Additional model runs may be required to optimize the existing 
operation plan. 

7. 4 .ANALYSIS OF FUTURE PROBLEMS 

The analysis of future problems was conducted in the same manner as the 
analysis of existing problems. The only difference was that the runoff 
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flows that were routed by the EXTRAN model were based on future land use 
conditions. A comparison of critical elevations and simulated elevations 
is presented in Table 7-4. 

Because much of the study area will remain unchanged for the 20-year 
planning horizon, the problem areas and extent of flooding for future 
conditions are very similar to those for existing conditions. For the Big 
Slough and the R-36 Waterway, the existing and future water elevations were 
essentially the same, with future elevations exceeding existing elevations 
by 0.3 feet or less. For the Snover Waterway, the average difference in 
elevation was 0.5 feet, and ranged from 0.1 to 0.7 feet. The Cocoplum 
Waterway had elevation differences ranging from 0.0 to 1.9 feet, with an 
average difference of 0.2 feet. The difference of 1.9 feet occurred at 
Blueridge Lake, due to substantial development (medium density residential 
and PCD) projected within the lake's drainage area. 
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TABLE 7-4 

CRITICAL AND SIMUlATED WATER SURFACE ELEVATIONS 
Ft1l'URE LAND USE 

SIMULATED PEAK SIMULATED 
WATER SURFACE ELEVATION FLOOD DEPTH 

CRITICAL WITH WITHOUT WITH WITHOUT 
EXTRAN ELEVATION STORM GATE GATE GATE GATE 

NODE DESCRIPTION (FTNGVD) EVENT OPERATION OPERATION OPERATION OPERATION 

BIG SLOUGH 

210 Estates Boulevard 26.2 5-day, 10-year 27.3 27.3 1.1 1.1 
1-day, 25-year 26.9 26.9 0.7 0.7 

200 Trcpicare Boulevll!d 25.0 5-day, 10-year 26.3 26.3 1.3 1.3 
1-day, 25-year 25.9 25.9 0.9 0.9 

190 Reistertown Road 25.0 5-day, 10-year 26.2 26.2 1.2 1.2 
1-day, 25-year 25.8 25.8 0.8 0.8 

190 Sumter Boulevard 22.6 5-day, 10-year 26.2 26.2 3.6 3.6 
1-day, 25-year 25.8 25.8 3.2 3.2 

180 Hennessy Boulavll!d 20.8 5-day, 10-year 25.1 25.1 4.3 4.3 
1-day, 25-year 24.7 24.7 3.9 3.9 

170 HeMeSSy Boufavll!d 20.2 5-day, 10-yaar 24.8 24.8 4.6 4.6 
1-day, 25-year 24.4 24.4 4.2 4.2 

160 Mandrake Terrace 21.0 5-day, 10-yaar 24.8 24.8 3.8 3.8 
1-day, 25-yaar 24.4 24.4 3.4 3.4 

150 Sensation Straa1 19.0 5-day, 10-yaar 24.6 24.6 5.6 5.6 
1-day, 25-yaar 24.2 24.2 5.2 5.2 

150 Sumter Boulevard 21.5 5-day, 10-yaar 24.6 24.6 3.1 3.1 
1-day, 25-yaar 24.2 24.2 2.7 2.7 

140 Sensation Straat 19.9 5-day, 10-yaar 23.9 23.9 4.0 4.0 
1-day, 25-yaar 23.5 23.5 3.6 3.6 

130 Silver Palm Street 17.5 5-day, 10-yaar 22.8 22.8 5.3 5.3 
Hlay, 25-yaar 22.1 22.1 4.6 4.6 

120 Walco Street 17.8 5-day, 10-yaar 18.6 18.6 0.8 0.8 
Hlay, 25-year 18.9 18.8 1.1 1.0 

110 Price BoulaYII!d crossing 19.3 5-day, 10-yaar 13.8 13.7 
1-day, 25-yaar 14.0 14.0 

90 AR:~ol1llllox Drive crossing 16.3 5-day, 10-yaar 12.4 12.3 
1-day, 25-yaar 12.6 12.6 

90 Vastridge Straat 13.5 5-day, 10-yaar 12.4 12.3 
1-day, 25-yaar 12.6 12.6 

70 LuUabyRoad 11.2 5-day, 10-year 10.8 10.7 
1-day, 25-year 11.0 11.0 

660 Price Boulevard crossing 19.3 5-day, 10-year 15.5 15.5 
1-day, 25-yaar 15.7 15.7 

640 AR:~ol1llllox Drive crossing 16.3 5-day, 10-year 13.1 13.0 
1-day, 25-yaar 13.2 13.2 

40 Tamiarri Trail crossing 14.0 5-day, 10-yaar 9.9 9.8 
1-day, 25-year 10.1 10.0 

20 South Biscayne Drive crossing 10.0 5-day, 10-year 8.8 8.7 
1-day, 25-yaar 8.9 8.9 

SNOVER WATERWAY 

820 I Toledo Blade Blvd. crossing 28.4 5-day, 10-yaar 25.6 25.7 
1-day, 25-yaar 26.0 26.0 
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TABLE 7-4 

CRITICAL AND SIMULATED WATER SURFACE ELEVATIONS 
FU'lURE LAND USE 

(CONTINUED) 

SIMULATED PEAK 
WATER SURFACE ELEVATION 

CRITICAL WITH WITHOUT 
ELEVATION STORM GATE GATE 

SIMULATED 
FLOOD DEPTH 

WITH WITHOUT 
GATE GATE 

NODE DESCRIPTION (FTNGVO) EVENT OPERATION OPERATION OPERATION OPERATION 

790 Creighton Boulevard aossing 26.5 5-day, 10·year 25.1 25.2 
1-day, 25-year 25.6 25.7 

760 Cranberry Boulevard CIOSSing 26.0 5-day, 10-year 24.2 24.4 
1-day, 25-year 24.9 25.0 

730 Sallotd Boulevard CIOSSing 25.0 5-day, 10-year 23.5 23.8 
1-day, 25-year 24.3 24.5 

700 Sumlar Boulevard crossing 23.7 5-day, 10-year 20.3 20.3 
1-day, 25-year· 20.5 20.5 

680 WelcoStreet 18.0 5-day, 10-year 19.4 19.5 1.4 1.5 
1-day, 25-year 19.6 19.6 1.6 1.6 

COCQPLUM WATERWAY 

600 Yorkshire Street crossing 26.5 5-day, 10-year 19.8 19.7 
1-day, 25-year 20.9 21.1 

sao Guthrie Drive CtOSSing 22.7 5-day, 10-year 19.2 19.1 
1-day, 25-year 20.3 20.2 

575 Low-lying area near Guthrie Drive 19.0 5-day, 10-year 19.0 19.0 
1-day, 25-year 19.2 19.2 0.2 0.2 

540 San Mateo Drive CIOSSing 19.7 5-day, 10-year 17.5 17.4 
1-day, 25-year 18.6 18.5 

535 Low-lying area near San Mateo Or. 17.0 5-day, 10-year 17.1 17.1 0.1 0.1 
1-day, 25-year 17.3 17.3 0.3 0.3 

505 Low-lying area near WCS-108 15.0 5-day, 10-year 15.4 15.4 0.4 0.4 
1-day, 25-year 15.6 15.6 0.6 0.6 

490 Toledo Blala Boulevard crossing 18.8 5-day, 10-year 15.6 15.6 
1-day, 25-year 16.1 16.2 

485 Low-lying area near Toledo Blade 12.0 5-day, 10-year 12.7 12.7 0.7 0.7 
BoulevtVd 1-day, 25-year 12.8 12.8 0.8 0.8 

460 Creighton Boulevard aossing 15.0 5-day, 10-year 14.3 14.3 
1-day, 25-year 14.6 14.6 

455 Low-lying area near Creighton 10.0 5-day, 10-year 14.3 14.3 4.3 4.3 
Boulevard 1-day, 25-year 14.6 14.6 4.6 4.6 

430 Cranbeny Boulevard crossing 15.0 5-day, 10-year 12.6 12.6 
1-ilay, 25-year 12.8 12.8 

425 Low-lying area near Cranberry 10.0 5-day, 10-year 12.2 12.3 2.2 2.3 
and Salford Boulevards 1-day, 25-year 12.4 12.5 2.4 2.5 

410 Sallotd Boulevard CIOSSing 15.0 5-day, 10-year 12.2 12.3 
1-day, 25-year 12.4 12.4 

390 Sumlar Road CtOSsing 12.5 5-day, 10-year 11B 11.8 
1-day, 25-year 12.0 12.0 

370 North Port Boulevard crossing 14.0 5-day, 10-year 11.1 11.2 
1-day, 25-year 11.3 11.4 

370 Residential develq:m~enl 11B 5-day, 10-year 11.1 11.2 
1-day, 25-year 11.3 11.4 
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EXTRAN 
NODE 

TABLE 7-4 

CRITICAL AND SIMULATED WATER SURFACE ELEVATIONS 
Ft1I'URE LAND USE 

(CONTINUED) 

