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1.0 INTRODUCTION

1.1 BACKGROUND OF THE SARASOTA BAY NATIONAL ESTUARY PROGRAM

Sarasota Bay was identified in Section 317 of the Water Quality Act of 1987 as an
estuary to be given priority consideration for inclusion in the National Estuary Program
(NEP). As a result, Governor Bob Martinez nominated Sarasota Bay to the NEP, in a
May 19, 1987 letter to EPA Administrator Lee Thomas. According to the Act,
documentation was required to support the nomination. This documentation would
evaluate the need for a management conference, likelihood of program success, and nced‘

to protect water quality beyond existing controls.

In 1987, the EPA established a cooperative agreement with Mote Marine Laboratory to
gather data regarding environmental status, trends and problems in Sarasota Bay. These
data were to be nsed as the documentation to support the Bay’s nomination to the NEP.
The report developed by Mote was presented at a workshop of federal, state and local
government representatives on March 17, 1988. Through the workshop, additional

information on Sarasota Bay was obtained.

The Florida Department of Environmental Regulation (FDER) used the Mote report as the
basis for the completion of the Governor’s nomination docurhent. The supporting
documentation was submitted on May 31, 1988 to the EPA Office of Marine and Estuary
Protection. After EPA’s evaluation, the Bay was designatéd as a member of the NEP on
July 18, 1988.

In May of 1989, the Sarasota Bay NEP released a Request for Proposal (RFP) for work

related to the preservation, restoration and enhancement of the Bay. The RFP included

the following areas:
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o Baywide Segmentation and Mapping

o Wetland Habitat Assessment

© Estoarine Bottom Habitat Assessment

© Regional Beach/Inlet Management

© Impacts of Sea Level Rise

o Fishery Resource Assessment

© Shellfish Contamination Assessment

© Point and Nonpoint Pollution Loading Assessment, Calibration, Verification, and
Projections .

© Resource Access and Use Assessment

© Data Management

The information gathered in these areas will lead to the development of a comprehensive

conservation and management plan. -

1.2 PURPOSE AND SCOPE OF POINT AND NONPOINT POLLUTION LOADING
ANALYSIS

CDM was selected to conduct the analysis of point and nonpoint source loadings to
Sarasota Bay. Basically, the objective of the analysis is to quantify the loadings of
nutrients and metals to the Bay, to identify the areas that are contributing the largest share

of the total load, and to analyze alternative measures for reducing the loadings.

For purposes of this study, assessment of pollutant loadings was restricted to total

nitrogen, total phosphorus, lead and zinc. Sources of loadings evaluated include baseflow,

storm event runoff, atmospheric, and point source loadings. While it is fully recognized

that there are other contaminating substances entering Sarasota Bay through a variety of

other sources, these parameters were chosen as surrogates for major rion-point and point

source loadings. These parameters represent contaminants which are well characterized in "\

the literature, and for which documented relationships with land-use exist. As such, this \
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study does not attempt to characterize all pollutant loadings, nor all sources of pollution,

but rather focuses on the major loadings delivered to Sarasota Bay.

The analysis is divided into three distinct phases. In Phase 1, existing data are used to
estimate current loading levels. Phase 2 is designed to collect field measurements or other
data required to improve the estimates developed in Phase 1. Analysis of future loadings,
-based on projected changes in population, land use, and other factors, is performed in

Phase 3. Evaluation of alternative management programs is also part of Phase 3.

This report documents the results generated in Phase 1. This phase includes the
estimation of existing point and nonpoint source loadings. Even though future loading
estimates are part of the Phase 3 analysis, preliminary estimates of future loadings also are '

included here in Phase 1,

1.3 ORGANIZATION OF REPORT

~ Chapter 2 summarizes the study area characteristics that are pertinent to the analysis of
point and nonpoint sources loadings. The methodology used to develop loading estimates
is presented in Chapter 3. Chapter 4 documents the modeling of water quality
constituents in the tidal tributaries of the major watersheds. The estimated loadings for
existing and future land uses are presented in Chapter 5 and 6, respectively. Chapter 7
evaluates and summarizes the results presented in Chapters 5 and 6. The references used

in the study are listed in Chapter 8.
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2.0 STUDY AREA CHARACTERISTICS

