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1.0 EXECUTIVE SUMMARY

1.1 OVERVIEW

The Matheny Creek basin contains 1,724 acres which ultimately empty into Little Sarasota Bay. The

study area generally extends from the tidal confluence of the Matheny Creek Main at U.S. 41, east

to Mcintosh Road and north to Ashton Road. The Matheny Creek basin is bordered by the Phillippi

Creek basin to the north, the Catfish Creek basin to the east, and the Elligraw Bayou basin to the

south.

Drainage from the basin is serviced by two major man-made canals referenced herein as the

Matheny Creek Main, which extends easterly from U.S. 41 to the headwaters of the basin and the

Denham Acres Lateral which extends north from U.S. 41 to Clark Road. Two water level control

structures (MC-1 and MC-2) are located in the Matheny Creek Main and one water level control

structure (DL-1) is located in the Denham Acres Lateral. A network of other laterals, branches and

feeder d~ches in the basin conduct stormwater into these two primary drainage systems. These

other man-made d~ches are referenced herein as the Breakwater Lateral, the Coral Lakes Branch,

the Gulf Gate Branch, the Williamsburg Branch and the Shadow Lakes Feeder.

At present, the Matheny Creek drainage basin is approximately 94% developed. Existing land uses

within the basin include 966.20 acres of medium density residential (56%) 205.75 acres of high

dens~ residential (12%), 171.00 acres of open spaces (10%), 143.23 acres of commercial (8%),

129.49 acres of office (8%), 69.64 acres of low density residential (4%), and 37.91 acres of major

public roads w~h closed drainage (2%). Of the total basin area, approximately 759.28 acres (44%)

are impervious and 457.15 acres (27%) are directly connected impervious.

The surface waters w~hin the Matheny Creek basin are classified as Class III waters (i.e. recreation

and the propagation and management of fish and wildlife). An estimated 34% of the Matheny Creek

drainage basin is presently serviced by stormwater treatment best management practices, BMP's.

1.2 BACKGROUND

Historically, the basin was serviced by a small coastal creek extending from Little Sarasota Bay to

just downstream (west) of U.S. 41. The remainder of the basin was frequented by numerous

isolated wetlands. The extent of these wetlands contracted and expanded throughout the year In

response to rainfall. During periods of heavy rainfall, many of these wetlands extended well into

upland areas where they may have become hydraulically connected to similarly extended wetlands.

Most notably, three (3) large isolated wetlands of more than 40 acres each were situated within the

basin area. These three wetland systems were flanked by large bands of mesic hammock areas

which provided a typical trans~ion from large wetland habitat to pine flatwood hab~at. Over the

years, dredge and fill activ~ies drained and altered most of the wetlands w~hin the basin. It is
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speculated that the basin may have been named after the Matheny brothers, who operated the first

commercial dredge in the area in the early 1900's. Initial drainage ditches were likely dug either

during or shortly after that period in response to agricultural and/or mosquito control needs.

It was not until the mid 1960's that development pressures in the area mandated the need for

greater drainage measures. In response to these pressures, the Sarasota Board of County

Commissioners authorized a flood control plan for the basin. This study was completed in 1967 and

established right-of-way and cross-sectional area requirements for the Matheny Creek Main and the

Denham Acres Lateral. SUbsequent improvements were based upon this 1967 study. The

construction plans for most of these improvements are available in the public records of Sarasota

County and serve to document the original design section for maintenance and restoration

purposes. Those improvements not constructed by Sarasota County were implemented by

subsequent developments located along these drainage courses with public drainage right-of-ways

and/or easements being dedicated upon completion.

1.3 ASSESSMENT

As an initial activity of this study, extensive research was conducted relative to flood protection and

water quality in the Matheny Creek basin. This research included: (1) the review of development

drainage plans and correspondence available from the Sarasota CountyTransportation Department;

(2) the review of previous authoritative studies relative to the Matheny Creek drainage basin; (3)

review of FDOT plans for improvements to Clark Road currently underway; (4) the review of

information from the June, 1992 flood; (5) review of fieid survey data and field reconnaissances; (6)

review of citizen's complaints; (7) interviews with residents in the Matheny Creek drainage basin;

(8) interviews with Sarasota County Stormwater Maintenance personnel; and (9) coordination with

other agencies.

One-foot contours aerials, field surveying, and development plan information were used to define

the hydrologic and hydraulic characteristics of the Matheny Creek basin. In all, 154 subbasin areas

were delineated for the analyses. A listing of the hydrologic characteristics for all 154 subbasin

areas is provided within APPENDIX A. However, for the sake of simplicity and evaluation, these

subbasin areas were aggregated into one of six (6) subbasins as summarized in TABLE 1.3.
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EXISTING SUBBASIN SUMMARY

._- - ...~..- I •__.' - II .
. . _.....-

I "'-:; 'rea '
i .

I .,.. I.
____ ,o-

f •
. .

U. S. 41 72.64 0.00/0% 35.60/49%

LOWER MATHENY CREEK 332.60 62.53/19% 118.96/36%

UPPER MATHENY CREEK 456.46 140.40/31% 190.31/42%

DENHAM ACRES LATERAL 511.44 137.69/27% 224.87/44%

CORAL LAKES 93.65 49.45/53% 63.32/64%

CLARK ROAD 257.02 81.99/32% 119.48/46%

TOTAL 1.723.81 471.54/27% 749.54/43%

TABLE 1.3

An overview of these six primary subbasins is provided below:

U.S. 41 Basin

This basin contains 72.64 acres which drain directly or ultimately to U.S. 41. Existing land uses in

this basin consist of 32.38 acres of commercial (45%), 28.59 acres of medium density residential

(39%),8.33 acres of open space (11%), and 3.34 acres of office (5%). This basin has an estimated

35.60 acres of total Impervious coverage (49%) w~h only an estimated 3.50 acres (5%) serviced by

stormwater best management practices (BMP's).

The proposed widening and closed drainage system currently being planned and designed for U.S.

41 will signnicantly increase the directly connected impervious coverage w~hin the basin. As a

result. corresponding increases in pollutant loads will especially need to be mitigated.

Lower Matheny Creek Basin

The lower Matheny Creek basin encompasses 332.60 acres and is defined by the area which drains

directly to that portion of the Matheny Creek Main located upstream of Water Level Control Structure

No.1 (WLCS MC-1) and downstream of Water Level Control Structure No.2 (WLCS MC-2). This

basin contains approximately 62.53 acres of directly connected Impervious areas (19%) and 118.96

acres of total impervious coverage (36%). This basin is essentially built-out and consists of an

estimated 266.93 acres of medium density residential (80%), 54.94 acres of open spaces (17%), 7.26

acres of major pUblic roadways w~h closed drainage systems (2%) and 3.47 acres of high density

residential (1%). Approximately 120.31 acres (36%) are presently serviced by stormwater best

management practices (BMP's).
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Drainage facilities lying wtthin this basin include the Lower Matheny Creek Main and the Breakwater

Lateral. When combined wtth the upper Matheny Creek basin, the total basin area serviced by the

Matheny Creek Main is 789.06 acres or 46% of the total study area.

Upoer Matheny Creek Basin

The upper Matheny Creek basin is defined by the area which drains directly to that portion of the

Matheny Creek Main located upstream of WLCS MC-2 and contains 456.46 acres. Directly

connected and total impervious coverage wtthin this basin are 140.40 acres (31 %) and 190.31 acres

(42%), respectively. Existing land uses wtthin the basin include 182.87 acres of medium denstty

residential (40%), 107.05 acres of office/light industrial (23%), 69.64 acres of low denstty residential

(15%), 17.08 acres of major public roadways wtth closed drainage systems (4%), 5.86 acres of

commercial (1 %),2.30 acres of high denstty residential (1 %), and 71.66 acres of open spaces (16%).

An estimated 217.60 acres (48%) are presently serviced by stormwater best management practices

(BMP's).

Denham Acres Lateral Basin

The Denham Acres Lateral Basin is defined by that area which drains either directly to the Denham

Acres Lateral or via the Williamsburg Branch, the Gulf Gate Branch, or the Shadow Lakes Feeder.

This area constttutes 511.44 acres and excludes the area serviced by the Coral Lakes Branch and

the Clark Road drainage system. When these drainage conveyance systems are considered, the

total area serviced by the Denham Acres Lateral is 862.11 acres or 50% of the entire study area.

The directly connected and total impervious coverages for the Denham Acres Lateral basin total

224.87 acres (44%) and 137.69 acres (27%), respectively. This basin area is essentially built-out and

is made up of 348.19 acres of medium denstty residential (68%), 88.63 acres of high density

residential (17%), 14.42 acres of office/light industrial (3%),34.36 acres of commercial (7%),20.32

acres of open space (4%), and 7.02 acres of major public roadways with closed drainage systems

(1%). Approximately 139.85 acres (27%) are presently serviced by stormwater best management

practices (BMP's).

Coral Lakes Basin

This basin is serviced by the Coral Lakes Branch which ultimately discharges to the Denham Acres

Lateral. The basin contains 93.65 acres of which 49.45 acres (53%) and 63.32 acres (64%) are

directly connected and total impervious surfaces, respectively. Existing land uses in this basin

consist of 45.58 acres of commercial (49%), 26.94 acres of high denstty residential (29%), 17.68

acres of medium denstty residential (19%), and 3.45 acres of major public roadways wtth closed

drainage systems (4%). Approximately 44.23 acres (47%) are presently serviced by stormwater best

management practices (BMP's).
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Clark Road Subbasin

This basin contains 257.02 acres and ultimately discharges to the Denham Acres Lateral via the

Clark Road drainage conveyance system and cross drains. Within this basin, it is estimated that

directly connected and total impervious surfaces are 81.99 acres (32%) and 119.48 acres (48%),

respectively. Existing land uses within the basin consist of 25.05 acres of commercial (10%),84.41

acres of high density residential (33%), 121.94 acres of medium density residential (48%), 4.68 acres

of office/light industrial (2%), 3.10 acres of designated major public roadways with closed drainage

systems (1%), and 15.75 acres of open spaces (6%). ApproXimately 65.29 acres (26%) are

presently serviced by stormwater best management practices (BMP's).

The Aorida Department of Transportation is currently modifying Clark Road from a two-lane rural

section to a six lane urban section (I.e. closed drainage). These Clark Road improvements include

the segment contained within the Matheny Creek watershed. Since this work is currently underway,

the proposed Clark Road was considered in the existing conditions analysis.