SIMULATED PEAK 
WATER SURFACE ELEVATION 

CRITICAL WITH WITHOUT 
ELEVATION STORM GATE GATE 

DESCRIPTION (FTNGVD) EVENT OPERATION OPERATION 

R·36 WATERWAY 

350 Estales Road 26.5 5-day, 10-year 26.9 26.9 
1-day, 25-year 26.5 26.5 

340 Estales Road 27.0 5-day, 10-year 26.4 26.4 
1-day, 25-year 26.0 26.0 

330 Estales Road 25.0 5-day, 10-year 25.9 25.9 
1-day, 25-year 25.7 25.7 

315 V1111 Calrp Street 23.5 5-day, 10-year 25.4 25.4 
1-day, 25-year 24.9 24B 

310 Tropicare Boulava!d crossing 25.0 5-day, 10-year 25.2 25.2 
1-day, 25-year 24.7 24.7 

310 V1111 Calrp Street 23.5 5-day, 10-year 25.2 25.2 
1-day, 25-year 24.7 24.7 

290 1-75 27B 5-day, 10-year 25.1 25.1 
1-day. 25-year 24.3 24.3 

275 At.vood Str&el 20.0 5-day, 10-year 17.9 17.9 
1-day, 25-year 17.7 17.7 

260 Bullanl Slreel 10B 5-day, 10-year 12.9 12.9 
1-day, 25-year 13.1 13.1 

240 North Biscayne Drive crossing 11.4 5-day, 10-year 12.4 12.4 
1-day, 25-year 12.5 12.5 

220 P1111 American Drive crossing 9.5 5-day, 10-year 10.0 9.9 
1-day, 25-Y\18( 10.2 10.1 

7-16 

SIMULATED 
FLOOD DEPTH 

WITH WITHOUT 
GATE GATE 

OPERATION OPERATION 

0.4 0.4 

0.9 0.9 
0.7 0.7 
1.9 1.9 
1.4 1.3 
0.2 0.2 

1.7 1.7 
1.2 1.2 

2.1 2.1 
2.3 2.3 
1.0 1.0 
1.1 1.1 
0.5 0.4 
0.7 0.6 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The city of North Port, Florida, is located north of Port Charlotte, in the southeast corner of 

Sarasota County. North Port is situated near the mouth of the Big Slough watershed, which is 

tributary to the Myakka River. A large area (140 square miles) of agricultural land lies 

upstream of the city boundary in the Big Slough watershed. The incorporated land area of the 

city encompasses 55 square miles. Figure 1-1 illustrates the City's location within the 

watershed. 

The predominant land use in the incorporated areas of the city consists of platted and cleared, 

but undeveloped, residential lots. Of 69,000 residential lots platted by the General Development 

Corporation (GDC), only about 7%, based on 1989 aerial photos, are currently developed. 

Based on population growth rates provided in the 1988 comprehensive plan, the developed area 

will increase to about 20% over the next 20 years. Over 800 miles of roads and 80 miles of 

canals were constructed by GDC in support of their land development efforts. 

The natural drainage pattern of the watershed consisted of intermittent flow between large 

wetland areas. The amount of storm runoff from the watershed was greatly increased by the 

filling of existing depressions, clearing of vegetation, and construction of the existing road 

system. This increased runoff, combined with the constructed network of drainage canals, has 

significantly increased the volume of flow in the Big Slough and Myakkahatchee Creek during 

storms. 

Areas of North Port experience severe flooding during storm events under existing conditions. 

In September, 1988, large areas of the city, including major evacuation routes, were inundated 

by a storm which produced approximately 8 inches of rainfall in a 5-day period. Computer 

simulations of the 1 0-year, 5-day storm event and the 25-year, 1-day storm event under existing 

1-1 
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and future land use conditions have revealed additional potential flooding problems. Major 

flooding is predicted along the Big Slough waterway between the northern city boundary and 

Snover waterway. This flooding overtops Tropicare Boulevard, Reistertown Road, Sumter 

Boulevard, and numerous smaller roads in the vicinity. Flooding is also predicted in the 

northeastern portion of the city, along the R-36 waterway on Estates Road and Van Camp Street, 

and overtops the Tropicare Boulevard, Bullard Street, and North Biscayne Drive crossings. 

Along the southern portion of R-36, low-lying areas adjacent to the Bullard Street, North 

Biscayne Drive, and Pan American Boulevard crossings may be flooded, due to undersized 

culverts at these crossings. Additional flooding may occur in low-lying areas adjacent to the 

Cocoplum waterway, especially in the vicinity of Cranberry and Creighton Boulevards, and in 

the area to the north of Snover waterway, known as "Panacea." 

1.2 BIG SLOUGH WATERSHED STUDY 

The City of North Port has contracted with Camp Dresser & McKee Inc. (CDM) to conduct 

a study of the Big Slough Watershed, as part of the City's multi-phased stormwater management 

improvement program. The overall objective of the study is to develop the engineering and 

scientific tools necessary to formulate and evaluate effective solutions for stormwater 

manag~ment within the city, and to apply those tools to identify and evaluate measures to 

mitigate flooding problems and improve water quality. 

The frrst two phases of the study included the following tasks: 

Phase I 

• Review of the regulatory requirements for surface waters within the watershed. 

• Water quality assessment of the Big Slough System . 

• Inventory of wetlands assessments conducted in the watershed . 

1-3 
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Phase II 

• Selection, calibration, and application of hydrologic and hydraulic models to 
identify current and projected flooding problems. 

• Recommendations for subsequent phases of the City's stormwater improvement 
program. 

Phase III of the project is to include the following tasks: 

• Develop conceptual solutions to reduce flooding and to address water quality 
concerns. 

• Develop and evaluate a detailed stormwater management master plan (SWMMP). 

• Prepare a preliminary design report for the selected SWMMP. 

This letter report provides a summary of conceptual solutions, with a preliminary analysis of 

their comparative costs and benefits. It is intended to serve as the starting point from which to 

select the mix of solutions which will constitute the SWMMP. The remaining sections of this 

report include: 

• A description of flood areas: their location, extent, the approximate value of 
inundated land, and the amount of major road flooding. 

• A description of water quality problems in the City. 

• Presentation of conceptual solutions to flooding and water quality problems - both 
structural and Ron-structural. 

• Comparative evaluation of proposed conceptual solutions, and a discussion of how 
they can best be combined into SWMMP alternatives. 

1-4 
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2.0 DESCRIPTION OF FLOOD AREAS 

2.1 INTRODUCTION 

The 25-yea.r-1 day storm was used to model existing flooding problems and act as a "first cut" 

for evaluation of the alternatives presented in this document. Areas of potential flooding, first 

identified based on existing conditions during Phase IT of this study, are shown in Figure 2-1. 

Flood areas are labeled A through H. The extent of flooding in each area is approximate and 

was estimated from the topography shown on the United States Geological Survey (USGS) maps 

for the area. The following sections provide a detailed description of each potential flooding 

area. Land costs are based on actual appraised values available. Where unavailable the 

representative values of $200,000 per acre developed and $4,000 per acre undeveloped were 

used based on a review of the Sarasota County Property Appraisers Records 1992. 

2.2 FLOOD AREA A 

Flood area A is located in the northwest corner of North Port, and includes 1,500 acres of land. 

Land use in flooding area A is primarily residential, but sparsely developed. It includes a 

portion of the North Port Estates subdivision, which is designated "Agricultural," according to 

the City of North Port Comprehensive Plan of 1988. The remaining area consists of hundreds 

of smaller undeveloped residential lots and four commercial lots, with little or no existing 

development. The value of developed and vacant land in this area is estimated at between 6 and 

9 million dollars. The range of land value is based on the assumption that from 0% to 1 % of 

the land is developed. Approximately 7,000 feet of Tropicare Boulevard, 8,000 feet of North 

Biscayne Drive, 8,000 feet of Ponce de Leon Boulevard, and numerous smaller streets are 

overtopped by flooding in this area. Flooding in this area is caused by overtopping of the R-36 

canal. This appears largely due to backwater effects from downstream constrictions as described 

in Flood Areas C, D and E. 

2-1 
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2.3 FLOOD AREA B 

Flood area B represents the most extensive flooding area identified in Phase II. It includes 3300 

acres lying on both sides of the Big Slough, from the northern city limit to the confluence of the 

Big Slough with Snover Warerway. Land use is similar to that in Area "A": primarily 

undeveloped residential land, with a few undeveloped commercial properties. 

Land along the Big Slough channel is designated a "Conservation Restricted" zone. The value 

of developed and vacant land in this area is estimated at between 13 and 19.5 million dollars. 

The most serious road flooding in this area is the overtopping of approximately 10,000 feet of 

Sumter Boulevard which, because of its interchange with I -75, is an important evacuation route. 

About 12,000 feet of Tropicare Boulevard and numerous smaller streets are also overtopped. 

Flooding in this area is due to the inadequate capacity of the Big Slough channel in this area. 

Previous studies have speculated that eliminating the runoff from agricultural areas above the 

city would eliminate flooding in this area. However, model results have shown that, even with 

these flows totally eliminated, the existing channel is inadequate to handle the runoff flows from 

the northern portion of the City without flooding adjacent streets. 

2.4 FLOOD AREAS C. D. AND E 

Flooding occurs in low-lying spots in the vicinity of Bullard Street, North Biscayne Drive, and 

Pan American Boulevard, respectively, where these streets cross the lower portion of the R-36 

waterway. Bullard Street and North Biscayne Drive are overtopped near the R-36 crossings. 

Although much smaller in exrent than areas "A" or "B," development exists in areas C, D, and 

E. Area C consists of about 60 acres of residential properties, of which an estimated 80% is 

developed. The value of developed and vacant land in this area is estimated at 10 million 

dollars. Area D contains about 15 acres of developed residential property, estimated to be worth 

about 3 million dollars. Area E consists of about 11 acres, of which about 2 acres are 

developed. The value of developed and vacant land in this area is estimated at about 100,000 

2-3 
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dollars. Flooding in all of these areas is due to inadequate channel capacity at the road 

crossings. Constriction in this area also contributes to flooding problems in area "A", upstream, 

due to backwater effects. 