2.1 INTRODUCTION

This chapter describes the NEP study area characteristics that are essential to the pollutant
loading analyses. These characteristics include watershed boundaries, existing and future

land use, soil classifications , water quality, and sources of pollution.
22  WATERSHED DELINEATION

The Sarasota Bay NEP study area is shown in Figure 2-1. The area extends to the north
as far as Anna Maria Island and Perico Island, and to the south as far as Casey Key. The
watersheds in the study drain not only to Sarasota Bay itself, but to several smaller bays
to the south including Roberts Bay, Little Sarasota Bay, Dryman Bay, and Blackbum Bay.
In this repdrt, the term "Sarasota Bay" will include all of the bays listed above.

Delineation of the total study area draining to Sarasota Bay, and delineation of major
watersheds within the study area, was done on 1" = 2000° USGS quadrangle maps. These
maps were combined in a mosaic to create one large map which was used as a project
work map for the study. In some cases, additional information was required to delineate
watershed boundaries due to the lack of topography. Previous studies (CDM, 1987;
Briley and Wild, 1984) were used to check the delineation and to provide guidance where

map topography ‘was lacking.

Table 2-1 lists the watersheds that were defined in the delineation process. In addition,
the table shows the drainage area and jurisdiction or jurisdictions in which each watershed
is Jocated. In all, the study area contains approximately 150 square miles of land area,

plus 52 square miles of water surface.
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PERICO

ANNA TSLAND WEST
MARIA BRADENTON
ISL.AND
9
> MANATET AVEME |
n 1
o PALMA TP
SOLA 2
CREEK
\ £4th AVEHUE west
SOUTH "3%
BRADENTON %9 P
N %,
AR "
Yo
L BOWLEES
AZI\CREEK CREEK
I
Q‘{n ° ,V
%
LONGEOAT
KEY }d
GULF HF
MEXICO »
PHILLIPPI
LIDO (’ CREEK
KEY
(;i!i;} BE RIGE RIAD
)
1] 6060C 12000 18000
DISTANCE IN FEET

\
I:]) CLARK ROAD q
SIESTA <
KEY e
\'\F;:R;,a\i
S CATFESH SHUTH CREEK
A
A
%
%
%, CREEK
v
2
e 2

o \ | NORTH
7. ) L CREEK

CASEY
KEY

Figure 2-1. Sarasoto Bay NEP Study

Areo




s




TABLE 21

WATERSHEDS IN SARASOTA BAY NEP STUDY AREA

Walershed Drainage area Jurisdiction(s)
(Acres)
Phillippi Creek 36417 City of Sarasota
Sarasota County
Manatee County
Hudson Bayou 1,595 City of Sarasota
Bowlees Creek 6,489 City of Sarasota
Sarasota County
] Manatee County
West Bowlees 1,559 City of Sarasota
Sarasota County
Manatee County
Whitaker Bayou 5,015 City of Sarasota
Sarasota County
Direct to Bay 4,241 City of Sarasota
Sarasota County
Matheny Creek 3,800 Sarasota County
Catfish Creek 3,360 Sarasota County
North Creek 1,920 Sarasota County
South Creek 12,995 Sarasota County
Palma Sola Creek 800 Manatee County
Palma Sola 2 1,120 Manatee County
West Bradenton 4,385 Manatee County
South Bradenton 4,635 Manatee County
Cedar Hammock 1,830 Manatee County
Siesta Key 1,385 Barrier Islands
Anna Maria island 919 Barrier 1slands
Perico Island 860 Barrier [siands
Longboat Key 1,697 Barrier Islands
Other Islands 900 Barrier Islands

2-3




. 2.3 EXISTING LAND USE

Existing land use was established in the study area based on Real Estate Data Inc.
(REDI) maps. These maps include aerial photographs and corresponding zoning maps.
From the aerials, developed and undeveloped areas were identified. The type of

development in urban areas was determined based on the zoning maps.