Existing Structures

The general condition of existing major structures located in the Matheny Creek were visually

assessed. Major structures include water level control structures and bridges (i.e. area> 20 square

feet). Many of these structures are pictured In APPENDIX D. An inventory of structures located

within the study reaches of the Matheny Creek watershed is presented in APPENDIX A.

Concrete structures in good condition include: (1) double box culverts at U.S. 41; (2) double box

culverts at Beneva Road; (3) 78" x 48" elliptical culvert at St Thomas Moore Catholic Church

entrance; and (4) span bridge at Bispham Road. Concrete structures in fair condition include: (1)

water level control structure MC-1. Concrete structures in poor condition include: (1) water level

control structure DL-1 which is in need of immediate repair or replacement.

In addition, numerous corrugated metal bridge structures were installed in association with the

development of Gu~Gate. These structures were constructed in the early to mid nineteen seventies.

Corrugated metal structures typically have a Ine of twenty years. Corrugated metal structures in

fair condition include: (1) arch culverts at Gulf Gate Drive; (2) arch culvert at Mall Drive; and (3)

sheet metal water level control structure MC-2.

Existing Water Quality

Surface water and sediment samples were taken on 10/07/93 and 10/13/93, respectively to obtain

a snapshot indication of existing water quality conditions following a 1 inch rainfall event. These

samples were taken at the three existing water level control structures located in the drainage basin.

Two of these water level control structures are located in the Matheny Creek Main (MC-1 and MC-2)
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and one is located althe southern end of the Denham Acres Lateral (DL-1). A sediment sample was

also taken east of U.S. 41, downstream of MC·1 and DL-1. The lab results from these samples are

contained w~hin APPENDIX C. The samples collected in Matheny Creek suggest a substantial input

of pollution originating from human sources along w~h the expected nonhuman sources. A major

source of input may be due to a leachate from failed septic tank systems. Zinc concentrations and

specific conductiv~ levels were found to exceed the limits specified in Sarasota County Ordinance

No. 7237. Cd levels measured in Matheny Creek sediments are estimated to be approximately 12

to 65 times higher than average crustal material indicating a potential pollution problem in the

watershed w~h respect to Cd. The observed enriched Cd concentrations measured at the two

monitoring stations may have resulted from roadside runoff or from areas containing pesticides,

insecticides, and fertilizers. In add~ion, the enriched Cd levels at DL-1 may have been contributed

by runoff originating from commercial and light industrial land use in this portion of the watershed.

Higher Cu concentrations in the surface layer of the sediment column at each of the monitoring

s~es may have resulted from runoff containing Cu from fertilizers, pesticides, or from the use

copper-based algicides. The relatively enriched sediment Cu at this site is probably a result of

pesticide, fertilizer, and algicide use upstream of the mon~oring s~e. All sediment samples collected

in the Matheny Creek watershed were enriched w~h Pb. The accumulated sediment Pb is a result

of Pb-rich runoff entering the watershed from automobile emission. The linear relationship

determined for Matheny Creek sediment Cu and Zn concentrations indicates a common source for

these two metals. Both metals are present in pesticides, algicides, and fertilizers. Surficial sediment

compos~ion suggests that poor soil conservation techniques may have contributed to the sediment

accumulation in Matheny Creek.

1.3.1 FLOOD PROTECTION DEFICIENCIES

The existing conditions assessment Identified numerous floodprone areas w~hin the

Matheny Creek drainage basin. In order to evaluate and priomize these problem areas,

proposed Flood Protection Level of Service (FPLOS) objective cr~eria was established. This

FPLOS objective criteria is consistent w~h the FPLOS adopted by Sarasota County as part

of Comprehensive Plan Amendment RU-24. This cr~eria is also consistent with that

conceptually developed by the five Florida Water Management Districts and the Florida

Department of Environmental Protection in 1993 for possible Statewide application.

Specifically, this FPLOS objective criteria considers both structural and roadway flood

protection up to and inciuding the 100-year flood.

With respect to structural flooding, the existing cond~ions assessment indicated that all

emergency shelters/essential services located w~hin the Matheny Creek drainage basin are

at or above the 100-year flood. However, an estimated 2, 6, 9, 25, and 47 hab~able

structures are susceptible to flooding from the 2, 5, 10, 25, and 100 year floods,
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respectively. An estimated 1, 4, and 14 employment/service center structures are flood

prone during the 10, 25, and 100 year floods, respectively. Based upon the analysis, areas

indicated to be most susceptible to flooding from the 100 year storm include portions of

Woodside South Condominium and GuW Gate Subdivision. Unit No. 10 in the Lower

Matheny Creek subbasin; Trinity Village Condominium and Colonial Terrace Subdivision in

the Denham Acres Lateral Subbasin; Coral Lake Condominium and Gulf Gate Manor in the

Coral Lakes Branch Subbasin; and Los Lagos Condominium, Summerside Condominium.

and unplatted lots adjacent to Blount Avenue in the Clark Road Subbasin. The estimated

number of habitual structures susceptible to flooding by subbasin are inventoried in

TABLE 1.3.1.a.

ESTIMATED HABITABLE STRUCTURES SUBJECT TO FLOODING BY SUBBASIN

i c,."A',N~";< .... ...<
10-'l'I'l<

..~,,,,,i
ii t~·c'r:- ........ i·

\ "'..·i'·.·.i.ii ·.?i .Ii.· ·i.····.. i·.i·i·i.··...I.·ii.i.·.....iii.i.i...ii .. i.i .... ........ / < ii iX:

U.S. 41 0 0 0 0 0

LOWER MATHENY CREEK 0 0 0 7 15

UPPER MATHENY CREEK 0 0 0 0 0

DENHAM ACRES LATERAL 1 2 2 4 9

CORAL LAKES BRANCH 0 0 0 4 11

CLARK ROAD 1 4 7 10 12

TOTAL 2 6 9 25 47

TABLE 1.3.1.8.

Since the susceptibility of structure flooding was estimated from interpretation of 1" = 200',

1 foot contour aerials, the final determination of flood susceptibility for suspected structures

should be based on field survey measurements of finished floor elevations.

With respect to roadways. Clark Road and Lockwood Ridge Road (from Clark Road south

to Gulf Gate Elementary School) are designated evacuation routes. Designated arterials

within the basin include U.S. 41 and Beneva Road. Segments of Gulf Gate Drive, Lockwood

Ridge Road. Sawyer Road. and Gateway Avenue located within the Matheny Creek drainage

basin are designated collector roads.

Under existing conditions. portions of Gulf Gate Drive. Lockwood Ridge Road, Gateway

Avenue and Clark Road were determined to be susceptible to flooding to the extent that

7



they do not meet the adopted FPLOS. The frequency and depth of flooding for these roads

are Identified in TABLE 1.3.1.b.

EVACUATION/ARTERIAL/COLLECTOR ROAD FPLOS DEFICIENCIES

Gulf Gate Drive

Lockwood
Ridge Road

Gateway Avenue

Clark Road

East of Markridge Road

West of Markridge Road

South of Gulf Gate
Elementary School

North of Gulf Gate
Elementary School

West of Swift Road

West of Colonial Dr.

*Entrance to Ashton
Lakes

*Between Nutmeg Ave.
and Murdock Ave.

Between Lockwood
Ridge Rd. & Blount Ave.

Between Blount Ave.
and Westwind Lane

* Road over topped (i.e. entire width flooded)

TABLE 1.3.1.b

1.3.2 WATER QUALITY DEFICIENCIES

The Sarasota Bay National Estuary Program (SBNEP) has indicated that baywide, the

contributions of nutrients and toxins from existing stormwater discharges should be reduced

7% and 27%, respectively.

Since the Matheny Creek drainage basin lies within the SBNEP watershed, these baywlde

B



pollutant load reduction goals (PLRG's) were utilized as a benchmark in determining the

effectiveness of water quality improvement projects and/or in quantifying level of service

deficiencies (WOLOS). For the parameters of interest to the SBNEP, TABLE 1.3.2 identifies

the existing pollutant loads and the PLRG's for the Matheny Creek drainage basin. Existing

pollutant loads were determined by application of the Sarasota County Pollutant Loading

Model to the Matheny Creek drainage basin.

TKN 11,220 10,435

N02 + N03 2,081 1,935

TSS 982,659 717,341

Lead 744 543

Copper 315 230

Zinc 562 410

Cadmium 16 12

TABLE 1.3.2

1.4 ALTERNATIVE ANALYSES

Various capital improvements were considered in alternative analyses, to address existing level of

service deficiencies. The major projects anticipated to be effective are discussed in this section.

1.4.1 FLOOD PROTECTION ALTERNATIVES

Cap~al improvement projects developed to address FPLOS deficiencies were prioritized into

one of three levels. The first priority level projects were selected as those believed to result

in the most dramatic reductions in flood levels in areas where hab~able structure flooding

has been identified. The second priority level projects were categorized as those

anticipated to provide add~lonal reductions in flood elevations, extending the intended relief

to arterial and collector roads access. Third priority level projects were intended to further

extend flood level reductions to include neighborhood road access. The three (3)

alternative analyses correspond to the three priority levels and build upon one another.

To address FPLOs deficiencies, the capMI improvement projects considered generally

e~her Improve the movement (conveyance) of water or, where acceptable, enhance the
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ability of the basin to temporarily detain water. The cumulative effectiveness of these

improvements with respect to habitable structure FPLOS deficiencies would be to remove

an estimated 30 of 47 structures from the 100-year floodplain as reflected In TABLE IA.I.a.

In addition, with the exception of segments of Breakwater Circle, Concord Street, Valley,

Forge Street, Nelson Avenue, Gateway Avenue, Terry Lane, Mall Drive, Clark Road, Nutmeg

Avenue and Mohawk Street, all roads within the basin are anticipated to meet the FPLOS

access standards for the l00-year design storm.

ESTIMATED EXISTING AND PROPOSED HABITABLE STRUCTURE
FPLOS DEFICIENCIES

·«i i••••·.·.·.,··.·.;;;Xi ....•·.•..•i I ••••••••·••••••••·~~..........
LL}<? -;-.- C7 <c ic< l~±i«i !if:;'''''.) c M~:0 f~o~ ••....,.>#... ~709'i J'S Ai#,,c·c '" C~"'(

Lower Matheny 0 0 0 0 0 0 7 0 15 0
Creek

Upper Matheny 0 0 0 0 0 0 0 0 0 0
Creek

Denham Acres 1 0 2 1 2 , 4 2 9 6
Lateral

Coral Lake. 0 0 0 0 0 0 4 0 11 3
Branch

Clark Road 1 0 4 1 7 3 10 4 12 8

Tolal 2 0 6 2 9 4 25 6 47 17

TABLE 1.4.1.8

Not considering additional property acquisition costs, the estimated construction cost for

the Matheny Creek FPCIP is $2,650,000. TABLE lA.I.b provides a breakdown of the

estimated construction cost by subbasin.