2.5 FLOOD AREAS F AND G 

Computer analysis of design storms indicates that these low-lying areas north of the Cocoplum 

waterway are prone to flooding from backwater effects and overtopping of the Cocoplum 

Waterway. Area "F", in the vicinity of Cranberry Boulevard, consists of 100 acres, of which 

approximately 20% is developed residential land, and about 10% is undevelopable (along the 

MacCaughey Waterway). The value of developed and vacant land in this area is estimated at 

about 6 million dollars. Area "G" consists of 550 acres, of which about 5% is developed 

residential land. Its value is estimated at 14 million dollars. Although the hydraulic models 

indicate flooding problems in these areas, there is no known historical record of such problems. 

Before master plan solutions for this area are developed, analysis of overflow structures along 

the Cocoplum waterway will be performed to ensure that they are represented properly in the 

hydraulic model. 

2.6 FLOOD AREA H 

This area is part of the Planned Community District (PCD) known as "Panacea." It consists of 

2,300 acres of undeveloped land. Flooding in this area (780 acres) is due to overtopping of the 

Snover Waterway near its headwaters. The value of the inundated land in this area is estimated 

at 600,000 dollars. Since this land is privately owned and the flooding is largely due to local 

runoff, conceptual solutions will not concentrate greatly on reductions of flooding in this area. 

The developers of this property will be responsible for providing adequate flood protection to 

Panacea. 
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3.0 WATER QUALITY EVALUATION 

3.1 REVIEW OF PHASE 2 FINDINGS 

In Phase 2 of the Big Slough Watershed Study, a water quality assessment was conducted, with 

the results included as an appendix to the Phase 2 final report (CDM, 1991). A water quality 

database for the Big Slough watershed was developed using data from the EPA STORET and 

the USGS WATSTORE databases, in addition to monitoring data from Sarasota County and the 

North Port Water Control District. This database included a total of 987 sampling events at 

13 stations in the watershed~ Figure 3-1 depicts the gage locations and identification numbers 

within the City of North Port. The monitoring data were compared to existing water quality 

criteria contained in Florida Administrative Code Chapter 17-302, and were used to determine 

a stream water quality index (WQI) and trophic state index (TSI) for each of the monitoring 

stations. 

The results of the assessment indicate that the water quality in the watershed can generally be 

classified as fair to good. A number of water quality criteria violations were identified, 

primarily low dissolved oxygen values and related extremes in pH, as well as high bacterial 

counts. These were explained as consequences of the agricultural activities, as well as the 

natural result of wetland ecosystems, in the areas outside the City of North Port. The 

concentrations of toxic metals tended to be quite low for the watershed, in most cases at or 

below the laboratory detection limits. Trophic state analyses revealed that the watershed is 

typically a nitrogen-limited system with generally comparable values at all stations. The results 

also suggest that the trophic condition of the watershed could worsen if nutrient loadings are 

increased. 

3-1 
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3.2 DEVELOPMENT OF POLLUTION LOADING MODEL 

In Phase 3 of the Big Slough Watershed Study, pollution loadings under existing and future land 

use conditions will be estimated using the CDM Watershed Management Model. Existing 

conditions are based on land use from 1989 aerial photos, while future conditions are based on 

2010 projections for land use from the Comprehensive Plan and the City Planning Department. 

The model is a microcomputer-based planning tool to estimate average annual loadings for a 

watershed or watershed subarea, accounting for loadings contributed by surface runoff, 

baseflow, point sources and septic tanks. In addition to calculating uncontrolled loadings, the 

model can be used to evaluate management alternatives such as implementation of best 

management practices (BMPs). 

Data required to use the model include the following: 

• Existing and future land use, 

• Average annual precipitation, 

• Average annual streamflow, 

• Distribution of streamflow between surface runoff and baseflow, 

• Average surface runoff concentrations for various land uses (also known as event 
mean concentrations, or EMCs), 

• Average baseflow concentrations, 

• Point source flows; effluent concentrations; disposal methods, and 

• Areas served by septic tanks. 

The data used in the model, and the sources of these data, are discussed in the following 

sections. 
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3.2.1 LAND USE 

Tables 3-1 and 3-2 list the distribution of land use in the watershed for existing and future 

conditions, respectively. Most of the values shown in the tables were developed in Phase 2 

when the hydrologic model of the watershed was developed. The only change from the 

hydrologic model to the water quality model was the distinction between open space, rangeland, 

forest and cropland. In the hydrologic model, these land uses were all considered to be one 

percent impervious, and did not have to be separated when considering the quantity of surface 

runoff. However, cropland would be expected to generate considerably different surface runoff 

quality (e.g., higher nutrient levels) than forest or rangeland. Identification of cropland areas 

was performed through inspection of aerial maps. 

3.2.2 AVERAGE ANNUAL PRECIPITATION AND STREAMFLOW 

Average annual precipitation and streamflow values were developed based on long-term gage 

records from the Myakka River State Park raingage and the Myakka River streamflow gage, 

respectively. After analyzing 46 years of rainfall data and 50 years of streamflow data, the 

following values were obtained: 

• Average annual precipitation: 54.3 inches 

• Average annual streamflow: 14.5 inches 

The drainage area above the Myakka River gage is largely undeveloped, so the quantity of 

streamflow is considered representative of undeveloped areas. 

3-4 
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TABLE 3-1 
LAND USE DISTRIBUTION FOR EXISTING CONDITIONS 

1990 

Number of 
Land Use Acres 

Cropland 7,973 
Forested Uplands 12,922 
Rangeland/Woodlands 56,624 
Uninhabited City 25,176 
Low Density Single Family Residential 523 
Medium Density Single Family Residential 374 
Institutional 128 
Planned Community 0 
High Density Single Family Residential 66 
Industrial 27 
Commercial/Services 82 
Wetland 18,870 

TOTAL 122,766 

TABLE 3-2 
LAND USE DISTRIBUTION FOR FUTURE CONDITIONS 

2010 

Number of 
Land Use Acres 

Cropland 7,973 
Forested Uplands 9,473 
Rangeland/Woodlands 54,454 
Unoccupied City 17,479 
Low Density Single Family Residential 4,449 
Medium Density Single Family Residential 5,125 
Institutional 182 
Planned Community 4,000 
High Density Single Family Residential 228 
Industrial 27 
Commercial/Services 506 
Wetland 18,870 

TOTAL 122,766 

3-5 

%of 
Total 

6.5% 
10.5% 
46.1% 
20.5% 
0.4% 
0.3% 
0.1% 
0.0% 
0.1% 
0.0% 
0.1% 

15.4% 
100.0% 

%of 
Total 

6.5% 
7.7% 

44.4% 
14.2% 
3.6% 
4.2% 
0.1% 
3.3% 
0.2% 
0.0% 
0.4% 

15.4% 
100.0% 
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3.2.3 DISTRIBUTION OF STREAMFLOW BETWEEN SURFACE RUNOFF AND 

BASEFLOW 

Annual surface runoff values for pervious and impervious areas in each land use category were 

calculated by multiplying the average annual rainfall volume by a runoff coefficient. For 

impervious areas, a value of 0.95 was used (i.e., 95 percent of the rainfall is converted to runoff 

for impervious areas). For pervious areas, a runoff coefficient of 0.15 was selected based on 

results from previous modeling experience. The total average annual surface runoff is calculated 

by weighing the impervious and pervious area runoff factors for each land use category. 

The runoff coefficients were used to determine the volume of streamflow due to surface runoff 

in the Big Slough watershed assuming undeveloped conditions. Based on the calculations, an 

average annual surface runoff value of 8. 8 inches was generated. Since the average annual 

streamflow volume is 14.5 inches, the difference between streamflow and surface runoff (5. 7 

inches) is assigned as baseflow. 

The amount of surface runoff and baseflow for the existing and future land use distribution is 

calculated using the results presented above. As discussed above, the runoff coefficients are 

used to calculate the surface runoff in the watershed. Baseflow is determined by adjusting the 

undeveloped baseflow as a function of the impervious area due to development. It is assumed 

that the amount of baseflow from undeveloped conditions is reduced in proportion to the fraction 

of impervious area. For example, if the watershed is 20 percent impervious in the future due 

to development, then the undeveloped baseflow value would be reduced by 20 percent to 

estimate the amount of baseflow under developed conditions. 
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3.2.4 ANNUAL EVENT MEAN CONCENTRATION (EMC) DATA 

The EMC values used to estimate surface runoff loadings in the model are presented in Table 

3-3. These values are based primarily on data from the EPA Nationwide Urban Runoff Program 

(NURP), and have been used in a number of watershed management studies in Florida. 

The developed model is currently limited to the following four constituents: 

• Total phosphorus (total P) 

• Total nitrogen (total N) 

• Lead 

• Zinc 

Total P and total N are included because they may be responsible for adverse eutrophication 

impacts. Lead and zinc are heavy metals which typically exhibit higher nonpoint pollution 

loadings than other metals found in urban runoff, are thus better documented than other metals. 

These heavy metals may therefore be viewed as surrogates for a wide range of toxicants 

identified in previous field monitoring studies of urban runoff pollution (USEPA, 1983). 