The study area was classified according to the following land uses:

Cropland

Forested Uplands
Rangeland/Woodlands

Open/Recreation

Wetland

Citrus

Low Density Single Family Residential
Medium Density Single Family Residential
High Density Single Family Residential
Multi-Family Building

Mobile Home

Commercial/Services

‘Institutional

Industrial

Transportation

Waterbody

Sewage Treatrnent and Power Plants

L] . » . * & @ L ] * & 0 L ] * & & ¢ L ]

Table 2-2 summarizes the assumed directly connected impervious area {DCIA) established

for each urban land use category. The DCIA value is important because it determines the
amount of surface runoff that is generated by precipitation. The values in the table were
selected based on literature values and previous CDM studies. For urban land use,
industrial and commercial areas tend to have the highest percentage of impervious area.
In residential areas, the DCIA value increases with the density of the development (i.e.,

number of dwellings per acre).
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TABLE 2-2
IMPERVIOUS COVER FOR URBAN LAND USE CATEGORIES

Directly Connected
. impervious Area

Land Use (%)
Low Density Single Family Residential 20
Medium Density Single Family Residential 30
High Density Single Family Resideniial 40
Multi-family Building 50
Mebile Home 60
Commercial/Services 85
Extractive 70
Institutional 40
Industrial 70
Transportation 80
STP and Power Plants 40




Table 2-3 presents the existing land use by jurisdiction for the study area. As shown in
the table, Sarasota County has the largest contributory area to the Bay, accounting for 65
percent of the total land area. The City of Sarasota, Manatee County, and the barrier

islands make up 8, 21 and 6 percent of the total land area, respectively.

In the study area, slightly more than half of the land area consists of urban development
(residential, commercial, industrial and institutional land uses), and the rest is rural. Of
the urban development, about 8A1 percent is residential, primarily medium 'dcnsity and high
density. For the rural areas, about 18 percent is either cropland or citrus, and the rest is

primarily rangeland/woodlands, open/recreation and forested uplands.
The following sections discuss land use distributions for each jurisdiction.
2.3.1 SARASOTA COUNTY

The existing land use distribution for Sarasota County, broken down by watershed, is
presented in Table 2-4. The values in the table indicate that Phillippi Creek accounts for
over half of the total drainage area in the County. South Creek accounts for about 21

ere

of the total area.

In the County, approximately 42 percent of the land area consists of urban development
and the remaining 58 percent is rural. The urban development is most prevalent in the
land areas closest to the Bay (i.e., the western sectibns of each watcrshcd); and rural areas
are typically located in the eastern sections of each watershed. Of the urban development,
about 87 percent is residential, primarily split between low, medium and high density
single family residential. For the rural areas, ;bout 17 percent is either bropland or citrus,

and the rest is primarily rangeland/woodlands or open/recreation.
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TABLE 2-3

EXISTING LAND USE BY JURISDICTION IN
SARASOTA BAY NEP STUDY AREA

AREA {Acres)
Cityof { Sarasota | Manatee | Barrier Total

Land Use | Sarasota | County | County { Islands
Cropland 0 3,756 1,912 130 5,798
Forested Uplands 168 673 1,052 44 1,837
Rangeland/Woodlands 126 | 15,544 1,253 18] 16,942
Open/Recreation 650 11,688 2,222 1,373 1 15,933
Wetland 0 1,449 415 403 2,267
Citrus 4 2,278 209 0 2,491
Low Density Single Family Residential 368 7,375 292 388 8,423
Medium Density Single Family Residential 1,320 6,827 2,012 1,641 1 11,800
High Density Single Family Residential 2,164 5,163 3,422 7411 11,490
Muiti-family Building 946 1,983 2,677 754 6,360
Mobile Home 0 1,065 - 862 - 37 1,964
Commercial/Services 926 1,485 654 169 3,234
Institutional - 529 647 365 0 1,541
Industrial 521 1,106 1,989 40 3,656
Transportation i7 203 633 15 868
Waterbody 75 1,028 228 2] 1333
Sewage Treatment and Power Plants 30 30 . 30 5 . 85
Total 7,844 62,301 20,226 5,761 | 96,132