FPCIP CONSTRUCTION COST ESTIMATE

I,ii"':::"::
I C C) «,.b«·j{ ..• «<.

•...•.•••.•••.•<.•

Lower Matheny Creek $ 800,000

Upper Matheny Creek $ 400,000

Denham Acres Lateral $ 750,000

Coral Lakes Branch $ 200,000

Clark Road $ 500,000

Total $2,650,000

TABLE 1.4.1.b
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An overview of these improvement projects is presented herein for each major subbasin.

1.4.1.1 LOWER MATHENY CREEK SUBBASIN

Of first priorlty in the subbasin, the existing 36" RCP outfall culvert for the

Breakwater Branch should be enlarged. A 4' x 7' RCBC was considered in the

alternative analyses. This improvement is expected to provide the largest

contribU1ion to resolving habitable structure FPLOS deficiencies in the subbasin as

well as addressing existing cross-basin flows from the Matheny Creek basin to the

Elllgraw Bayou basin.

Other recommended improvements considered effective in addressing road access

FPLOS deficiencies in the lower Matheny Creek subbasin include:

• Replace and enlarge the existing corrugated metal culverts w~hin the

Breakwater Branch drainage system. Reinforced concrete culverts should

be used.

• Replace and enlarge the existing bridge structure and Gulf Gate Drive and

Matheny Creek.

• Modify water level control structure MC-1 to provide more efficient flood

conveyance while enhancing normal ground water levels.

• Enhance storage in Gulf Gate Golf Course lakes.

1.4.1.2 UPPER MATHENY CREEK SUBBASIN

Although no hab~able structure flooding is suspected within the Upper Matheny

Creek subbasin, cross basin flows from the Catfish Creek drainage basin are

anticipated during major storm events. It is recommended that this historic

drainage divide be established when Mcintosh Road is designed and constructed.

This recommendation is consistent with that contained in the Clark Road Corridor -

Drainage Study prepared by Klmley-Horn and Associates, Inc. in 1992.

Other recommended improvements considered effective in addressing road access

FPLOS deficiencies in the Upper Matheny Creek subbasin include:

• Remove excess sediment build-up in the Upper Matheny Creek Main.
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• Modify water level control structure MC-2 to enhance storage within the

historical Upper Matheny Creek floodplain and reduce downstream

discharges.

• Enhance floodplain storage capacity within the open space of the historical

Upper Matheny Creek floodplain along the south side of the Main.

• Redirect storm·sewer outfall for Roxbury Drive to the downstream side of

water level control structure MC-2.

• Replace and enlarge, as appropriate. the existing corrugated metal

equalizer culverts within the Gulf Gate East subdivision.

1.4.1.3 DENHAM ACRES LATERAL SUBBASIN

The Denham Acres Lateral actually services the entire Denham Acres Lateral

subbasin as well as the Coral Lakes and Clark Road subbasin. Therefore, the

improvements in this subbasin may assist in addressing FPLOS deficiencies in

these dependent upstream subbasins.

A major component of the capital improvement program for the subbasin includes

the construction of overflow by-pass canal along the east side of SI. Thomas Moore

Catholic Church. This canal would be by hydraulically connected to the Lower

Matheny Creek Main to provide additional relief to areas draining to the Gulf Gate

Branch. Another major component intended to ultimately address upstream FPLOS

deficiencies is the modification of water level control structure DL-1. The

modifications to DL-1 are intended to both improve flood conveyance and enhance

normal groundwater levels similar to the modifications proposed for water level

control structure MC-1. It is envisioned that the design and construction of these

two weir modification projects could be completed concurrently.

Other recommended improvements considered effective in address FPLOS

deficiencies in the Denham Acres Lateral subbasin Include:

• Replace and enlarge crossings within the Denham Acres Lateral at Gulf

Gate Drive and Mall Drive.

• Replace and enlarge culverts within Williamsburg Branch.
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• Replace and enlarge culverts within the Gulf Gate Branch.

• Improve upper stage conveyance in the lower segments of the Denham

Acres Lateral, the Williamsburg Branch and the Gulf Gate Branch.

• Create a flood storage enhancement area along the east side of the Gulf

Gate Branch wtthin the western portion of Gulf Gate Elementary School.

• Replace and enlarge outfall culvert for the Shadow Lakes Feeder along the

north side of the Gulf Gate Elementary School.

1.4.1.4 CORAL LAKES BRANCH SUBBASIN

Improvements considered in this subbasin are expected to remove 8 of 11

habttable structures from the 100-year floodpiain. In addttion to the improvements

proposed downstream of the Coral Lakes Branch wtthin the Denham Acres Lateral,

three (3) general improvements are recommended for consideration to address

FPLOS deflciencies in the subbasin:

• Modify outfall for Coral Lakes to prevent backwater from the Coral Lakes

Branch.

• Replace and enlarge the equalizer culvert between Coral Lakes. Direct all

runoff from Gateway Avenue north of Mall Drive to Coral Lakes.

• Increase flood storage for the Gulf Gate Mall by expanding the existing

lake, and/or allowing flooding in the lower portions of the parking lot. The

berm along the east side of the existing lake/property line should also be

elevated to prevent over topping of the lake and flooding of adjacent

properties.

1.4.1.5 CLARK ROAD SUBBASIN

This entire subbasin drains to the upstream end of the Denham Acres Lateral via

Clark Road. Based upon the Matheny Creek analyses, the drainage improvements

currently underway by the Florida Department of Transportation (FDOT) in

association with the Widening of Clark Road are expected to result in the more

efficient transfer of water from east to west. Runoff from Clark Road ttself will be

conveyed by a storm sewer collection system to a retention/detention pond

proposed in the northwest quadrant of the intersection of Clark Road and Swift
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Road. Runoff from other areas in the subbasin which drain to Clark Road will be

conveyed directly to the upper end of the Denham Acres Lateral by a separate

storm sewer collection system. However, during major storm events such as those

considered in Matheny Creek Basin Master Plan, it is anticipated that the by-pass

storm sewer system will become overloaded resulting in the sheet flow of the

excess runoff onto Clark Road and into its associated storm sewer collection

system. This in term will overload the storm sewer collection system for Clark

Road and is expected to cause two signnicant FPLOS deficiencies. First, Clark

Road, a designated evacuation route, will be subjected to estimated flooding

depths between 0.4 and 1.4 feet for the 1DO-year design storm. The second

consequence of the introduction of additional water to the Clark Road storm sewer

collection system is the additional volume which will be ultimately conveyed to the

proposed retention/detention pond for Clark Road. Based upon the analyses, this

additional volume will result in significantly higher flood stages in the pond than

anticipated by FDOT. In fact, the analyses indicate the proposed pond top-of-bank

will be exceeded during the 100-year design storm resulting in the flooding of

adjacent lands.

To address these anticipated FPLOS deficiencies, the expansion of the proposed

FDOT pond to the extent that the additional volume can be accommodate at a

pond elevation which will alleviate or minimize the flooding of Clark Road (and

adjacent lands) was considered. Since the FDOT pond discharges to the upstream

end of the Denham Acres Lateral, it is also important that any solution for the Clark

Road area not result in adverse flood stages downstream. Specifically, it is

recommended that the proposed FDOT pond be hydraulically connected to existing

ponds such as Bernice Lake and Sunnyside Lake, and that other floodprone

properties south of the intersection of Clark Road and Swift Road be converted to

part of this expanded regional stormwater system

Other recommended improvements considered effective in addressing FPLOS

deficiencies in the Clark Road subbasin include:

• Provide definitive outlalls to the Phillippi Creek drainage basin for the

portion of Phillippi Shores and area south of Gypsy Street. Although these

areas are currently hydraulically connected to the Matheny Creek drainage

basin, they are both indicated as being within the Phillippi Creek drainage

basin in the Phillippi Creek Basin Master Plan and were in fact historically

contained within that basin. Based upon the alternative analyses, it is
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expected that FPLOS deficiencies in these areas could be addressed in

this manner.

• Enhance the storage capacity of Uly Pond and Sunnyside Lake by

expanding these facilities into adjacent open spaces.

• Create a storage facility north of Ashton Road and east of McCallum

Terrace in an existing open space area. Equalize this facility with the

existing lake south of Gypsy Street and increase conveyance to the south,

under Ashton Road.

• Increase conveyance from Mohawk Lake.

• Direct upper portion of Nutmeg Avenue to Sunnyside Lake.

1.4.2 WATER aUAUTY ALTERNATIVES

Opportunities to improve water quality by stormwater retrofit were quantWied and assessed

through application of the Sarasota County Pollutant Loading Model to the Matheny Creek

drainage basin. Together these proposed water quality improvements constitute a water

quality capital Improvement program (WaclPj for the Matheny Creek drainage basin. The

effectiveness of the waclP was evaluated by comparison to the previously identified

PLRG's in TABLE 1.3.2. TABLE 1.4.2 compares the pollutant loads resulting from the

alternative analyses to the PLRG's for the parameters of interest.

"."...~~" ,,,,, ~." (In Ibs/yr) ., .. .
PLRG . ..' " ,:

TKN 10,435 10,163

NO, + NO, 1,935 1,526

TSS 717,341 756,996

Lead 543 677

Copper 230 235

Zinc 410 466

Cadmium 12 13

TABLE 1.4.2

As indicated in TABLE 1.4.2, the proposed waclP can be expected to be effective In
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meeting the SBNEP baywlde PLRGs for nitrogen (i.e. TKN, and N02 + NO,). However

additional reductions for TSS, Lead, Copper and Zinc loads are believed to be within the

objective reduction goal and could presumably be obtained by implementation 01 several

of the non-quantifiable water quality improvement projects identified in Section 6.1 and

through routine removal of sediments from the Matheny Creek Main and the Denham Acres

Lateral.