3.2.5 AVERAGE BASEFLOW CONCENTRATIONS 

Baseflow from all land use categories was assumed to exhibit the same concentrations of 

nutrients and heavy metals. Based on the water quality monitoring data for the Big Slough 

watershed, the following mean concentrations were used: 

• Total P: 0.3 mg/L 

• Total N: 1.0 mg/L 

• Lead: 0.01 mg/L 

• Zinc: 0.02 mg/L 
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TABLE 3-3 

EVENT MEAN CONCENTRATION VALUES FOR VARIOUS LAND USES 

EVENT MEAN CONCENTRATIONS IN MGIL 

LAND USE Total Total 
Phosphorus Nitrogen Lead Zinc 

Cropland 1.13 3.74 0.000 0.000 

Forested Uplands 0.16 1.02 0.000 0.000 

Rangeland/Woodlands 0.16 1.02 0.000 0.000 

Unoccupied City 0.16 1.02 0.000 0.000 

Low Density Single Family Residential 0.39 1.87 0.049 0.054 

Medium Density Single Family Residential 0.39 1.87 0.049 0.054 

Institutional 0.15 1.18 0.235 0.120 

Planned Community 0.15 1.18 0.235 0.120 

High Density Single Family Residential 0.33 1.65 0.076 0.060 

Mobile Home 0.33 1.65 0.076 0.060 

Industrial 0.15 1.18 0.235 0.120 

Commercial/Services 0.15 1.18 0.235 0.120 

Wetland 0.03 0.25 0.000 0.000 
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3.2.6 POINT SOURCES 

In the Big Slough watershed, only the General Development Utilities (GDU) wastewater 

treatment plant can be considered a point source. The average 1991 effluent disposal rate for 

the plant was about 0.87 million gallons per day (mgd) of secondary effluent. However, the 

effluent from the treatment plant is not discharged directly to a surface water. Instead, the 

discharge is distributed between golf course irrigation and deep well injection. GDU records 

indicate that an annual average of 0.12 mgd was applied to the golf course, and the remaining 

0. 75 mgd was discharged via deep well injection. It was assumed that only the effluent applied 

to the golf course would provide pollution loadings to the receiving waters in the study area. 

Results indicate that the existing point source does not have a substantial impact on watershed 

water quality. One reason is that the quantity of discharge is small with respect to the runoff 

and baseflow quantities. In addition, much of the effluent loading does not reach a receiving 

water, because it is injected into a deep well system. Finally, the loading applied to the golf 

course is reduced en route to surface waters via plant uptake and sorption within the soil. 

3.2.7 SEPTIC TANKS 

Most of the existing development in the City of North Port is served by the GDU plant. 

However, many areas of future development may not be served by sewer. Depending on 

development trends within the city, a large portion of future development may not be 

encompassed by the current land development code which requires connection to sewer if the 

development is within 114 mile of an existing system. To evaluate the possible impact of this 

trend a worst case scenario was developed which assumed that all future development will be 

served by septic tanks. A more detailed evaluation of sewered vs. septic areas will be 

incorporated into the next task of this study. 

3-9 



I 

I 
II 
I 

neplb-10 

In the water quality model, the loading due to septic tanks is determined for total N and total 

P, since these are the major pollutants associated with septic tank effluent. Data required to 

determine the pollution loadings from septic tanks include the following: 

• 
• 

Number of dwelling units per acre 

Number of persons per dwelling unit 

• Per capita wastewater flow rate 

• Total P and total N concentrations after effluent movement through unsaturated 

soil 

• Septic tank failure rate 

The septic tank failure rate defines what percentage of the septic tanks are believed to be failing 

at any given time. Reasons for septic tank failure may include high water table, structural 

failure and illegal direct connection between septic tank and receiving water. 

Septic tank loading data used in the Big Slough water quality model are presented in Table 3-4. 

The values shown reflect the findings of another modeling study that is analyzing point and 

nonpoint pollution loadings to Sarasota Bay (CDM, 1992). In the Sarasota Bay study, values 

of 2.0 persons per dwelling unit, 75 gallons per capita per day of wastewater, and an 8 percent 

failure rate were determined based on a review of local data. Total N and total P concentrations 

of 30 mg/1 and 2 mg/1, respectively, were assumed for failing septic tanks. These values are 

representative of concentrations near septic tanks after percolation through the unsaturated soil 

layer. As shown in the table, substantial nutrient loadings can be contributed by septic tanks, 

particularly from areas with high population densities. 
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TABLE 3-4 
SEPTIC TANK LOADINGS TO SURFACE WATERS 

Annual Load (lb/acre/yr) 
Land Use 

Total P Total N 

Low Density Single Family Residential 0.1 1.9 

Medium Density Single Family Res.idential 0.8 11.5 

Institutional 1.3 19.6 

Planned Community 1.3 19.6 

High Density Single Family Residential 1.3 19.6 

Industrial 1.3 19.6 

Commercial/Services 1.3 19.6 

I 
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3.3 MODEL RESULTS FOR EXISTING LAND USE 

Based on the model input data presented in Section 3.2, the water quality model was used to 

determine average annual streamflow volumes and loadings of total P, total N, lead and zinc in 

the Big Slough watershed. The streamflow and loading data were used to calculate a flow

weighted annual average instream concentration for each of the water quality constituents. These 

values were compared to observed data to assess whether or not the model loading results are 

reasonable. 

The calculated average annual results are presented in Table 3-5. The results indicate that 

simulated nutrient concentrations are moderate to high relative to Florida's WQI criteria, 

whereas metals concentrations appear to be low. Simulated total nitrogen concentrations are 

typically between the 40th percentile (1.00 mg/1) and 50th percentile (1.20 mg/1) values for 

Florida streams based on the WQI criteria. Phosphorus, however, is typically near the 70th 

percentile (0.24 mg/1). For both lead and zinc, the simulated instream concentrations are less 

than 0.01 mg/1, due to the very limited amount of residential and industrial/commercial 

development in the watershed. The existing simulated average annual loadings for the entire 

watershed are: 

Existing 
Average Annual Loading 

Constituent 

Total P 

Total N 

Lead 

Zinc 

3-12 

Qb/year) 

105,820 

491,300 

2,170 

3,540 
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TABLE 3-5 
MODEL RESULTS FOR EXISTING LAND USE 

1990 
--------------------------------------------------------------------------------------------------------------------------------------

AVERAGE ANNUAL LOADS FLOW ~EIGHTED CONCENTRATIONS 
DRAINAGE ----------------------------- ---------------------------------------AREA FLOW TOTAL P TOTAL N LEAD ZINC TOTAL P TOTAL N LEAD ZINC 

LOCATION GAGE(S) I (SQ MI) (IN/YR) (LB/YR) (LB/YR) (LB/YR) (LB/YR) (MG/L) (MG/L) (MG/L) . (MG/L) 
------------------- ------------ ---------- --------- -------- --------- --------- --------- --------- --------- --------- ---------Big Slough Q SR 72 2299410 36 14.9 21,860 95,760 290 590 0.28 1.23 0.004 0.008 

25030013 

Big Slough Q I-75 25030014 I :I 15.0 I 47,260 I 211,860 I 680 I 1,360 I 0.26 I 1.17 I 0.004 I 0.008 

Snover ~aterway a I 2.7043E+12 14.9 19,660 91,930 290 580 I 0.24 I 1.14 I 0.004 I 0.007 
Chamberlain Blvd 

~ !snover ~aterway a I 2.7043E+12 I sz 1 1s.z I 29,160 I 134,110 I 410 I 810 I 0.25 I 1.17 I 0.004 I 0.007 I Sumter Blvd _,_ 
~ ·Big slough iii I 2.7041E+12 I 14o 1 1s.z 1 78,770 1 357,730 I 1,130 I 2,240 I 0.26 I 1.16 I 0.004 I 0.007 

Price Blvd 

Cocoplum ~aterway iill 2.7016E+12 I 
san Mateo Drive 

zo 1 16.6 1 9,7oo I 48,060 I 160 I 320 I 0.21 I 1.02 I 0.003 I 0.007 

Cocoplum ~aterway il 2.7016E+12 I 29 1 16.8 1 14, 74o 1 72,690 I 240 I 490 I 0.21 I 1.02 I 0.003 I 0.007 
Chamberlain Blvd 

Cocoplum ~aterway iill 2.7024E+12 I 39 1 11.s 1 20,100 I 8,990 I 430 I 740 I 0.21 I 1.03 I 0.004 I 0.008 
North Port Blvd 

Big Slough at or I zso3o41o 1 192 1 15.7 11os,820 1 491,3oo 1 2,110 I 3,530 I 0.24 I 1.13 I o.oos I 0.008 
above us 41 25030413 

2.7025E+12 
--------------------------------------------------------------------------------------------------------------------------------------
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Table 3-6 provides a comparison of simulated and observed instream concentrations at the 

monitoring stations. For the observed values, the table lists the number of observations and the 

arithmetic average of the values. Lead and zinc are represented by a range of values, because 

many of the observations were below the detection limit. In this case, the lower value in the 

range represents the average, assuming a value of zero for each measurement that was below 

the detection limit. The higher value in the range represents the average assuming the detection 

limit as the concentration for each measurement that was below the detection limit. 

The results indicate that there is good agreement between the simulated and observed data. Like 

the simulated data, the observed data indicate that nutrient concentrations in the watershed are 

moderate to high, whereas metals concentrations are low. In addition, the difference between 

simulated and observed average values for nutrients is typically less than 20 percent, and the 

simulated metals data are usually within the range of values established for the observed data. 

Thus, it appears that the water quality model provides a reasonable representation of pollution 

loadings from the watershed. 

3.4 MODEL RESULTS FOR FUTURE LAND USE 

After the model results for existing land use were verified by comparison to observed data, the 

model was applied to estimate pollution loadings for future conditions. The major differences 

between existing and future loadings are increases in surface runoff loadings due to new 

development, and associated increases in wastewater loadings due to the increase in population. 