8-C

EXISTING LAND USE BY WATERSHED IN SARASOTA BAY NEP STUDY AREA -

TABLE 2-4

SARASOTA COUNTY
AREA (Acres)

Total Phillippi | Matheny { Catfish North South | Bowlees West | Whitaker | Direct

Land Use Creek Creek Creek Creek Creek Creek | Bowlees | Bayou to Bay
Cropland 3,756 3,612 0 0 48 65 0 0 31 0
Forested Uplands 673 570 15 20 20 0 0 0 29 19
Rangeland/Woodlands 15,544 5,304 675 2,202 728 6,410 7 0 29 189
Open/Recreation 11,688 5,353 444 171 655 4,502 7 0 499 57
Wetland 1,449 436 14 199 57 565 0 0 3 175.
Citrus 2,278 1,938 104 50 10 120 0 0 4 52
Low Density Single Family Residential 7.375 4,770 145 227 191 636 0 0 578 828
Medium Density Single Family Residential 6,827 4,997 114 257 70 133 0 38 291 927
High Density Single Family Residential 5,163 3,685 1,176 0 0 140 0 0 80 82
Multi-family Building 1,983 896 307 73 5 109 0 0 317 276
Mobile Home 1,065 423 30 42 35 80 0 0 314 141
Commercial/Services 1,486 588 435 30 35 30 0 13 105 250
Institutional 647 496 0 20 0 75 7 0 21 | 28
Industrial 1,106 542 221} 0 25 10 0 0 308 0
Transportation 203 65 0 0 0 0 135 0 2 0
Waterbody 1,028 542 120 69 41 120 4 0 98 34
Sewage Treatment and Power Plants 30 30 0 0 0 0 0 0 0 0
Total 62,301 34,247 3,800 3,360 1,920 12,995 160 51 2,710 3,058




2.3.2 MANATEE COUNTY

The existing land use distribution for the watersheds in Manatee County is presented in
Table 2-5. The largest watersheds in the County include Bowlees Creek, South
Bradenton, and West Bradenton. These three watersheds account for 75 percent of the

total drainage area in the County.

In Manatee County, about 64 percent of the land area consists of urban development and
the other 36 percent is rural. Generally, the areas ﬁnmediately south and west of the City
of Bradenton are undeveloped, whereas the remaining areas are developed. Roughly 72
percent of the urban area is residential, primarily divided between medium and high
density singie family and multi-family building. In the rural areas, about 29 percent is
either cropland or citrus, and the remaining 71 percent is typically either

rangeland/woodlands or open/recreation.
2.3.3 CITY OF SARASOTA

Table 2-6 presents the existing land use distribution for the watersheds in the City of
Sarasota. The largest watersheds in the City include Whitaker Bayou, Phillippi Creek and
Hudson Bayou. These watersheds account for 75 percent of the City drainage area. In

addition, another 15 percent drains directly to Sarasota Bay.

In the City, 87 percent of the land area consists of urban development and the other 13

percent is rural. Most of the rural area is located in the fai eastern part of the City, and
the majority of the rural area actually consists of golf course and park land that will not
be urbanized in the future. Residential development accounts for 70 percent of the total
urban land use, and it is primarily split between medium density and high density single

family residential and multi-family building,
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EXISTING LAND USE BY WATERSHED IN SARASOTA BAY NEP STUDY AREA -

TABLE 2-5

MANATEE COUNTY

-AREA (Acres)