1.5 CONCLUSIONS AND RECOMMENDATIONS

Since the Matheny Creek drainage basin is essentially developed, the effectiveness 01 watershed

management strategies other than capital Improvements may be somewhat limited. However, the

following alternative watershed management strategies are recommended:

• Require that all new public and private development within the Matheny Creek drainage

basin be consistent with the Level of Service objectives of the Matheny Creek Basin Master

Plan. Specifically, new development should be required to provide the Sarasota County

Stormwater Environmental Utility with all required input data needed to update both the

basin flood protection and water quality models. This will enable the Stormwater

Environmental Utility to update the basin models to ensure that development proposals will

not result in reductions to the adopted level of service standards, both on-site and off-site.

• Encourage regional common-use stormwater management facilities over small single-use

facilities wherever feasible.

• Develop a basin-Wide maintenance program. To this end, schedules for sediment removal

and vegetation harvesting should be established for stormwater management facilities.

• Contingent upon documentation confirming its effectiveness, Sarasota County should pro­

actively participate in the Florida Yards and Neighborhoods programs.

• Prohibit the perpetuation of open swale enclosures without both adequate conveyance

provisions and water quality mitigation.

• Confirm finished floor elevations in areas Identified as being susceptible to flooding.

Negotiate the purchase 01 either the real property or a flood easement with owners of

structures which do not meet the adopted level of service.

With respect to flood protection, the existing level of service deficiencies were fully realized in lake

June of 1992 when over 18 Inches 01 rainfall fell on the Matheny creek drainage basin In a three day
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per period. As such, an immediate need exists to implement a Flood Protection Capital

Improvement Program (FPCIP) to resolve the FPlOS deficiencies.

State Water Policy requires that the Southwest Florida Water Management District establish pollution

load reduction goals for Matheny Creek. In addition, the National Estuary Program for Sarasota Bay

is expected to reveal specific stormwater pollutant load reduction goals (PlRG's) by the end of the

1994. Based upon preliminary discussions with the SBNEP, it Is anticipated that baywlde PLRG's

for nitrogen and toxins of 7% and 27%, respectively, are to be proposed for stormwater. It Is

expected that these PLRG's will establish a baseline WalOS standard for the entire SBNEP

watershed, which contains the Matheny Creek drainage basin. It may be prudent to wait for

implementation of a waclP until such PLRG's are formally proposed by SBNEP, adopted by

SWFWMD, and assessed within the context of the entire SBNEP Watershed by the Sarasota County

Pollutant loading Model.

Therefore, it Is recommended that Sarasota County proceed with the implementation of the FCIP

identified in TABLE 1.5 but wait for final option of the PLRG's before proceeding with the

implementation of the proposed waclP. Implementation of the proposed FPCIP and its storage

enhancement components are expected to compliment the subsequent waclP. In fact, some of

the projects proposed in the FPCIP are also projects considered in the waclP.

EXE-RPT.S27(MATH.RPT2)R120694
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MATHENY CREEK BASIN MASTER PIAN - PRELIMINARY FPCIP

> •••••••• > ...nk.",.;:,.. .~ > >
SUBBASINLOCATION ........ ... " 'H\JI~ > •... ' >i In

Lower Matheny Creek 1, Replace existing 36" RCP outfall for Breakwater Branch wtth a 4' x 7' RCBCt. 1

*2, Modify water level control structure MC-1. 1

3. Replace and enlarge the existing CMP culverts wtthin the Breakwater Branch drainage system 2
wllh RCP culverts.

4. Replace and enlarge existing bridge structure at Gulf Gate Drive and Matheny Creek. 2

*5. Enhance storage in Gulf Gate Golf Course Lakes. 3

*6. Increase conveyance between and from Mirror Lakes and provide overflow storage area. 3

* Denotes flood protection project Included In Water Qualny Capttal Improvement Program and potentially beneficial from a water supply
perspective.

NOTE: Projects 1, 4, and 6 will require addnlonal public drainage right-of-way or easements.

TABLE 1.5.8



MATHENY CREEK BASIN MASTER PLAN - PRELIMINARY FPCIP

Sl..JBBASINl.OQATION·.
.....

•••••• .PR9J§9Y PRIORITY< «i .•.. ··· i "llYN
••••• <

Upper Matheny Creek 1. Provide basin divide at Mcintosh Road between Matheny Creek and Catfish Creek 1

*2. Remove excess sediment bUild-up in the Upper Matheny Creek Main upstream 01 water level 2
control structure MC-2.

*3. Modify water level control structure MC-2 to enhance upstream storage. 2

*4. Enhance floodplain storage capacity within the open space 01 the historical Upper Matheny Creek 2
floodplain along the south side 01 the Main.

5. Replace and enlarge, as appropriate, the eXisting CMP culvert equalizes within Gull Gate East 3
subdivision.

6. Re-direct storm sewer out1all lor Roxbury Drive to downstream side 01 water level control 3
structure MC-2.

* Denotes flood protection project Included in Water Quality Capital Improvement Program and potentially benelicial from a water supply
perspective.

NOTE: Projects 4, 5, and 6 may require additional public rlght-ol-way or easements.

TABLE 1.5.b
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MATHENY CREEK BASIN MASTER PLAN - PRELIMINARY FPCIP
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Denham Acres Lateral *1. Modify water level control structure MC-2. 1

2. Construct a secondary outfall from the Gulf Gate Branch to the lower Matheny Creek Main along 1
the east side of St. Thomas Moore Church.

3. Replace and enlarge Denham Acres Lateral crossings at Gulf Gate Drive and Mall Drive. 1

4. Improve flood conveyance in the lower segment of Denham Acres Lateral. 1

5. Replace and enlarge culverts In the Gulf Gate Branch, regrade the upper dnch segment to drain 1
south, and improve flood conveyance In the lower segment.

*6. Replace and enlarge the existing 24" CMP outfall culvert for the Shadow Lakes Feeder along the 1
north side of Gulf Gate Elementary School. Create a flood storage area in the eastern portion of

Gulf Gate Elementary School.

7. Replace and enlarge culverts wnhin Williamsburg Branch, improve flood conveyance in 1
downstream segments.

* Denotes flood protection project included in Water Qualny Capnal Improvement Program and potentially beneficial from a water supply
perspective.

NOTE: Projects 2 and 6 may require addnional public right-of-way or easements.

TABLE 1.5.c



MATHENY CREEK BASIN MASTER PLAN - PRELIMINARY FPCIP

SUBBASINl;OCATION ....•..
DOn 1':-",,.

'IIYI~ PRIORITY

Coral Lakes Branch 1. Modify outfall for Coral Lakes to prevent backwater from the Coral Lakes Branch. 1

2. Replace and enlarge the equalizer culvert between Coral Lakes. Direct runoff from Gateway 1
Avenue north of Mall Drive to Coral Lakes.

3. Elevate berm along the east side of Gulf Gate Mall. 1

*4. Increase flood storage for the Gulf Gate Mall by expanding the existing lake and/or allowing 1
flooding In the lower portions of the parking lot

* Denotes flood protection project included in Water Quality Capital Improvement Program and potentially beneficial from a water supply
perspective.

NOTE: Projects 3 and 4 may require additional public right-of-way or easements.

TABLE 1.5.d
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MATHENY CREEK BASIN MASTER PLAN - PRELIMINARY FPCIP

SUBBASiN LOCATION ",,,,;4
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Clark Road *1. Create a regional stormwaler system to Include lhe proposed FOOT pond, Sunnyside lake, 1
Bemlce lake and Floodprone areas soUlh of Clar1< Road and east and west of the Denham Acres

lateral.

2. Increase Mohawk lake outfall and Improve downstream conveyance. 1

3. Provide oU1fa1l from lake soUlh of Gypsy Slreet to PhOlippi Creek. 1

*4. Create a regional stormwater tacilny north of Ashton Road and east of McCullum Terrace and 1
connect to lake soUlh of Gypsy Street.

5. Provide outfall from Brnannla Road to Phillippi Creek 1

6. Replace and enlarge Ashton Road outfall culverts. 2

*7. Expand Sunnyside lake into adjacent open space areas and direct runoff from northem portion 2
of NUlmeg Avenue to Sunnyside lake.

*8. Expand Lily Pond to the soUlh into existing open space areas and modify outfall weir to take 3
advantage of addnional storage created.

* Denotes flood protection project included In Water Qualify Capnal Improvement Program and potentially beneficial from a water supply
perspective.

NOTE: Projects I, 4, 3 and 7 may require addnional pUblic right-of-way or easements.

TABLE 1.5.e



2.0 INTRODUCTION

2.1 PURPOSE

The purpose of the Matheny Creek Basin Master Plan is to identify Level of Service Deficiencies wtth

respect 10 flood protection and water quality for the purpose of establishing a Capttal Improvement

Program and/or basin specffic design crtteria.

2.2 AUTHORIZATION

This basin Master Plan for Matheny Creek was authorized by the Sarasota Board of County

Commissioners on July 27, 1993 pursuant to purchase order no. 307672. This Basin Master Plan

is specifically required pursuant to the Stormwater Component of the Sarasota County

Comprehensive Plan.

2.3 COORDINATION WITH FEDERAL, STATE AND LOCAL AGENCIES

This study has been coordinated wtth the Soli Conservation Service, the Southwest Florida Water

Management District (SWFWMD), the Florida Department of Transportation (FOOT), the Florida

Department of Environmental Protection (FDEP), the National Estuary Program for Sarasota Bay,

the Environmental Protection Agency (EPA) National Pollutant Discharge Elimination System

(NPDES) Federal Stormwater Permttting Program, the Sarasota County Planning Department, and

the Sarasota County Stormwater Environmental Utility.
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3.0 BACKGROUND

3.1 HISTORIC FLOODING

EXHIBIT 4 identifies those areas which have historically been susceptible to flooding. Identification

of these areas is based upon Depressional and Frequently Flooded SCS soils. Once inundated for

significant durations throughout the year (i.e. wet season), these areas have to varying degrees been

dredged and filled over the years. However, many of these areas are relatively low and are stili

susceptible to flooding following heavy rainfall. In all, some thirty (30) historic flood prone areas are

identified on EXHIBIT 4. A brief description and location of these thirty (30) s~es are provided below

and a summary of these areas are provided on TABLE 3.1.

1. Small developed area located at northwest corner of Gulf Gate Mall.

2. Developed area extending southeast from Stickney Pointe Road, through Coral Lake and

Gulf Gate Manor, Gateway and Superior Drives (Gulf Gate, Un~s 1, 2 and 3), to intersection

of Gulf Gate Drive and Denham Acres Lateral.

3. Developed area at the headwaters of Denham Acres Lateral, extending north of the

intersection of Swift Road and Stickney Point Road.