The calculated average annual results for future conditions are presented in Table 3-7. A 

comparison of the data in Tables 3-5 and 3-7 indicates that the average annual loadings for all 

of the modeled constituents will increase considerably: 

3-14 
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TABLE 3-6 

COMPARISON OF SIMULATED AND OBSERVED WATER QUALITY DATA 
1990 

-------------------------------------------------------------------------------------------------------------------------------------------------
OBSERVED CONCENTRATIONS SIMULATED CONCENTRATIONS 

DRAINAGE ------------------------------------------------- ---------------------------------------LOCATION I GAGE(S) I AREA FLOW TOTAL P TOTAL N LEAD ZINC TOTAL P TOTAL N LEAD ZINC 
(SQ Ml) (lN/YR) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 

;~;-;l~~;~-;-;;·;;--,----;2~~~~- ---------- --------- --------- --------- -------------- -------------- --------- --------- --------- ---------36 14.9 0.33 1.32 0.007-0.009 0.019 0.28 1.23 0.004 0.008 
25030013 (46) (46) (10) (10) 

Big Slough a I-75 I 25030014 84 15.0 0.35 1.44 o.oo1-o.oo3 I o.oo1 I 0.26 I 1.17 I 0.004 I 0.008 
(27) (27) (5) (1) 

Snover Waterway a 2.7043E+12 38 14.9 0.22 1.27 o.oo4-o.oos I 0.001 I 0.24 I 1.14 I 0.004 I 0.007 
Chamberlain Blvd (19) (19) (5) (1) 

c-> Snover Waterway a 2.7043E+12 52 15.2 0.18 1.11 o.oo3-0.016 I o.oo8-0.011 I 0.25 I 1.11 I 0.004 I 0.007 I SUIIter Blvd (19) (19) (9) (4) ..... 
()1 

Big Slough a 0.001 I 0.26 I 1.16 I 0.004 I 2.7041E+12 140 15.2 0.34 1.29 0.001-0.002 I 0.007 
Price Blvd (19) (19) (5) (1) 

CocoplUII Waterway a 2.7016E+12 20 16.6 0.35 1.18 o.ooz-o.oo4 I 0.001 I 0.21 I 1.02 I 0.003 I 0.007 
San Mateo Drive (19) (19) (5) (1) 

Cocoplum Waterway a 2.7016E+12 29 16.8 0.17 1.07 0.004-0.005 0.002 I 0.21 I 1.02 I o.oo3 I 0.007 
Chamberlain Blvd (19) (19) (5) (1) 

Cocoplum Waterway a 2.7024E+12 39 17.5 0.12 0.98 0.002-0.015 0.002-0.006 I 0.21 I 1.03 I 0.004 I 0.008 
North Port Blvd (19) (19) (9) (6) 

Big Slough at or 25030410 192 15.7 0.25 1.25 o.oo1-o.o23 I o.ooo-o.oos I 0.24 I 1.13 I o.oos I 0.008 
above US 41 25030413 (66) (66) (10) (6) 

2.7025E+12 
-------------------------------------------------------------------------------------------------------------------------------------------------
Notes: 

1. Observed concentrations represent the arithmetric average of the observations at each gage. 
2. Numbers in parentheses = number of observations in monitoring data set. 
3. Simulated concentrations are flow-weighted concentrations based on average annual streamflow and load. 
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TABLE 3-7 

MODEL RESULTS FOR FUTURE LAND USE 
2010 

-----------------------------------------------------------------------------------------------------------------------------------------
AVERAGE ANNUAL LOADS FLOW WEIGHTED CONCENTRATIONS 

DRAINAGE --------------------------------------- ---------------------------------------LOCATION I GAGE(S) I AREA FLOW TOTAL P TOTAL N LEAD ZINC TOTAL P TOTAL N LEAD ZINC 
(SQ HI) (IN/YR) (LB/YR) (LB/YR) (LB/YR) (LB/YR) (MG/L) (MG/L) (MG/L) (MG/L) 

--------------------- -------------~---------- --------- --------- --------- --------- --------- --------- --------- --------- ---------Big Slough iii SR 72 2299410 36 14.9 21,860 95,760 290 590 0.28 1.23 0.004 0.008 
25030013 

Big Slough iii I-75 25030014 I :I 15.1 I 48,770 I 221,250 I 960 I 1,640 I 0.27 I 1.21 I o.oos I 0.009 

Snover Waterway iii 2.70434E+12 17.1 22,890 143,190 1,760 1,340 I 0.25 I 1.55 I 0.019 I 0.014 
Chamberlain Blvd 

snover Waterway iii 2.70434E+12 I sz I 11.1 I 33,790 I 193,960 I 2,11o I 1,840 I 0.26 I 1.50 I 0.017 I 0.014 
CN ISI.Illter Blvd 

I ... IBig Slough iii I 2.70409E+12 I 140 1 16.o 1 85,390 1 431,450 1 3,330 I 3,660 I 0.26 I 1.33 I 0.010 I 0.011 en Price Blvd 

Cocoplllll Waterway iii 
San Mateo Drive 

I 2.70158E+12 I zo 1 16.9 1 9,860 I 50,280 I 300 I 390 I 0.21 I 1.05 I 0.006 I 0.008 

Cocoplllll Waterway iii I 2.70158E+12 I 29 1 19.4 1 18,820 I 114,430 I 
Chamberlain Blvd 

1,280 I 1,190 I 0.23 I 1.39 I 0.016 I 0.014 

Cocoplum Waterway iii I 2.70243E+12 I 39 I 22.8 I 33,oso 1 219,s7o I 
North Port Blvd 

3,120 I 2,780 I 0.26 I 1.70 I 0.024 I 0.022 

Big Slough at or I 2so3o41o 1 192 I 17.6 1 126,950 1 696,oso 1 
above US 41 25030413 

7,410 I 7,290 I 0.26 I 1.43 I 0.015 I 0.015 

2.70249E+12 
-----------------------------------------------------------------------------------------------------------------------------------------
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INCREASE IN POLLUTANT LOADING 
EXISTING TO FUTURE CONDffiONS 

Constituent 

Total P 
Total N 
Lead 
Zinc 

% Increase 

20 
42 

241 
107 

Simulated total N concentrations are typically between the 50th percentile (1.20 mg/1) and 70th 

percentile (1.60 mg/1) values for Florida streams as specified in the WQI criteria, and total 

P is typically near the 70th percentile (0.24 mg/1). The increase in nutrient loadings 

(particularly total N) could have an adverse impact upon the trophic condition of the surface 

waters in the watershed. The lead and zinc loadings result in flow-weighted concentrations that 

are still below 0.03 mg/1. However, violation of the water quality criteria as a result of rainfall 

events is likely to be more frequent in the future . 

The loading results for the modeled constituents are also presented in Figures 3-2 and 3-3, which 

show how the total loadings are distributed between pollution sources. Figure 3-2 shows how 

the loadings for total P and total N are distributed between surface runoff, baseflow, point 

sources and septic tanks. For total P, surface runoff and septic tanks contribute about equally 

to the future increase in loadings. For total N, however, the loading increase due to septic tanks 

is substantially greater than the increase due to surface runoff. In Figure 3-3, it is apparent that 

surface runoff will account for the future increases in metals loadings. For both lead and zinc, 

it appears that the surface runoff loadings will increase by about an order of magnitude due to 

development. Due to the assumption that all new development would use septic tanks, increases 

in the point source (GDU WWTP) loading are not considered a factor. 
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The results of the future land use analysis indicate that control of surface runoff and wastewater 

loadings is necessary to minimize future water quality impacts. Potential methods for reducing 

future increases in pollution loadings may include the following: 

• Structural best management practices (BMPs) 

• Nonstructural measures such as restrictions on residential densities 

• Alternative methods of wastewater treatment 

3-20 
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10. New relief channel for Big Slough. None of the alternative solutions listed above 
totally eliminate residential and roadway flooding along the Big Slough. This is 
because the existing natural channel between Snover Waterway and the northern 
city limit is inadequate to handle local runoff flows generated by the developed 
areas within the city. In order to totally eliminate flooding in this area, one 
or more of the above solutions must be combined with an increase in the 
conveyance capacity of the Big Slough. To preserve the natural character of the 
existing waterway, parallel channels can be excavated in the bank areas between 
the existing natural channel and adjacent streets. If this area is developed to 
include bike paths and landscaping, it could preserve the natural beauty of the 
original channel, reduce flooding, and provide scenic and recreational amenities. 

4.4 EVALUATION OF CONCEPTUAL SOLUTIONS 

The conceptual solutions presented in the previous section were evaluated separately and in 

combinations using a specially developed matrix. The matrix attempts to screen conceptual 

solutions on both economic and non-economic factors. 

4.4.1 ECONOMIC FACTORS 

The economics portion of the matrix looks at the components of the conceptual solutions which 

can be assigned a cost. For example, the capital costs of each solution are included in the 

matrix. Capital costs are rough planning-level estimates, based on previous similar projects. 

These include costs of construction of large box culverts, raised roadways, berms and 

storm water detention basins. The cost of land acquisition is based on appraised value of existing 

property in the area, where available. The value of some areas is based on a range of estimates 

of the percentage of occupied and unoccupied properties in the area. The economic benefits of 

projects are expressed in terms of costs "saved" through reduced flooding. These cost savings 

are based on the underlying assumption that reduced flooding benefits are equal to the land value 

of properties subject to flooding, both occupied and unoccupied. This methodology results in 

land purchase/road raising solutions with 0 cost points, and allows us to identify solutions which 

reduce flooding with lower capital outlays. The point structure, both for costs and benefits, 
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equates to 5 points per million dollars spent (-5 points) or per dollar saved ( +5 points). Table 

4-1 presents the economic section of the matrix. 

4.4.2 NON-ECONOMIC FACTORS 

I Non-economic factors included in the matrix are conceptual solution feasibility (i.e., the 

estimated ability to actually implement the solution, considering land requirements, permitting 

requirements, etc.), water quality impacts, environmental impacts, erosion impacts, potential for 

water supply augmentation, and recreation potential. 