Palma

Total Phillippi FPalma Bowlees West Cedar West Sola South
* Land Use Creek Sola 2 Creek | Bradenton |Hammock | Bowlees Creek | Bradenton
Cropland 1,912 0 0 16 160 0 0 250 1,486
Forested Uplands 1,052 0 65 32 180 15 0 135 625
Rangeiand/Woodlands 1,253 87 45 345 160 30 41 20 525
Open/Recreation 2,222 0 385 365 720 10 77 55 610
Wetland 415 0 0 0 305 0 0 0 110
Citrus 209 0 ] 204 5 ol 0 0 0
Low Density Single Family Residentia! 292 63 0 24 125 80 0 0 0
Medium Density Single Family Residential 2,012 0 0 958 280 120 319 20 315
High Density Single Family Residential 3422 0 295 . 621 1,540 400 246 35 285
Multi-family Building 2,677 0 180 481 550 865 41 310 250
Mobile Home 862 0 70 461 20 80 101 0 130
Commercial/Services 654 0 0 - 204 145 105 25 0 85
Institutional 365 0 0 a5 80 115 0 75 0
Industrial 1,989 0 80 1,663 80 95 3 0 40
Transportation 633 0 0 633 0 0 H 0 0
_ Waterbody 228 0 0 24 45 16 0 0 144
Sewage Treatment and Power Plants 30 0 0 0 0 0 0 0 30
Total 20,226 150 1,120 6,215 4,395 1,930 881 900 4,635
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EXISTING LAND USE BY WATERSHED IN SARASOTA BAY NEP STUDY AREA -

TABLE 2-6

CITY OF SARASQOTA
AREA (Acres)

Total Phillippi | Hudson | Bowlees Waest Whitaker | Direct

Land Use Creek Bayou Creek Bowlees Bayou {o Bay
Cropland 0 0 0 0 0 0 0
Forested Uplands 168 38 0 9 0 111 10
Rangeland/Woodlands 126 27 0 35 6 57 0
Open/Recreation 650 370 65 0 59 104 52
Wetland 0 0 0 0 0 0 0
Citrus 4 4 0 0 0 0 0
Low Density Single Family Residential 368 55 0 0 77 167 39
Medium Density Single Family Residential 1,320 356 150 3 210 117 484
- High Density Single Family Residential 2,164 574 635 1 170 555 229
' Multi-family Building 946 306 240 25 5 370 0
Mobile Home 0 0 0 0 0 0 0
Commercial/Services 926 29 305 19 45 178 279
Institutional 529 113 180 19 54 124 39
Industrial 521 38 20 0 0 433 30
Transportation 17 0 0 0 0 2 15
Waterbody 75 39 0 3 0 27 6
Sewage Treatment and Power Planis 30 0 0 0 0 30 0
Total 7.844 2,020 1,595 114 627 2,305 1,183




2.3.4 BARRIER ISLANDS

The existing land use distribution for the barrier islands draining to Sarasota Bay is
presented in Table 2-7. Siesta Key, Anna Maria Island, Perico Island and Longboat Key
are the major land areas contributing to the Bay. A group of smaller islands, including
Lido Key, St. Armands Key, Coon Key, Bird Key, Otter Key and Casey Key, was
combined under the category of "Other Islands".

For the barrier islands, 66 percent of the land area consists of urban development and the
other 34 percent is rural. Most of the rural area is Jocated on Longboat Key and Perico
Island, whereas Siesta Key and Anna Maria Island are predominantly wrbanized. Of the
urban area, 94 percent is residential. Medium density single family makes up almost half
of the residential area, and the rest is split primarily between low and high density single
family residential and multi-family building. Cropland and citrus account for only 7 .
percent of the total rural area on the islands. Over 70 percent of the rural area is

open/recreation. -

24  FUTURE LAND USE

Even though the focus of Phase 1 is determination of existing loads to Sarasota Bay,
preliminary projections of future loadings were developed to get a preliminary estimate of
the incremental increases in 1oadings that are expected due to future development.
Consequently, future land use data were developed as part of the analysis. Two future

land use scenarios were developed: S-year future and a buildout future.

The 5-year future land use was developed based on the Developments of Regional Impact
(DRI) data provided by Sarasota and Manatee Counties. The DRI information was
screened to determine which projects were located in the Sarasota Bay study area. The
appropriate projects were located on the existing land use maps to determine the

watershed in which the development would occur, and the type of land that would be
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TABLE 2-7