4. Excavated pond and surrounding area located in Sun Haven and Mohawk Garden

Subdivisions.

5. Excavated Pond (Lake Bernice) located south of Clark Road and west of Nutmeg Avenue.

6. Excavated Sun Haven and Beneva Village Shoppe pond(s) and area extending north to

Clark Road.

7. Developed area in southeast portion of Beneva Village Shoppes and northeast portion of

Village in the Pines.

8. Large developed area east of Denham Acres Lateral and west of Lockwood Ridge Road,

centered on Williamsburg Canal and Concord Street w~hin Colonial Terrace Un~ 2, Palm

Lakes, and Golden Acres Subdivisions.

9. Shadow Lakes Subdivision including Shadow Lake, Lake Irene, Wright Lake and areas

between and along Mayflower Drive.

10. Northwest portion of Gulf Gate School (primarily undeveloped), extending north to include

southwest portion of Palm Lakes and west to include the easterly portion of Gulf Gate Unit

5 Subdivision.

11. Small developed area north of Gulf Gate Drive including Anchor Way and adjacent area of

Gulf Gate Un~ 6 to the east.

12. Small area located east of Lockwood Ridge Road, south of Shadow Lakes Subdivision,

within western portion of Gulf Gate Subdivision, Un~ 14.

13. Portion of Gulf Gate Subdivision, Un~ 15 including small pond located northeast of Mirrow

Lake.
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14. Large developed area severed from east to west by the Matheny Creek Main and from north

to south by Gulf Gate Drive. Includes portions of Gulf Gate Subdivision, Units 7, 8, and 9.

15. Developed area severed by the Matheny Creek Main and located west of Beneva Road and

east of Gulf Gate Drive. Encompasses portions of Gulf Gate Units 12 and 15.

16. Large area between, and upstream of confluence of Denham Acres Lateral with the Matheny

Creek Main. Includes a large portion of Woodside Village, East and area in the vicinity of

the Matheny Creek Main and Bispham Road Crossing.

17. Small golf course lake and surrounding area located east of Breakwater Circle and north

of Post Road.

18. Small area in the vicinity of the intersections of Bounty Drive with Post and Antigua Roads.

19. Developed area inclUding both dredged golf course lakes and Gulf Gate Woods Unit 1.

20. Area just east of Beneva Road inclUding two small lakes (Tracts 'E' and 'F') and surrounding

area in Gulf Gate East, Units 1 and 2.

21. Small excavated lake area (Tract 'D') located east of Beneva Road and south of Kingston

Loop in Gulf Gate East, Unit 2.

22. Excavated area (Tract B) located in Gulf Gate East, Unit 4 extending east to include

Kingston Boulevard.

23. Small developed area inclUding portions of Beneva Road and Beneva Oaks 2, south of

entrance to Beneva Oaks.

24. Large floodplain area extending from Beneva Road to Seminole Gulf railroad spur line (east

of Publix). This area has been served by the Matheny Creek Main and includes two small

excavated ponds within the Beneva Oaks Subdivision. Although platting has occurred

within the historical floodplain, encroachment has been conscientiously limited along the

southern portion of this area.

25. Present headwaters of the Matheny Creek Main. Includes area south of Winn Dixie building

site.

26. Area west of, and inclUding Mcintosh Road just north of railroad spur. Also includes

eastern portion of Winn Dixie pond.

27. Undeveloped area east of, and including eXisting Sawyer Road and north of Publix

Warehouse.

28. Impacted wetland located north of Publix development and west of Seminole Gulf railroad

spur line.

29. Small area which has subsequently been filled for Winn Dixie bUilding.

30. Parking lot area for Winn Dixie (west of Mcintosh Road)
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SUMMARY OF HISTORICAL FLOOD PRONE AREAS

Historical Area
Aood

Prone Area

1.84

.

I

x
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

46.85

19.26

6.01

3.02

5.60

4.88

22.68

9.04

12.13

3.69

2.20

5.77

42.77

9.31

16.73

2.90

2.07

17.57

4.41

0.71

7.18

1.59

48.66

8.10

1.74

8.40

5.47

3.37

2.41

x

x
x
x

x
x
x

x
x
x
x
x

x
x
x
x

x
x
x

TABLE 3.1
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3.2 PRIOR STUDIES

The Matheny Creek drainage basin has been the sUbject of several authoritative studies. While most

of these studies have dealt primarily with water quantity issues such as drainage and flood control,

the most recent emphasis has been on water quaiity.

W~h respect to water quantity, the most author~ative studies include the 1967 Flood Control Study

prepared by Smally, Wellford and Nalven, Inc. and the 1992 Flood Insurance Study performed by

Gee & Jenson, Inc., which was adopted by reference pursuant to Sarasota County Ordinance No.

92-055.

Recent water quality studies which considered the Matheny Creek basin include those provided as

part of the 1992 Sarasota Bay - Framework for Action prepared by the National Estuary Program

and Sarasota County's National Pollution Discharge Elimination System (NPDES) perm~ application.

A list of the prior studies which were obtained and reviewed for the Matheny Creek Basin Master

Plan are provided below:

1. May 1959 - State of Florida. State Road Department Drainage Map

Matheny Creek drained 1,341 acres (upstream of 41)

(3) 48" Concrete Pipes at U.S. 41

Denham Canal 12' bottom, 20' top

Main Channel of Matheny Creek was d~ched but consisted mainly of a large
depressional area called 'FLAG POND'

2. September 1961 - Engineering Report

Matheny Creek drained 1,640 acres (2.56 SM)

1/3 was developed

1/3 was in planning stage

Structures at U.S. 41 and Bispham Road were reportedly undersized

Main drainage ways were reportedly undersized

Warned of serious flooding occurring if improvements not made

Development pressures had been recently diverted to this area when subdivision
was prohib~ed in the Phillippi Creek basin in the early 1960's.

3. July 1967 - Matheny Creek Basin Flood Control Study

Matheny Creek drained 1,640 acres (2.56 SM) at U.S. 41

Design Discharge = 1,150 cfs
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Denham Acres Lateral drained 770 acres

Design Discharge = 780 cfs

4. June 1973 - Flood Plain Report

Matheny Creek drained 1,728 acres (2.70 SM)

IRF Discharge = 300 cfs

SPF Discharge = 400 cfs

IRF Elevation @ U.S. 41 = 2.4/2.5

SPF Elevation @ U.S. 41 = 3.0/3.1

Low Chord = 7.3

Low Bridge Approach = 14.5

5. March 1987 Sarasota Countv - Stormwater Master Plan

Matheny Creek drained 1,500 acres (2.36 SM)

Flooding reported in upper most reaches

Recommended flow control devices at:

Matheny Creek and Gulf Gate Drive

Denham Branch and Gulf Gate Drive

Lake Wright

Design Discharge = 607 cfs

2 - 12' x 10' Boxes

48" CMP

Beneva 2 - 6' x 3' CMP

84% developed (60% residential, 24% commercial/ industrial, and 16%
undeveloped)

6. August 1988 - Florida Non-point Source Assessment

Matheny Creek given a SEVERE water quality rating by FDEP. Poor water quality
indicators include urbanization and septic tanks. Associated pollutants suspected
include sediments, nutrients, bacteria, debris, and habitat alteration.

7. September 1992 - Flood Insurance Study

Matheny Creek Drained 1,670 acres (2.61 SM)

Design Fiow: Q
'0

= 380 cfs

QSlJ = 540 cfs

Q'00 = 650 cfs
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8. 1992 - Framework for Action - Sarasota Bay National Estuary Program

"Matheny Creek Drainage Area = 3,800 acres

Existing Loadings

Total Runoff = 36.96 inches

Total Phosphorus = 11,390 Ib

Total Nttrogen = 57,290 Ib

Lead = 2,040 Ib

Zinc = 2,100 Ib

Future Loadings

Total Runoff = 44.41 inches

Total Phosphorus = 15,560 Ib

Total Nttrogen = 74,830 Ib

Lead = 3,290 Ib

Zinc = 3,010 Ib

" Study delineation of Matheny Creek basin encompasses Elligraw Bayou drainage

basin, Holiday Bayou drainage basin, Clower Creek drainage basin, and

headwaters of Catfish Creek drainage basin.

9. 1993 - National Pollution Discharge Elimination System (NPDESl Permtt Application for

Sarasota County

Matheny Creek Drainage Area = 1,732 acres

Existing Statistics

1990 PopUlation - 8,448

Dwelling Untts - 4,661

A.__ ,,_ ••• _,

"",,, \'"

Forest/Open

LDSF Residential

MDSF Residential/insttt.

HDSF/MF Residential

Commercial CBD

Office/Light Industrial

Water

101\", "" i LAND USE I" I . - ..

245

84

913

164

200

95

31

29

- ..

0%

0%

2%

0%

16%

40%

0%



Land Use -

LDSF Residential

MDSF Residential/Instil.

HDSF/MF Residential

Commercial/CBD

Office/Light Industrial

Water

FUTURE LAND USE ALLOCATIONS

A.__ lin -,
I 1''''''''

98

1,067

192

234

111

31

BMP Coverage (%)

0%

16%

14%

28%

48%

0%

Pollutant Loading Loading For Ahl,ual p"I=MA,~

Para.meter L6adlhgFrom
5tormwater/BF

IIh~I"MOI"., ,ll?,!,j, \251

WeuMwater
(lb/yr) -fl'l <'···I'f~I.

Treatment ••••

Plant 1«
(Il:!IYr) ......

••••

BOD 4,691 100,100 60 to.O

COO 255,880 699,000 400 70

TSS 2,985 1,198,300 690 120

TDS 2,132,330 1,523,800 880 100

TP 2,132 3,200 1.9 0.3

DP 4,265 1,500 0.9 0.1

TKN 6,397 13,800 8.0 1.3

N02 & N03 426 3,100 1.8 0.3

PB 128 910 0.5 0.09

CU 149 380 0.2 0.04

ZN 0 730 0.4 0.07

CD 30 20 0.010 0.002
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3.3 PREVIOUS IMPROVEMENTS

Two primary conveyance facll~ies are located w~hin the Matheny Creek basin. These facil~ies are

the Matheny Creek main drainage d~ch and the Denham Acres lateral.

The Matheny Creek d~ch is a man-made canal which extends from U.S. 41 to the Pub/be Warehouse

located at the northeasterly headwaters of the basin. The original coastal creek was filled and

relocated when the in~ial downstream canal work was completed by Sarasota County in 1968. Two

water level control weirs are located in the Matheny Creek Main. The first weir is located

approximately 250 feet upstream of U.S. 41 and the second weir is located approximately 860 feet

downstream of Beneva Road. The latter weir was installed in 1981 as part of the of Beneva Road

widening project.