~I 

I 
I 

I 
I 

A possible range of points can be assigned to each of these categories as follows: 

Category Range of Possible Scores 

Feasibility 
Water Quality Impacts 
Environmental Impacts 

Erosion Impacts 
Water Supply Augmentation 

Recreation Potential 

Table 4-2 presents the non-economic portion of the matrix. 

-25 to +25 
-25 to +25 
-25 to +25 
-10 to +10 

0 to +10 
0 to +10 

The feasibility, water quality, and environmental categories were deemed more important and 

were therefore assigned a larger scoring range. Erosion, water supply augmentation, and 

recreation were assessed as less important and were therefore assigned a lower scoring range. 

Since it is not expected that any of the conceptual solutions would have an adverse impact on 

water supply augmentation or recreation, those categories cannot be assigned negative scores. 

4-10 
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TABLE 4-1 
CONCEPTUAL SOLUTION ECONOMIC MATRIX 

Conce(ltual Affected Capilli Costs Flood Solution Areas 
Cost Pointa ($mil) 

1 A,C 35.5 -178 

2 CD 12.5 -62 

3 FG 11.6 -58 

4 CD 1.2 -6 

s B 1.0 -S 

6 B 0.2 -I 

7 B 0.2 -I 

8 A 4.2 -21 

9A B 17.0 -85 

9B B 9.0 -45 

10 B 6.0 -30 

451 BCD 2.6 -12 

4,5 1,8 ABC,D 6.6 -33 

4,S.7,9B BCD 11.4 -51 

4 5 710 BCD 7.4 -37 

4,5,7,8,10 A,B,C,D 11.6 -58 

Economic Factors: 
-S Pointa per $million capital costs 
+ 1 Point per Acre developed area flooding reduction 
+ 1 Poim per 50 acres undeveloped area flooding reduction 
+ 1 Point per 1000 feet roadway flooding reduction 

Economic Factors 

Developed Area 
Flood Reduction 

Undeveloped Area 
Flood Reduction 

Roadway Flooding 
Reduction 

Area (ac) Poill18 Area(ac) Poill18 Feet Pointa 

43 43 4,217 84 51000 51 

62 62 21 0 0 0 

45 45 530 11 2400 2 

62 62 19 0 0 0 

2 2 300 6 s 000 s 
0 0 0 0 0 0 

0 0 0 0 0 0 

12 12 1 ISS 23 25,000 2S 

24 24 2 379 48 22000 22 

18 18 1782 36 11,000 11 

24 24 2379 48 23 000 23 

80 80 1 801 36 11 000 11 

92 92 2959 59 36 000 36 

92 92 3 013 60 22,000 22 

92 92 3 013 60 23 000 23 

104 104 4,171 83 48,000 48 

• lllliliii! 

Cost 
Poill18 . CostRank 

0 12 

0 12 

0 12 

56 7 

8 11 

-I 15 

-I IS 

39 8 

9 10 

20 9 

65 6 

liS 5 

154 2 

117 4 

138 3 

177 1 
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TABLE 4-2 
CONCEPTUAL SOLUTION NON-ECONOMIC MATRIX 

Non-Economic Factors 

Water 
Conccvtuat Affected Feasibility W.Q. Impacts Environmental Erosion Supply 

Solution Flood Areas Points Points Impacts Impacts Potential Points Points Points 

I AB -20 0 s 0 0 

2 C,D -25 0 s 0 0 

3 FG -20 0 s 0 0 

4 CD 20 0 0 -S 0 

s B 25 0 0 0 0 

6 B 25 0 s 0 0 

7 B 25 0 0 0 0 

8 A -IS 0 10 s s 
9A B -25 IS -10 10 s 
9B B -20 10 -10 10 s 
10 B 10 0 s s 0 

4S1 BC,D 23 0 0 -3 0 

4,5,7 8 ABCD -1 0 6 2 3 

4,5,7,9B BC,D -11 8 -8 7 4 

4 5 7,10 BC,D 1S 0 4 3 0 

4,5,7,!1,10 I A,B,C,D 4 0 6 4 2 
L -

Non-Economi.: Faotors: 
-26 to + 26 Pointe for feaaibility 11.,... ec:quiaitlon, •- of c:onatruction. implementabilityl 
-:16 to + 26 Points for Water Quofrty Effoc:1a, Environmental Effecta 
-10 to + 10 pointe for Eroaion Eflecta 

0 to + 10 Points for Willer Supply Potential 

TarAL 
Non-Cost 

Recreation 
Non-Cost 

Rank 
Potelllial 

Points Points 

s -10 14 

s -IS 16 

s -10 14 

0 1S 8 

0 25 4 i 

s 3S 1 ! 

0 25 4 
i 

s 10 10 
i 

s 0 12 

s 0 12 

10 30 2 

0 20 7 

3 13 9 

4 4 11 

8 30 2 

7 23 6 
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Under the feasibility category, a score of -25 indicates a high degree of difficulty to implement 

the solution. A score of 25 indicates that the solution should be easy to implement. Negative 

scores for water quality, environmental, and erosion impacts indicate that the solution is 

expected. For the water supply augmentation and recreation categories, a zero (0) score 

indicates that benefits are anticipated. 

For combinations of solutions, the score in each category is typically assigned a value in between 

those assigned to the solution individually. The scores for combinations of solutions are 

weighted based on the capital cost of the conceptual solutions. 

4.4.3 CONCEPTUAL SOLUTION DISCUSSION 

By analyzing the matrix presented in Tables 4-1 and 4-2, it is clear that some solutions rank far 

better than others. This section discusses the rankings generally by solution type and provides 

some of the rationale for the non-economic scoring. 

Land Purchase Options 

Conceptual solutions 1, 2, and 3 involve land purchase solutions, wherein flooded properties are 

purchased by the City and converted to park land or other non-developed uses. Under this 

option, certain major roads are assumed to be raised to allow for evacuation during major 

storms. 

As discussed previously, these solutions end up with 0 cost points in the economic factors matrix 

(Table 4-1), since the costs and benefits are "equal." 

It is evident from Table 4-2 that these solutions had low non-economic scores. This is because 

these solutions were assigned high negative feasibility scores (due to the anticipated problems 

with attempting to contact all property owners, purchasing properties, forcing people out of their 
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homes, etc.). In addition, these solutions provide few non-cost benefits. Slight positive 

environmental and recreation ben~:'fits are envisioned for these options. 

Culvert Improvement Options 

Conceptual solutions 4 and 5 involve the cleaning and widening of culverts beneath major 

roadways in an attempt to "move" more stormwater through the system without creating 

backwater conditions. 

These solutions are relatively inexpensive and have the potential to provide significant flooding 

relief. Thus, they tend to be cost positive. This is true for solution 4, which involves increasing 

the capacity of two road crossings. For solution 5, although the culvert improvements provide 

a slight amount of flood relief, low grade conditions in the upstream channel preclude the 

optimum benefit from being achieved by the culvert widening alone. 

The primary non-cost benefit of culvert improvements is that they are implementable. Thus 

these options are given high positive marks for feasibility. These options are given neutral (0) 

scores for most of the other categories. A slight negative erosion impact was assigned to 

instances where the increased capacity (and resultant increased flows) may tend to increase 

downstream erosion. 

Channel Cleaning and Grading 

At least two options (solutions 6 and 7) can be considered for cleaning and grading channels to 

increase capacity. These options involve work in the channels without widening the channel; 

rather, the bottom of the channel profile is graded to improve flow-through. 

Once again, these options provide relatively inexpensive means to reduce flooding. However, 

the two options analyzed in this report are not expected to produce a significant improvement 
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in flooding by themselves. Thus, the solutions analyzed in this report had slight negative cost 

scores, the only negative cost scores in the matrix. 

The non-cost scores of these options tend to be in the middle of the range. These options are 

feasible, but do not produce any other significant benefits by themselves . 

Flow Diversion 

Conceptual solution number 8 involves peak flow diversion to relieve flooding in area A. It is 

possible that additional diversion measures could be considered as alternatives for relieving 

potential flooding in areas F and G. These alternatives would divert flow from the Cocoplum 

Waterway to the south. 

Flow diversion options can vary significantly in cost depending on how much flow needs to be 

diverted and how far it has to be moved. In North Port, the extensive network of canals and 

existence of nearby channels may make peak flow diversion a potentially attractive option. 

Again, the non-cost analysis of flow diversion options can vary significantly from project to 

project. In this case, diversion provides opportunities for positive environmental, erosion, water 

supply, and recreation impacts. 

Flow Detention 

Solutions 9A and 9B involve the detention of peak flows upstream of the City. The flat terrain 

in the vicinity of North Port makes the detention of peak flows difficult. Detention in the area 

requires a significant amount of land and berm, which drives up the capital cost of these 

options. This is evidenced from Table 4-1, where the detention options scored relatively low 

compared to other structural solutions. 
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On the other hand, the detention options received fairly high non-economic scores in all areas 

except feasibility. The overall weighting of the feasibility in comparison to other non-economic 

factors tends to drive the score down. 

Parallel Channels/Channelization 

Solution 10 looked at the possibility of channelizing the upper reaches of Myakkahatchee Creek 

within the City of North Port. This option actually is intended to leave the existing channel 

intact, but to construct one or two parallel overflow channels in the overbanks. This option 

could allow the creation of a multi-use park which provides other benefits in addition to flood 

control. 

This option, by itself, was the highest scoring single solution from a cost standpoint (it scored 

lower than combinations of solutions, however). 

From a non-economic standpoint, this solution finished second, due mainly to a fairly consistent 

positive score. 