EXISTING LAND USE BY WATERSHED IN SARASOTA BAY NEP STUDY AREA -
BARRIER ISLANDS

AREA(Acres)
Anna

Total Siesta Maria Perico Longhoat Other

Land Use Key Island Island Key Islands
Cropland 130 0 0 130 0 0
Forested Uplands 44 0 0 0 38 6
Rangeland/Woodlands 19 0 0 0 0 19
Open/Recreation 1,373 45 172 330 689 137
Wetland 403 48 0 290 8 57
Citrus 0 0 0 0 0 0
Low Density Single Family Residential 388 - 199 0 0 34 155
Medium Density Single Family Residential 1,641 788 0 0 459 394
High Density Single Family Residential 741 10 621 15 95 0
Multi-family Building 754 243 55 80 311 €5
Mobile Home 37 0 12 0 25 0
Commercial/Services 169 42 59 0 38 30
Institutional 0 0 0 0 0 0
Industrial 40 5 0 15 0 20
Transportation 15 0 0 0 0 15
Waterbody 2 0 0 0 0 2
.Sewage Treatment and Power Plants 5 5 0 0 0 0
Total 5,761 1,385 919 860 1,697 900




converted to urbanized area. Because some of the DRI projects are already underway and
some are not due to be completed 5 years from now, the increase in urban area during the
5-year planning horizon was estimated to reflect the amount of development expected to
occur between 1991 and 1996. For example, a DRI with a scheduled construction start
date of 1991 and buildout date of 2001 would be assumed 50 percent complete in the 5-

year planning horizon.

The Comprehensive Plans for Manatee and Sarasota Counties were used to develop the
buildout future land use scenario. Development of rural areas in the two counties was
evaluated by locating rural areas on the existing land use maps, and consulting the

comprehensive plans to determine the future land use.

For both scenarios, the City of Sarasota and the barrier islands were not included in the
analysis. The City of Sarasota is aﬁproaching build-out, and future development will be
limited. The barrier islands were excluded because they represent only 6 percent of the
land area in the study, and because comprehensive plans for the island cormmunities were

not available when the analysis was conducted.
2.4.1 5-YEAR FUTURE

After screening the DRI data for Sarasota and Manatee Counties, the following

developments were included in the 5-year future land use analysis:
. Palmer Ranch, Increments I-V, in Catfish and Matheny Creek Watersheds,
of Sarasota County
. Gateway Development, in Phillippi Creek Watershed, of Sarasota County

. Sawgrass Hollow Development, in Phillippi Creek Watershed, of Sarasota
County
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Based on information in the DRI reports and the existing land use maps, the development
of 1,686 acres of rural land was projected. Note that all of these developments are in

Sarasota County.

The 5-year future land use for Sarasota County is presented in Table 2-8. Overall, 248
acres of open/residential, 1,350 acres of rangeland/woodlands and 88 acres of citrus are
developed to create 1,319 acres of medium density single family residential, 120 acres of
industrial, 20 acres of institutional and 227 acres of commercial area. In addition, 87
acres are shifted from low density to medium density residential to account for increased
densities in developments which.were only partly developed under existing land use

conditions.
2.4.2 BUILDOUT FUTURE

Tables 2-9 and 2-10 present the buildout future land use distributions for Sarasota and
Manatee Counties, respectively. Between the two counties, almost 31,000 acres of
undeveloped land are converted to urban uses in going from the existing to the buildout
future scenario. Of the 31,000 acres, about 85 percent is developed into residential land

use, and the remaining 15 percent is primarily converted to commercial or industrial use.

The Comprehensive Plans for Manatee and Sarasota Counties do not specify the planning
horizon that is represented by the buildout scenario. However, by comparing the 23,000
acres of development for Sarasota County in the buildout scenario to the 1,686 acres of
dc‘vclopment in the 5-year scenario, the buildout scenario is estimated to represent a
planning horizon of roughly 68 years (23,000 acres divided by 1,686 acres, times 5 years).
This estimatc.involves two assumptions. One is that the current rate of development is
representative of the long-term rate, and the other is that the 5-year estimate of land
development is accurate. While the 5-year estimate is believed to be accurate, it may be
less than the overall long-term rate of development due to the weakness of the economy at

this time.
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TABLE 2-8

FIVE - YEAR FUTURE LAND USE BY WATERSHED IN THE SARASOTA BAY NEP STUDY AREA -

SARASOTA COUNTY
AREA (Acres)
West

Total Phillippi | Matheny | Catfish North South Bowlees | Bowlees | Whitaker | Direct