The Denham Acres laterai is a man-made d~ch which extends from ~s confluence w~h Matheny

Creek, just upstream of U.S. 41, to Clark Road. This lateral has one water level control weir located

just upstream of ~'s confluence w~h the Matheny Creek Main. This weir is in disrepair and in need

of restoration/replacement.

A chronology of previous improvements to the Matheny Creek Main and Denham Acres lateral is

provided below:

Date

5/59 At this time FDOT identified the following on drainage maps prepared in association

w~h U.S. 41:

• 3 - 48' RCP at Matheny Creek Main and U.S. 41 (HW = 7.2)

• 48" CMP at Matheny Creek Main and Bispham Road (HW 11.1)

• Matheny Creek Main and Beneva Road (HW = 15.9)

• 42" CMP at Denham Acres Branch and Bispham Road (HW - 11.4)

• 24" RCP at Denham Acres Branch and Clark Road (HW - 14.0)

• Concrete Pipe cross drain at Clark Road outfalling to Bernice lake (HW =

15.2)

08/10/60

01/08/63

Bottle-neck in the drainage structures under Bispham Road (42" CMP) at the

junction of Section 16, 17, 20, 21. Drainage problem involving the ditch along the

north-south section line of Sections 16 and 17 (Denham Acres lateral). (Letter from

County Health Department to Planning Commission.)

Developers of Gulf Gate Subdivision committed to dedicate a 70' drainage right-of-
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01/09/63

01/27/65

08/23/66

01/67

way for the Matheny Creek Main as units of the subdivision were platted through

Section 21 approximately along the line of the "Comprehensive Drainage Plan for

Matheny Creek". Developer also committed to provide a continuation of this right­

of-way south-westerly to Bispham Road through private properties owned by Mrs.

Karlene Darling and Mr. L.C. Smith. The latter commitment to negotiate, purchase,

and dedicate drainage right-of-way through off-site lands was conditioned on the

County installing equal to, or larger structures at Bispham Road as the twin 54"

culverts which existed at the time under Beneva Road. (Letter from James E.

Saunders, Secretary and Treasurer for R. L. King Co. to Sarasota Board of County

Commissioners.)

1 - 24" RCP at Stickney Pointe crossing location to Denham Acres Branch. Invert

of upper 900 feet of Denham Acres Lateral ranged between 11.0 NGVD and 11.7

NGVD. Inverts of 24" RCP cross drain at 12.6 NGVD and 13.2 NGVD. (Sarasota

County Public Works Department - Drainage Study of Old Unrecorded Drainage

Ditch South from Stickney Pointe Road.)

Developers of Gulf Gate Subdivision committed to keep water courses and lakes

within golf course free of impediments which would obstruct the flow. The

developer further granted Sarasota County the right of Ingress and egress as

required to maintain said water courses and in order to permit the flow of such

drainage waters as may deemed necessary for the protection of County roads.

(Letter from Rolland L. King, President of First Development Corporation of America

to Sarasota Board of County Commissioners.)

In response to numerous complaints and a reported fish kill, Wright Lake located

within Shadow Lake Subdivision is documented to have low dissolved oxygen. The

lake is reported to be over-fertilized and have very little circulation. In addition,

surrounding homes are serviced by septic tanks. Associated drainfield effluent and

modified sand filter systems are reported to drain nutrient chemicals into the lake

at times. Colonial Terrace subdivision is reported as having an excessive number

of septic tank failures due to exceedingly poor drainage in the area. Central

sewerage facilities recommended as the only long range solution. (Memorandum

from Jeff D. Rangan, R.S., Assistant Director, Sarasota County Health Department

to Charles O. Morgan.)

Matheny Creek Main Improvements.
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Dttch excavated from 4.61 NGVD to 6.28 NGVD from Bispham Road to ±500 feet

upstream of Gulf Gate Drive. A 70' drainage easement identified on the plans.

(Sarasota County Public Works Department· Construction Plans)

4/67 By April of 1967, SWN study identified the following in their Flood Control Study for

Matheny Creek:

• 17' x 5' - 2'h CMPA at the Matheny Creek Main and Gulf Gate Drive

• 2 - 8' x 8' Box Culverts at the Matheny Creek Main and Beneva Road

• 16' x 7' - 1" CMPA at Denham Acres Lateral and Gulf Gate Drive

• 18' x 5' - 9" CMPA at Denham Acres Lateral and Mall Drive

• 48" RCP at Denham Acres Lateral and Clark Road

06/68

07/69

11/69

05/19/71

07/71

Matheny Creek Main Improvements.

Existing creek upstream of U.S. 41 filled, Matheny Creek Main constructed just

upstream of Bispham Road to the east line of the NWV. of NWv:. of Section 21,

Township 37S, Range 18E. Water level control structure MC-l Oust upstream of

U.S. 41), Bridge at Bispham Road, and 580'-36" RCP at the outfall to the

Breakwater Branch installed by Sarasota County Public Works Department. Public

drainage right-of-way or easements identified for all improvements. (Sarasota

County Department of Public Works - Construction Plans)

Matheny Creek dredged ±1,300 feet downstream of bulk head and along Upper

Cove Terrace Subdivision to elevation -3.0 NGVD.

Existing bulkhead for Matheny Creek constructed ±300 downstream of U.S. 41

(Sarasota County Public Works Department - Construction Plans)

Condttional approval of County Engineering to construct an orifice in the Coral

Lake outlet. (Letter from Franklin H. Hunt, P.E., Sarasota County Engineer to G.H.

Underhill.)

Denham Acres Lateral Phase II Improvements.

Dttch deepened 3-4 feet just upstream of Bispham Road to Gulf Gate Drive. Water

level controlled at approximate elevation of original dttch invert (7.0 NGVD) by

downstream water level control structure. (Sarasota County Department of

Engineering· Construction Plans)
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02/09/72

03/03/72

10/72

02/74

01/79

OS/21/79

09/28/81

Drainage complaint regarding poor drainage along the entire block of Seaspray

Street from Colonial Drive west to the circle ending said street (Denham Acres

Lateral just upstream of confluence wnh Coral Lakes Branch). Problems reported

to have coincided wnh the clearing and development of Colonial Terrace Unit No.

2. (Letter from Barry Binz of 2704 Seaspray Street to Sarasota County Engineering

Department.)

County had inniated plans to deepen the Denham Acres Lateral approximately two

(2) feet. First phase of work, downstream Bispham Road had already been

completed. (Response letter from Franklin W. Hunt, P.E., Sarasota County

Engineer to Barry Binz.)

Denham Acres Lateral Water Level Control Structure Repair (Sarasota County

Department of Engineering - Construction Plans)

Denham Acres Lateral, Phase III and IV Improvements. Dnch deepened ±2 feet

from Gulf Gate Drive to Clark Road. Water Level Control Structure originally

proposed between Gulf Gate Drive and Mall Drive, not constructed. (Sarasota

County Department of Engineering - Construction Plans)

Matheny Creek Main improved by Beneva Oaks Subdivision Developer from Beneva

Road to southwestern property line of Publix property in accordance wnh Sheet

#E-1090-11 of Matheny Creek Flood Control Study. (Beneva Oaks Subdivision

Plans prepared by Mosby Engineering, Inc.)

Commnment from engineer for Gulf Gate East Subdivision that all the lots along the

north boundary of the development would have a building setback line and that the

area to the north of this setback line would remain in grass and may be used for

additional storage of stormwater. (Letter from William B. Houghton, P.E. of Bennett

& Bishop to Charles L. Goode, P.E., Sarasota County Engineer.)

Drainage culverts proposed by Seaboard Coast Line Railroad Company in

association wnh railroad spur authorized by Sarasota County.

11/81 Beneva Road 8' x 8' Box Culverts extended. Water level control structure

constructed 860' downstream of Beneva Road in Matheny Creek Main (Control

Water Elevation = 12.4 NGVD). (Beneva Road Construction Plans prepared by
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07/26/83

03/27/85

05/94

Glace & Radcliffe. Inc. for the Sarasota Board of County Commissioners.)

Request for d~ch maintenance of the Matheny Creek Main upstream of Beneva

Road on behalf of Gulf Gate. East. Assistance in providing adequate d~ch bank

access and haul routes through Gulf Gate East offered. (Letter from Connor J.

Chambers, Division Vice President of U.S. Homes Corporation to Charles L Goode,

P.E., Sarasota County Engineer.)

Coral Lakes Branch reported to be inadequate in accommodating surface waters

during rainy seasons prior to the expansion of Gulf Gate Mall. Flooding problems

associated w~h this d~ch and the Gulf Gate Garden Homes community reported

to be well documented. Gulf Gate Garden Homes Association advised Sarasota

County that they were in the process of installing an orifice in the outfall culvert

from the Garden Homes Lake (Coral Lake) to Mall Drive D~ch (Coral Lakes

Branch). to prevent water from backing up from the d~ch to the lake. pursuant to,

and in accordance w~h 05/19/71 cond~ional approval letter from County Engineer.

(Letter from Ray Graham of Gulf Gate Homes Association. Inc. to Sarasota Board

of County Commissioners.)

Clark Road widened from two (2) lane rural section to six (6) lane urban section by

the Florida Department of Transportation.
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4.0 INVESTIGATION METHODS

4.1 DATA SOURCES

4.1.1 FLOOD PROTECTION

In add~lon to the prior studies previously inventoried, numerous data sources were

reviewed in the in~ial phases of the Matheny Creek Basin Master Plan. These other data

sources included a review of Sarasota County's files for developments located w~hin the

study area. A complete list of the development plans and correspondence which were

reviewed is provided in the bibliography. Other data sources include pictures of flooded

areas (refer to APPENDIX D), SWFWMD 1-foot contour aerials, drainage and construction

plans and calculations for the proposed State Road 72 improvements, interviews w~h

residents and County maintenance personnel, and review of the Sarasota County Initial

Response Team (IRT) data base of c~izen reported drainage complaints. Most significantly,

an extensive field survey of each study reach was conducted by Tom Synder Surveying,

Inc. under the direction of KHA.