Combinations of Solutions 

It is evident from Tables 4-1 and 4-2 that there are significant advantages in combining solutions 

to reduce overall flooding. For example, solutions 5 and 7 individually score very low from a 

cost/benefit standpoint, but in combination provide substantial benefits. 

The highest-scoring alternatives, both from a cost and non-cost standpoint, involved 

combinations of solutions which excluded the detention option(s). The high costs for the 

detention options outweigh the flood benefits in comparison to other combinations. Non-cost 

scores for combinations of alternatives were also among the highest. 
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4.4.4 CONCEPTUAL SOLUTION ANALYSIS 

Table 4-:3 presents the conceptual solutions once again. In this table, each solution's rank by 

economic and non-economic factors is shown. 

Cost Rankin~: 

The alternative which combines solutions 4, 5, 7, 8, and 10 gets the highest cost ranking, 

indicating that is provides the greatest amount of flood protection for a' lower cost than other 

options. 

Under this alternative, the culverts at the Tropicare Boulevard crossings of the Creighton and 

Cosmic Waterways would be resized. In addition, peak flows through the western loop of the 

R-36 canal would be diverted to the Deer Prairie Slough watershed and certain road crossing 

flow capacities would be increased. Last, the remaining flooding along Myakkahatchee Creek 

above the Snover Waterway would be contained within one (or more) parallel, naturalized 

overflow channels. 

Non-Cost Ranking 

Three solutions involving channel expansion are ranked highly, including solutions 6 and 10 by 

themselves and solution 10 in combination with solutions 4, 5, and 7. The channel expansion 

solutions rank highly because of their neutral and positive non-cost. scores. Relatively no 

negative aspects are anticipated in these projects. 
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TABLE 4-3 
CONCEPTUAL SOLUTION OVERALL SCORES 

- ----····-····---------

Conceptual Solution Affected Flood Areas Cost 
Non-Cost Rank 

Rank 

1 A,B 12 14 

2 C,D,E 12 16 

3 F,G 12 14 

4 C,D,E 7 8 

5 B 11 4 

6 B 15 1 

7 B 15 4 

8 A 8 10 

9A B 10 12 

9B B 9 12 

10 B 6 2 

4,5,7 B,C,D 5 7 

4,5,7,8 A,B,C,D 2 9 

4,5,7,98 B,C,D 4 11 

4,5,7, 10 B,C,D 3 2 

4,5,7,8, 10 A,B,C,D 1 6 

1. Total Score = (cost rank) + (non-cost rank) 
2. Lowest score is considered best 

• 

-------

TOTAL First 
SCORE Rank 

26 14 

28 16 

26 14 

15 6 

15 6 

16 9 

19 11 

18 10 

22 13 

21 12 

8 3 

12 5 

11 4 

15 6 

5 1 

7 2 
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Overall Ranking 

The combination of solutions 4, 5, 7, 8, and 10 provides the best overall ranking (determined 

by adding the individual rankings to achieve the lowest total score). Other alternatives involving 

solutions 4, 5 and 7 in combination with larger projects rank 2nd, 4th, and 5th. Solution 4 is 

the best ranked solution to problems in flood areas C and D. This solution may also exhibit a 

small effect on flood area A upstream, although this will have to be documented. None of the 

alternatives are expected to have a significant effect on projected flooding along the Cocoplum 

waterway. In fact, various conceptual alternatives seem to have a minimal effect on the flood 

elevations in this area. Lowering the overflow elevations to the south along the Cocoplum 

waterway would work, but the downstream areas appear to be largely developed, which may 

present a major obstacle. The set-up of the model in this area needs to be re-examined to 

I determine more definitively what can be done. 
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5.0 SUMMARY AND CONCLUSIONS 

5.1 INTRODUCTION 

This section summarizes the previous sections and makes recommendations on how to proceed 

with the study. Specifically, conceptual solutions for approaching water quantity and water 

quality problems are discussed. 

5.2 CONCEPTUAL WATER QUANTITY SOLUTIONS 

To prepare the conceptual alternative analysis presented herein, a number of structural and non

structural means were examined. These included land purchase, channelization, culvert 

improvements, natural waterway creation, major underground conduits, regional detention, and 

stormwater diversion. 

Early on in the analysis, major underground conduits were eliminated from consideration for 

flood control purposes. This is because the volume of runoff from the areas upstream of the 

City would require a conduit so large and long that it would be prohibitively expensive. In 

addition, such a facility would likely encounter significant groundwater infiltration problems. 

Other non-structural measures, such as floodplain dev~lopment restrictions, could also be 

considered but do not require use of the model to do so. There is also the issue of lots which 

have been sold for purposes of eventual development, and the effect restrictions would have on 

the property-holders. As such, these types of "regulation-based" alternatives are considered to 

be variations of the land purchase alternatives presented herein. 
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5.3 SUMMARY OF WATER QUANTITY RECOMMENDATIONS 

It is evident that the City has a number of structural alternatives available to alleviate potential 

flooding in most of the identified flood areas. This section recommends several alternative 

stormwater management master plans (SWMMPs) to be considered by the City for detailed 

analysis. At the core of the alternatives are the widening of culverts along the Cosmic and 

Creighton Waterways and the regrading of the Creighton Waterway. This will allow 

substantially more flow from the upstream Big Slough watershed to be routed around the upper 

reaches of Myakkahatchee Creek to the Snover Waterway. The ensuing SWMMP descriptions 

all involve this option (conceptual solutions 5 and 7), as well as the increasing flow capacity as 

described in conceptual solution 4. As requested in the project's scope of work, at least one of 

the alternatives considers water supply augmentation and a second includes regional 

detention/retention facilities. 

SWMMP I. - Upstream Detention Option 

This alternative considers the full use of upstream detention potential to alleviate flooding 

problems. Specifically, detention will be used regionally on the Big Slough Canal and the New 

Castle Waterway upstream of the city limits. Several variations of this SWMMP can be 

considered: 

• With and without New Castle Waterway detention. 

• With and without diversion to the Futrell tract. 

• With and without parallel channels created along the upper reaches of 
Myakkahatchee Creek . 

We recommend that this SWMMP consider inclusion of the New Castle Waterway detention and 

parallel channels to Myakkahatchee Creek, but exclude the Futrell tract diversion. The New 

Castle Waterway detention option will be examined briefly. We do not anticipate a major 

5-2 



I 

I 
I 

neplb-12 

benefit from this option, but it should be looked at in more detail to determine whether it can 

help reduce flood elevations along the Cocoplum Waterway (as a direct result of detention) or 

along Big Slough (as a result of reduced backwater effects). This alternative plan corresponds 

to the sixth highest ranked conceptual solution, the combination of 4, 5, 7, and 9B ($11.4 

million). Because alternative 9B is ranked low relative to the other potential alternatives, it is 

likely that detention will not be the best alternative for solving flooding problems in the study 

area. 

SWMMP II.- Flow Diversion Option 

This alternative attempts to augment the City's water supply through the diversion and storage 

of stormwater. Specifically, diversion of stormwater to the Futrell tract, located in the Deer 

Prairie Slough watershed, will be examined. Consideration must be given for adequate flow-by 

to the lower Myakkahatchee Creek. Also, to ensure that enough rainfall events contribute to the 

water storage supply during the year, the diversion level may have to be set lower than that 

required for flood protection. Last, an analysis of the desired storage volume for this option 

should be incorporated. We recommend that parallel channels to Myakkahatchee Creek be 

considered in the analysis of this SWMMP. This alternative SWMMP includes the fourth and 

second highest ranked conceptual solutions: the combination of 4, 5, 7, and 8 and the 

combination of 4, 5, 7, 8, and 10 ($6.6 million and $11.6 million, respectively). 

SWMMP III.- General Option 

A third alternative SWMMP which could be given consideration is the creation of parallel 

channels along the upper reaches of Myakkahatchee Creek. This alternative SWMMP would 

not include upstream detention or flow diversion, so the project would be considerably larger 

than when constructed in combination with other solutions. As such, the establishment of this 

alternative as a large multi-use facility. will be strongly incorporated into this SWMMP. This 
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SWMMP represents the highest-ranked conceptual solution, the combination of 4, 5, 7, and 10 

($7.4 million). 

Other Recommendations 

Our analysis shows that modification of the lower Myakkahatchee Creek diversion structure and 

ensuing flow split (between the original channel and the parallel channel) will not have an effect 

on the flood-carrying capacity of the lower creek. However, for environmental, recreational, 

and aesthetic reasons, it may be beneficial to restore a greater portion of the overall flow to the 

original channel. This should be considered regardless of the three alternative SWMMPs 

selected for further analysis. 

We have also determined that operation of the water control structures has a negligible effect 

on the overall system during large storm events such as those being analyzed by this plan. 

However, operation of these structures ~ have an effect during more frequent storm events. 

After a single SWMMP has been selec~, the effect of the gates on smaller storms, in 

conjunction with master plan improvements, should be analyzed. 

5.4 WATER QUALITY ISSUES 

The major water quality issues identified in this report include: 

• The need to establish structural and/or non-structural controls to reduce 
future loads of heavy metals (and other pollutants associated with 
stormwater runoff), which will otherwise increase substantially as a result 
of development within the City. 

• The need to address the use of septic tanks within the City, and to take a 
closer look at other available options for wastewater treatment. 
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The widespread use of septic tanks is expected to substantially increase the total N loadings in 

the study area. Because the surface water system is nitrogen-limited, increasing levels of 

eutrophication can be expected as a result of higher total N loadings. In addition, other 

constituents such as fecal coliforms and other bacteria are likely to increase as a result of septic 

tank discharges. 