Land Use Creek Creek Creek Creek Creek Creek Creek Bayou to Bay
Cropland 3,756 3612 0 0 48 65 0 0 31 0
Forested Uplands 673 570 15 20 20 0 0 0 29 19
Rangeland/Woodlands 14,194 5114 403 1,314 728 6,410 7 0 29 189
Open/Recreation | ~ 11,439 5,118 430 17 655 4,502 7 0 499 57
Wetland { © 1,449 436 14 199 57 565 0 0 3 175
Citrus 2,190 1,850 104 50 10 120 0 0 4 52
Low Density Single Family Residential 7,288 4,770 121 164 1 636 0 0 578 828
Medium Density Singte Family Residential 8,233 5,408 304 1,062 70 133 0 38 291 927
High Density Single Family Residential 5,163 3,685 1,176 0 0 140 0 0 80 82
Multi-family Building 1,983 896 307 73 5 109 0 0 317 276
Mobile Home 1,065 423 30 42 35 80 0 0 314 141
Commercial/Services 1,712 689 435 156 35 .30 0 13 105 250
Institutional 667 496 0 40 0 75 7 0 21 28
Industrial 1,226 542 341 0 25 10 0 0 308 0
Transporiation 203 65 0 e 0 0 135 0 2 0
- Waterbody 1,028 542 120 69 41 120 4 0 98 34
Sewage Treatment and Power Plants 30 30 0 0 0 0 0 0 0 0
Total 62,301 34,247 3,800 3,360 1,920 12,995 160 51 2,710 3,058
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TABLE 2-9

BUILDOUT FUTURE LAND USE BY WATERSHED IN THE SARASOTA BAY NEP STUDY AREA -

SARASOTA COUNTY
AREA (Acres)
West

Total Philippi | Matheny | Catfish North South | Bowlees | Bowlees | Whitaker | Direct

Land Use Creek Creek Creek Creek Creek Creek Creek Bayou to Bay
Cropland 1,695 1,655 0 0 9 0 0 0 31 0
Forested Uplands 33 6 5 20 0 0 0 0 2 0
Rangeland/Woodlands 3,582 1,167 90 64 0 2,249 0 0 2 10
Open/Recreation 5,221 677 21 65 0 4,382 0 0 49 27
Wetland 1,449 436 14 199 57 565 0 0 3 175
Citrus 369 353 0 0 o 12 0 0 4 0
Low Density Single Family Residential 12,738 7,763 145 227 339 2,868 0 0 578 818
Medium Density Single Family Residential 22,114 13,448 729 2,285 1,364 2,355 14 38 725 1,156
High Density Single Family Residential 5,163 3,685 1,176 0 0 140 0 0 80 82
Mutti-family Building 1,983 896 307 73 5 109 0 0 317 276
Mobile Home 1,065 423 30 42 35 80 0 0 314 141
Commercial/Services 1,775 765 455 51 45 30 0 13 105 311
Institutional 667 496 0 40 0 75 7 0 21 28
Industrial 3,186 1,840 708 225 25 10 0 0 378 0
Transportation 203 65 0 0 0 0 135 0 2 0
Waterbody 1,028 542 120 69 41 120 4 0 98 34
Sewage Treatment and Power Plants 30 30 0 0 0 0 0 0 0 0
Total 62,301 34,247 3,800 3,360 1,920 12,995 160 51 2,710 3,058
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BUILDOUT FUTURE LAND USE BY