4.1.2 WATER QUALITY

In add~ion to the prior studies previously inventoried in Section 3.2, a detailed pollutant

loading analysis for the Matheny Creek drainage basin was conducted using the Watershed

Management Model developed for the Sarasota County NPDES permit application by

Camp, Dresser and McKee. The land use maps developed in association w~h the NPDES

perm~ application were reviewed along w~h 1990 aerials, plat maps and zoning maps.

Actual field samples of surface water and sediment were taken following a 1 inch rain to

obtain a snapshot of existing water quality cond~ions w~hin the Matheny Creek drainage

basin. The results of these field samples are discussed below:

4.1.2.1 SURFACE WATER SAMPLING

~_~l!'gJR!l!!JJi~.~I!,grr;~m.\Zf\lgrAt;"·i!lttfl!.!m.

~9!~~t~;i!.l9!l~¥I!j!tj::~!i,~:'!i!!:~~!iit!im.' Station MC-1

corresponds to water level control structure MC-1 and is located just upstream of

the confluence of the Matheny Creek Main with the Denham Acres Lateral. Station

MC-2 corresponds to water level control structure MC·2 located in the Matheny

Creek Main 860 feet west of Beneva Road. Station DL-1 Is located at the

southern end of the Denham Acres Lateral, just upstream of Its confluence with the

Matheny Creek Main. !!¥~rjgi!!!!l!~.pp.fl:!:~M19.OC$jjs!!;~

~1'!RP;_~ml_,.!ig!t!iillb!!ltf!!Bmi~!I!mOClt::.mm!_

q~l!\¥~~m!l!!i.~,.~;~:gli!J!ltfjtl!l!!iti!_lf!1i!

~~¥i~~.I!l'!!lg!l~;.;q;~~i!i'i.;l!tii!!!"_Bmlla
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Chemical Oxygen Demand

Fecal Comorm Bacteria

~ Grab samples and in situ measurements were collected at mid-depth

and mid-stream of the creek. Each sample collected at the three monitoring sites

was analyzed for the following parameters:

• Biochemical Oxygen Demand •

• Total ColWorm Bacteria •

• Fecal Streptococcus Bacteria • Ammonia Nitrogen

• Nitrate + Nitrite Nitrogen • Total Kjeldahl Nitrogen

• Total Nitrogen • Orthophosphate (field filtered)

• Total Phosphorus • Oil and Grease

• Turbidity • Total Dissolved Solids

• Total Suspended Solids • Total Hardness

• Total Cadmium • Total Copper

• Total Iron • Total Lead

• Total Zinc

In addition to the collection of water samples for laboratory analyses, in situ

measurements were made at each monitoring station for the following parameters:

•
•

SpecWic Conductance

Water pH

•
•

Dissolved Oxygen

Water Temperature

All collection and analyses were made in compliance with Comprehensive Quality

Assurance Plan (CompQAP No. 87201 G) on file with the Florida Department of

Environmental Protection. In addition, all analyses were perfonmed in adherence

to the 16th edition of Standard Methods for the Analysis of Water and Wastewater

(American Public Health Association, 1985), and Methods for Chemical Analysis

of Water and Wastes (USEPA, 1983). Methods used for the collection, handling,

and analyses of water quality samples are presented In Table 4.1.2.a. The results

of this monitoring event for the parameters of interest are summarized in Table

4.1.2.b and are discussed below:

Biochemical oxygen demand (BOD,) ranged from 0.6 to 2.4 mg/L and averaged

1.4 mg/L The highest BOD, concentration was observed at MC-2 which is the

upstream most station. The relatively higher BOD, measured for this site may be

a result of organic-rich runoff from residential and industrial land use within the

drainage area of the creek. Biochemical oxygen demand can be defined as the

amount of oxygen required by bacteria to stabilize decomposable organic matter

under aerobic conditions (Sawyer and McCarthy, 1978). The major source of
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4.2 COMPUTER MODELING

4.2.1 FLOOD ANALYSIS

In order to accurately and economically assess the implications of basin modifications or

improvements, it Is first necessary to develop a computer model which can predict the

effects of actual or observed flood events with a reasonable degree of accuracy.

Although the Matheny Creek drainage basin is relatively small,8 interior hydraulics are

extremely complex. This is due to the fact the basin is essentially developed and therefore

has been subjected to numerous and often uncoordinated drainage modifications which are

piece·mealed throughout. It is this existing hydraulic network which dictated both the field

survey needs and the hydrologic network (i.e. subbasins). Although general guidelines for

the delineation of urban subbasin areas provided by Sarasota County recommends a

minimum area between 200 and 300 acres, it was determined that the complexity of the

hydraulic network required a more detailed subbasin delineation. In all, the Matheny Creek

flood protection computer model considered 164 subbasins, 190 nodes, 101 weirs, 90

culverts, 27 drop structures, and 61 ditch reaches. This level of detail is advantageous

since it is expected to increase the accuracy of results and allows a more site specific

assessment with respect to both existing conditions and basin modifications.

Disadvantages of the detailed model would include longer computer simUlation times. The

advantages were determined to outweigh the disadvantages.

With respect to hydrologic modeling, the SCS unit hydrography method was seiected over

the RUNOFF block of SWMM. It was determined that the SCS unit hydrography method

was more appropriate since it is the most widely used hydrologic methodology in Sarasota

County, is the method of preference of the Southwest Florida Water Management District,

and is currently being calibrated by the U.S.G.S. to observed data in Sarasota County. The

Sarasota County Stormwater Environmental Utility considered the use of this hydrologic

methodology appropriate.

The SCS unit hydrograph program does not interface with the EXTRAN block of SWMM.

However, KHA is aware that Hillsborough County has developed a program which

interfaces the SCS unit hydrograph module of HEC-1 (With a peak rate factor of 256) with

EXTRAN. Unfortunately, Hillsborough County wouid only release these programs to KHA

through Sarasota County and it was not available in time to meet the required time

schedule for the project's hydrologic/hydraulic analyses. The Advanced Interconnected

Pond Routing (AdICPR) interfaces with a SCS unit hydrography package and is well suited

to perform hydrodynamic modeling. It also has been proven to be capable of considering
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extremely complex networks such as that of the Matheny Creek drainage basin. Although

this program is not under public domain, it is one of, if not the most commonly used

computer model in Sarasota County and the Southwest Florida Water Management District.

In addition, since the Matheny Creek drainage basin is essentially developed, few updates

to the existing conditions model are anticipated. In order to meet the time constraints of

the hydrologic/hydraulic analyses, the AdlCPR computer program was employed.

In July of 1994, the Federal Emergency Management Agency (FEMA) indicated that the

were in the process of registering the AdlCPR program. Although the AdlCPR had been

accepted by FEMA in the past, they advised Sarasota County that they were currently not

accepting it as an approved model. Further discussions with both Pete Singhoffen, author

of the AdlCPR and consultants to FEMA as well as more recent correspondence from FEMA

indicate FEMA and Mr. Singhoffen are in the process of resolving this matter. However, as

an alternative, it is anticipated that the peak discharges determined as part of the Matheny

Creek Basin Master Plan using the SCS methodology (presented in TABLE 4.2.1.2) can be

used with the HEC-2 computer model to determine water surface elevations for the study

reaches. This approach would satisfy present FEMA requirements and could be

implemented upon authorization as Phase C of the Matheny Creek Basin Master Plan

contract.

4.2.1.1 METHODOLOGY

As previously discussed, computer simulations :Wh~re ,performed using the

Advanced Interconnected Pond Routing (AdICPR) program. This program utilizes

the SCS unit hydrography methodology and a hydrodynamic routing method for

the hydrologic and hydraulic components of the analyses, respectively. The

AdlCPR program is weli suited to complex coastal watersheds such as Matheny

Creek and was used to conduct a detailed assessment of the basin. An overview

of the modeling methodology is provided below.

Depression Storage: The effects of depression storage and the· relationship of

contributing area to time were accounted for by routing

hydrography flows through existing stormwater lakes and

major depressions (wetlands). As such, a unit

hydrography peak rate factor of 256 was used.

Watershed Retention: Rainfali losses were determined by computing a weighted

CN for the pervious and non-<lirectly connected
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impervious areas. The portion of the basin area which is

directly connected impervious was specified and is

considered independently by the model. The retention

storage, S was computed by the following relationship:

S= 1000-10
CN

Eq.l

Initial abstraction, la were computed as 20% of the
watershed retention storage, S:

la = 0.2S Eq.2

Employing Eq. 1 and Eq. 2, rainfall volumes (P) were
converted to runoff volumes (R) by the following standard
SCS equation:

R = (P-o.2S)2
P + 0.8S

Eq.3

Time of Concentration: The time of concentration was computed using the

Kinematic Wave Formula, consistent with the guidelines

prescribed by the SCS in Technical Release No. 55.

Design Storm Event(s): Consistent with the Rules of the Southwest Florida Water

Management District, the following design 24-hour

duration rainfall volumes were used:

Frequency Volume

2-year 4.25'

5-year 6.00"

10-year 7.00"

25-year 8.00"

1DO-year 10.00"

The SCS - TYPE II MODIFIED 24-hour, dimensionless

rainfall distribution was used.

Initial simulations were conducted utilizing only the largest design storm (I.e. 100­

year, 24-hour) to assure that the model input adequately accounted for both

watershed storage and their attenuation effects on discharge rates. Numerous trial

and error simulations were reqUired to accomplish this objective. Simulations were

then completed for the 2-year, 5-year, 10-years, and 25-year design storms.
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4.2.1.2 RESULTS

The subbasin hydrologic inventory is provided in APPENDIX A along with the node

(or junctlon)/reach (or link) schematic developed for the AdlCPR model. The

computer modeling Input/output results are contained in APPENDIX B. A

Summary of Existing Discharges for the study reaches is provided herein as TABLE

4.2.1.2. A Summary of Existing Surface Water Elevations for the study reaches are

proVided in TABLES 4.2.1.2.a through 4.2.1.2.h. These surface water profiles are

also presented graphically on EXHIBITS 4.2.1.2.a through 4.2.1.2.h.

The results of the Rood Insurance Study (FIS) for Matheny Creek are compared

with those of the Basin Master Plan (BMP) in TABLE 4.2.1.2.g. This comparison

reveals that significant discrepancies exist w~h respect to discharge rates and water

surface elevations at U.S. 41 and water level control structure (WLCS) MC-1. Both

the discharge rates and base flood elevations generated by the BMP analyses are

higher than those established by the FIS in the lower portions of the Matheny Creek

watershed. However, base flood elevations for the FIS are higher than those

determined by the BMP in the upper portion of the Matheny Creek Main.