Most of the storm water flooding solutions have little impact on water quality. Detention would 

improve water quality by promoting settling of pollutants in the detention areas, and diversion 

would literally move pollutants out of the study area. Purchase of land would effectively be a 

nonstructural surface runoff control. Replacement of culverts and upgrading or enlarging 

channels in order to more effectively convey stormwater will not provide water quality benefits, 

and in fact may cause additional erosion. 

5.5 WATER SUPPLY ISSUES 

The combination of nutrients from upstream areas, projected increases in heavy metals loadings 

from development within the City, poor quality groundwater resources, and lack of topography 

does not lend itself to the augmentation of water supplies through the use of stored storm water. 

Possible options include the use of "post-first flush" diversion of runoff to areas which are 

specifically designed and constructed to store large quantities of water. The Futrell Tract and 

solution 8 may provide such a possibility. The establishment of natural wetlands treatment 

systems may also improve the chances of implementing surface storage of stormwater runoff as 

a source of future water supplies. The creation of such storage/treatment facilities needs to be 

examined from several standpoints: 

• 

• 

The comparison of storm water runoff quality to groundwater quality . 

An analysis of seasonal rainfall/runoff and evaporation trends to determine 
whether facilities could actually augment existing water supplies. 
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• The increased structural costs, above those required for stormwater 
management, compared to the costs for supplemental service from the 
Peace River facility. 
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RESOLUTION OF THE BO~RD OF COUNTY 
COMMiSSION~~ 01" SAMSO'l'A OOUN'rY, PLOJ\ID.A 

RISOLUTXON NO. 82•200 

STATEMENT 011' ENVI RONM!m'IU. COMMITMENT FOR THe 
MANAGaMENT OF THE RXNGLING-MACARTHUR TRACT 

WHEREAS, the ~oard of County Commisaionara hua C.on ~eq~•»~ed 
to formally indicat• 1t• commi~•nt to roana9• the Ai~91ing
KaoArth~r Ttaot in •~ environmentally senQitiv• ~nnerJ and 

WUIREAS, broad.·baserl •uppo•t ha~ ~•n d.o.n11c:m•trat.ed b:t en
vir"· • .-ntal anc1 civio gl'oupa for the acquieit.ion of the ~inglinq· 
MacArthur TtACtJ ana 

wH~REAS, the Ringling-MacArthur !ragt ia an are& of ~aramou~t 
eoological and hydrologic &i~nific~nco, with tunotion&l tie• wieh 
~be Mya~k~ River, Dear Pr•irie SlOUih, Big Slough and th~ a4jag•nt 
Myakka ~iver St~t• Park, and . 

WHEREAS, tho Ringlinq-MacAtth~~ ~r~ot contain• a uniq~• aeaembl~~· 
of habitats impo~tant to wildlife spe~i~s considet•a •ndanqar•dJ and 

WHEREAS, the Myakka River flowa into Charlotte Harbor, an ar•• 
bein; ~on&idered und~r Cha~ter 380 aa an ~rea of Critical Stat& 
Concern, and the conse~vation ol the Rinqlin9•MACArth~~ TrAct will 
p~otect fo~~ and on•·half milea of Myakka ~1var ahoraline and the 
runoff that flcwD intO that rive~' And 

WHEREAS, tha Ringlini•MaoArthur ~ract repres•nta a loqical ex~ 
tenaion of the Myakka River St~tu Park 4~e to ita eleven pl~a mile• 
of o~n bounda~y and itt aimilar ecoloqiQal cha~acteristiQ&J and 

WHER&AS, the Rin9lin9~oArthur Tract ia a pOte~ti~l lite fo• 
a future water •upply and t.h• County haa an oppo~~~ity to prot•ct 
tho tract and obtain water in ~n snvil'onmentally-ac~•ptable mannert and 

WHBRIAS, concern h~• b&an axpr••••d that the availabilit~ 
cf water ~9ht atLmulat• growth. 

NOW, 'l'H!REP'ORB, 1\S I'l' USOLViD SY '.t'H.E :BOARP OF tOUN'l'Y 
COMMISSIONERS 07 aAkASOTA COUN,Y, PLORIOA, in p~lic ~••tin9 
•••M'Ibla4 thatt .. 

1. Th• p~blio aoquiait.ion of th• Ringling-~aArthur Traot 
ia neoe•aar~ and important to pr•••n~ an4 tutuze aitiaen• of 
earato~a County ~n~ th•.Qta~• o! Plo~i4a. 

2. txeapt under ~r;enoy con41t1on•, w~t•r taken !~o= the 
Rtn-a11nCJ•M4lOArt.h~~ T•act will net be expoz:oted out of the 00\U\ty and 
will ba avaU1bl• eolely t.o t.ht Clit.ia•n• of aaa:t.eo,·a Count.)' ant \h1 
~ijnlolpalitl•• ~h~r~'"• 

3. In k••Pin; with the qo~le an4 objectiv•• of th• co~nty'• 
compJ:ahanaive Plata; watal' will not be 4•v•lopad on ~· llin9'11ng• 
KAc~thur '.t'~aot, or anywher• alae within the pu~iew of the BO&rd, in 
auch a ~·r that it •noouragea 9~QW~. 

4. An aotive eo~nty Wat•~ Conlel'vation Progr~ will be oon
tinu•d and d-=an4• for additional wateJ: will be mat, whenever ~r• 
oo•t-•ffaotiva, by ineraaaed wat•l' oona•rvation act!viti••· 

5. Water conawnptive uae p1ana 1 both a.e to quantit.y and. 
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~bani~ tot witharawal, will be adopted only aft•~ the ap~ 
p~i•t• onvL~o~ntal, ~cha~lQ91ca1 •n4 niatotioal a~aitivity 
atucU.•• have ee•n oui'J.fl4 out to det.•tllline th• a.rN• c~ir~ 
;r••t••t pl'oieotion. 

'· W•t•r withdrAwal performanQe ltandAraa, 1-•·t quantitative 
lt.itationa on the ecological ~pacta of water w1th4raw•l, will be 
4eveloped •• part of th• above envitonmental atudi•• ~ • lonw·~·~ 
prog~am of proper ~nito%ing for •aid t.~act• OD ~. Lnt~rity of 
the uia1i1rAi 1Ungl.in9-M~thu Tract ec:o•y•t•• viU be curi...t o"t• 

7, aaaed on t•ohnical, toient1fic, cultural •nd p~lio Input, 
a Compr•h•nliYI M&nag~nt Plan !o~ th• anti~o 1Jn~lift9~v~cAtthur 
!~act will be dev•loped, which will &44t••• 1~0t1 &n4 ~tcrac~i~ 
of propc;ated Wit I. 

a. W11il&ndl ancS &IIOOlited flota an4 fauna, toWlld io. ll.leb. uniq~.&e 
&bun4anee on thl RingliftO•M4CAzth~ '~•ct, will ~ prot.e~ed vitA a 
aiqnificant pe~canta;• of the total plaotd 1D a ~rtacrv&~ion c&~89ar,r, 

t, P@l.ie ua• of the lting11ng-MAc:IU't.tu.\~' l't-&c:t in CO\mtY OW1latahip 
will be lt.it~ to water ~ntumption, Qpen ap4o• •ad r~to.tioa, ~i~ 
~.ar•ational activitie• t•oeivin~ higheat prio~itr b¥inq chArActer• 
iaed aa non•cona~tive, ecolo;1Qally beni9n ~ ra•o~roo•bAiod. 
s~cial conai4eration will be given to ~nvitonmant•l e4uGotiQn And 
x•a•al'oh, ••peciall~ envi.rOA'I.Il"otilr'"''*"" ~l'uagement, ecolO'i!Y, a9ricu.l t;.t\t'e 
an4 xalated •~ieno••• 

10. Sit• plan.nin9 and N.nagsment. ot the R~nQU.ng--.MaaAzt.hi.U:' 
T~act vill be auch that activ1ti•a will be co~~ible with ~AkA• 
JU.v.r lt.Ate l'al'k and poaaibl• impaot• prevefl~t4, •. 9, , by ptovidtnq 
an .aequa'• bUlfer aone which woul~ be of • use •nd MIUli-..rlt at 
l•a•t •• prot•ctive aa the a4;oinin9 ~~ az•••· 

11. Copi•• of thi• ~•aolution ahall be tr&naaitt~ ~~i~\aly 
to the Conaerv•tion and Recreation Land• (CARL) Selection ~ttae, 
GOvlrnor Bob G;-aha.m &J'ld all M"bera of the Plod.da c~illet., !:COSta 
(~h• IAvi~o~ntal Confed•~•tion o! Soutbweat rlo~id•) and, upon r•· 
qu.at, to all o~r inter••ted parti~•· 

11. ~hi• aeaolut~on lh&ll t&ke ettoct jmmediat•l~ upon 
it• adOption &n4 all prior ~•aolutiona in coftfliet or inoonai1t.nt 
hl.rhith u• her~ I\\P41t'ilede4, i.naota&" aa thwa ia oontlict O-J" 
iDaonaiate.nQiet. 

)IW!:D AND DULY AOOPT.EO 1\Y 'l'W: BQNU) Of COUln'Y ~ll:IOMIJI.s 
or oBUASO'l'A COUN"n'; I'I.DIUDA, thi• ill!!, 4•J of Sept r , 1ta2. 

aoARD or eomrry COIIKliSl~»tERB 
Ot SAP.ABOfA COtntn', FZ:.OIC.li."'A • 

Aft&&Tt 

lio 1. HACICNEY, ol'R., Clerk of the 
QLI'Cuit Court &A4 ~-otfioio Cl•~k 
of 'th• '1.\oud. Of Co\mtr CQard ••ion•rt 
Qf 8ara•ota county, r orid~. 
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