Although the hydrologic analysis for the FIS indicated a total basin area of 1,670

acres which is relatively consistent w~h the 1,723 acres determined for the BMP,

the FIS hydraulic analysis only considered the Matheny Creek Main which has an

actual service area of 789 acres at WLCS MC-1. The FIS hydraulic analysis did not

consider the Denham Acres Lateral and ~s service area of 872 acres which enters

the Matheny Creek Main between U.S. 41 and WLCS MC-1. In general, the

preliminary base flood elevations (BFEs) determined by the BMP are based upon

more accurate information and more scientifically and technically correct hydrologic

and hydraUlic methodologies.

It is anticipated that the final base flood elevations determined by the BMP would

provide the basis of the supporting data report for revisions to effective base flood

elevations for the Matheny Creek Main, in add~ion to providing base flood

elevations for un-numbered 'A' Zones and previously unstudied areas in the

Matheny Creek watershed. However, w~h respect to the Matheny Creek Main,

revisions to the effective base flood elevations would not significantly affect the

current flood insurance requirements in the lower portion of the basin since such

are based upon the tidal surge base flood elevation of 10.8 NGVD.
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4.2.2 POLLUTANT LOADING ANALYSIS

4.2.2.1 METHODOLOGY

For consistency, the Watershed Management Model Version 3.10 developed by

Camp, Dresser & McKee (CDM) for the Sarasota County NPDES permit was used

for the pollutant loading analysis. Nonpoint pollutant loading estimates were

determined using the Watershed Management Model Version 3.10 (WMM)

developed by Camp, Dresser, and McKee for Sarasota County. The WMM is a

spreadsheet model which estimates seasonal and annual nonpoint source loads

using direct runoff based upon event mean concentrations (EMC's) and runoff

volumes (CDM, 1992). The model requires the identification and input of land

use, septic tank, and best management practices coverages for each subbasin to

be analyzed. This information is inventoried in APPENDIX C for all 154 existing

subbasins.

The features of the WMM spreadsheet model are:

• Uses of the Lotus 1-2-3 spreadsheet program.

• Estimates annual runoff pollutant load for nutrients, heavy metals, oxygen
demand, and solids based upon EMC's, land use, percent impervious
surface, and annual rainfall.

• Estimates of stormwater treatment or load reduction through partial or full
scale implementation of on site or regional Best Management Practices
(BMP's).

While the WMM projects the average annual pollutant loads in a watershed, it is

limited in its ability to estimate these loads. It is not appropriate to use the model

for analysis of short-term water quality impacts (CDM, 1992). In addition, pollutant

loads resulting from incremental development of a watershed will not be

appropriately determined by the model (CDM, 1992).

4.2.2.2 RESULTS

Using the WMM spreadsheet model existing pollutant loads were determined for

the Matheny Creek watershed. The model estimates pollutant loads in a watershed

as the product of runoff and mean concentration in that runoff. For a given

pollutant, both mean concentration and runoff will vary by land use.

A total of fifteen (15) land use categories can be used in the model (12 listed and

3 optional categories). The twelve listed categories are:
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• Forest/Open • Agricultural/Pasture

• Cropland • Low Density Single Family (LDSF)
Residential

• Medium Density Single • High Density Single Family/Multi-
Family (MDSF) Residential Family (HDSF/MF) Residential

• Commercial/Central • Office/Light Industrial
Business District (CBD)

• Heavy Industrial • Water

• Wetlands • Roads

The Matheny Creek watershed covers an area of approximately 1,723 acres with

six (6) major subbasins, as depicted on EXHIBIT 1. Table 4.2.2.2.a summarizes

the total acreages for each land use type by basin in Matheny Creek. The

modeling results for the six major subbasins are provided in APPENDIX C.

The most predominant land use in the Matheny Creek watershed is MDSF

Residential which comprises approximately 56% of the total acreage as shown in

Figure 4.2.2.2.a. All together, residential areas comprise approximately 72% of the

land use in the Matheny Creek watershed. In contrast, wetlands in the Matheny

Creek watershed comprise less than 1% of the total area.

Based on the existing land uses, which include failed septic tanks, pollutant loads

were estimated using the CDM model for the following twelve constituents;

• Biochemical Oxygen Demand • Chemical Oxygen Demand

• Total Suspended Solids • Total Dissolved Solids

• Total Phosphorus • Dissolved Phosphorus

• Total Kjeldahl Nitrogen • Nitrate + Nitrite

• Total Lead • Total Copper

• Total Zinc • Total Cadmium

Gross pollutant loads for the Matheny Creek watershed are summarized by

parameter in Figure 4.2.2.2.b.

Subbasins 1 and 5 had the highest pollutant unit loading rates of the six basins in

the Matheny Creek watershed (Table 4.2.2.2.b). Greater than 40% of both basins

are comprised of commercial/central business district land use with both basins

having a greater than 50% impervious area. In addition, less than 40% of the land

use in both basins is residential. However, residential land use for the remaining

basins comprises greater than 50% of the basin area. ThUS, it can be concluded
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that the highest unit loading rate in the Matheny Creek watershed is associated with

the commercial land use, and consequently, with areas with a high percentage of

impervious surface. In contrast, the lowest unit loading rates were observed for

Subbasin 2 which has mainly residential land use (approximately 81 %) (Table

4.2.2.1.b). Therefore, based on these observations, residential land uses are

believed to contribute the lowest loading per area of any developed land use within

the watershed. However, because residential land use makes up 72% of the entire

Matheny Creek watershed, it contributes the greatest total pollutant load to the

surface waters within the watershed (Table 4.2.2.2.b).

Interestingly, the highest unit loading rates for nitrate + nitrite and total phosphorus

are associated with those basins which have greater than 80% residential land use

(Table 4.2.2.2.b). Sources for the nutrient-rich runoff originating from these land

uses are fertilization and decaying vegetation. Unit loading rates for the remaining

pollutants appear to be associated with TSS. Those basins having high TSS unit

loading rates also have higher unit-loading rates of BOD, COD, TOS, TKN, and

metals.

Overall, the highest gross pollutant loads were associated with the largest basins

(Table 4.2.2.2.b). Subbasins 3 and 4 contributed to greater than 50% of the total

pollutant load in the Matheny Creek watershed. Interestingly, residential land use

for these two basins makes up greater than 55% of the area in the entire

watershed.

As a result of existing mitigative features in the Matheny Creek watershed, gross

pollutant loadings are reduced prior to their introduction into the surface waters.

Approximately 34% of the Matheny Creek watershed is treated through Best

Management Practices (BMP's). The two BMP's utilized in the Matheny Creek

watershed are retention and wet detention (Table 4.2.2.2.c). Subbasin 1 utilized

only retention as a means of treating stormwater. In the remaining basins,

stormwater was treated using both retention and wet detention.

Table 4.2.2.2.c shows the removal of pollutants through the use of BMP's under

existing conditions. In general, approximately 22% of the pollutant load is removed

by the treatment systems presently in place in the Matheny Creek watershed. As

expected, removal of the TOS load was the lowest for the watershed at

approximately 8%.
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Subbasin 1 had the lowest pollutant removal efficiency of the six basins. Overall,

pollutant efficiencies for this basin were less than 9%. As stated earlier, the

mitigative system in Subbasin 1 is based only on retention. Of the two treatment

methods, retention is more efficient in removing pollutant loads from stormwater

than wet detention. However, a very small percentage of subbasin no. 1 (Le.5%)

is serviced by retention. Because of its low percentage of BMP coverage and its

close proximity to the tidal area of Matheny Creek and Little Sarasota Bay,

additional stormwater treatment is expected to result in significant reductions in

pollutant loads from this subbasin.

The highest removal efficiencies were estimated for Subbasin 5 with pollutant

removal ranging from 24 to 41 %. Both retention and wet detention treatment was

utilized in treating runoff from both commercial and residential land uses.

Net pollutant loads for the Matheny Creek watershed are summarized in Table

4.2.2.2.d. In addition, net removal loading rates are graphically depicted by

parameter for the Matheny Creek watershed in Figure 4.2.2.2.b.

The pollutant loadings estimated for the Matheny Creek Basin Master Plan were

compared with those previously determined for the Matheny Creek watershed by

COM as part of a NPOES permit application for Sarasota County. The results of

the two analyses are compared in Table 4.2.2.2.e.

In general, gross pollutant loads estimated by COM for Matheny Creek as part of

the NPOES permit application were lower than estimated by the Basin Master Plan

analysis. Because the NPOES analysis used a macro approach (I.e. Matheny Creek

as a basin of the Sarasota County watershed), less precise determinations of actual

land use types in the Matheny Creek watershed may have resulted in these lower

loading rates.

A comparison of the total acreage in the Matheny Creek watershed also indicates

a discrepancy of 9 acres between the two analyses (Table 4.2.2.2.e). The total

acreage used in the previous analysis is higher than for this Matheny Creek Basin

Master Plan study. For the Basin Master Plan study, a "micro" approach was used

to more precisely determine the area of the Matheny Creek watershed (i. e., the

watershed was subdivided into basins and sub-basins). In addition, by examining

the watershed using a micro approach, actual land uses in the Matheny Creek
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watershed were more easily delineated. Although the total area determined for the

Matheny Creek was slightly smaller than the previous study, the gross pollutant

loads were higher than the previous estimates.

The higher pollutant loads determined for Matheny Creek for the Basin Master Plan

study resulted from a greater estimate of developed regions under existing

condttlons. Residential (MDSF/HDSF), industrial, and road land use coverages for

the Basin Master Plan were estimated to be 167 acres higher than in the previous

study. The previous study estimated 71 acres more for LDSF residential and

commerciai land uses than were estimated by the Basin Master Plan. Estimated

coverage of developed land use for the Basin Master Plan was 96 acres greater

than in the previous study resulting in higher gross loading estimates.

In addition, the previous study estimated fewer BMP's throughout the Matheny

Creek watershed. Overall, the previous study estimated that approximately 4.4%

of the pollutant load is removed from the stormwater through the existing treatment

systems. Under the present study, the removal of pollutants by existing stormwater

systems is estimated to be 21.6%. Review of development plans revealed that

many developments dating back to the mid 1970's, provided stormwater

management systems. These systems, though approved by Sarasota County, pre­

dated the subsequent regulatory requirements of the Florida Department of

Environmental Protection and the Southwest Florida Water Management District.

Also, because the Basin Master Plan used a "micro" approach to delineate land use

types and BMP's, a more precise representation of the watershed is possible.
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