TABLE 2-10

WATERSHED IN THE SARASOTA BAY NEP STUDY AREA -

MANATEE COUNTY
AREA (Acres)
West Palma
Total Phillippi Palma { Bowlees West Cedar | Bowlees Sola South
Land Use ' Creek Sola 2 Creek | Bradenton [Hammock; Creek Creek | Bradenton
Cropland 0 0 0 0 0 0 0 0 0
Forested Uplands 39 0 0 0 21 15 0 3 0
Rangeland/Woodlands 88 0 20 -0 18 30 0 20 0
Open/Recreation 325 0 0 0 315 10 0 0 0
Wetland | 415 0 0 0 305 0 0 0 110
Citrus a3 0 0 88 5 0 0 0 0
Low Density Single Family Residential 685 63 0 24 518 80 0 0 0
Medium Density Single Family Residential 4,132 0 108 1,151 658 120 437 20 1,638
High Density Single Family Residential 5,650 0 495 713 1,579 400 246 417 1,800
Multi-family Building 3,240 0 315 616 555 865 - 4 365 483
Mobile Home 862 0 70 461 20 80 101 0 130
Commercial/Services 824 87 32 294 196 105 25 0 85
Institutional 365 0 0 95 80 115 0 75 0
Industrial 2,452 0 80 2,116 80 95 31 0 50
Transportation 633 0 0 633 0 0 0 0 0
_ Waterbody 228 0 0 24 45 15 0 0 144
Sewage Treatment and Power Plants 185 0 0 0 0 0 0 0 185
Total 20,226 150 1,120 6,215 4,395 1,930 881 900 4,635




With the exception of the West Bradenton watershed in Manatee County and the Philippi
and South Creek watersheds in Sarasota County, all of the watersheds are almost
completely developed in the buildout scenario. The West Bradenton watershed includes
area near Perico Island that is planned for conservation purposes. Both the Philippi and
South Creek watersheds include area east of I-75 that is designated as rural land use in the

Sarasota County Comprehensive Plan.

2.5  SOILS CHARACTERISTICS

The soils characteristics for the study area were determined using the Soils Conservation
Service Soil Surveys for Manatee and Sarasota Counties. The SCS hydrologic soils
groups (A, B, C, and D) indicate the relative infiltration characteristics of a soil after
prolonged wetting. In the SCS system, an "A’ soil is the most well-drained and a "D’ soil

is the most poorly-drained.

Review of the soils data indicated that most of the area is characterized by B/D soils. In
the Manatee County part of the study area, three soils associations make up most of the
total area. These are the Eau Gallie-Floridana, Wabasso-Bradenton-Eau Gallie, and
Delray-Floridana associations. The soil types in these associations are classified as B/D
by SCS. For Sarasota County, the major soil types shown on the soil survey maps were
Eau Gallie and Myakka fine sands, and Pineda fine sand. Each of these soils is classified
as B/D by SCS. Based on these data, the entire study area was considered to be B/D soils

for this analysis.

2.6 . WATER QUALITY CHARACTERISTICS

Based on reports from the Florida Department of Environmental Regulation (FDER, 1990;
FDER, 1987), Sarasota Bay is generally characterized as having "fair" water quality, and
~ its tributaries are characterized as having "poor" to "fair" water quality, The

classifications were established by analyzing water quality data in EPA’s Storage and
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Retrieval System (STORET), as well as USGS data. The monitoring data were
transformed by FDER into Water Quality Indices (WQI) and Trophic State Indexes (TSI)

for tributaries and various areas of the Bay.

Tributaries with "fair" water quality ratings include Phillippi Creek, Matheny Creek and
Catfish Creek. Whitaker Bayou has a "poor" water quality rating. In most cases, elevated
nutrient levels are the reason for the poor to fair ratings. The elevated nutrient levels are

usually attributed to urban runoff and wastewater treatment plant effluent.

Several studies (Heyl and Dixon, 1987; CDM, 1990) have explored the trends in Sarasota
Bay water quality since the mid-1960s. These studies have identified a downward trend
in salinity and nutrient concentrations over time. Rainfall patterns, changes in agricultural
land use, changes in point source loadings and other factors were considered as reasons

for the identified trends.

The changes in land use appear to be one plausible reason for declining salinity and
ni;tricnts in the Bay. The transformation of certain types of | agricultural land to urban
residential land use results in increased surface runoff, which in turn results in more
freshwater dilution in the Bay. In addition, a previous local study (CDM, 1987) for the
Braden River projected a decrease in nutrients as agricultural land was converted to low
density residential use. It should be noted that the study also projected an increase in
heavy metals loading as a result of urbanization. Unfortunately, water quality trends for

metals in Sarasota Bay could not be assessed due to a lack of monitoring data.

Recent improvements in wastewater treatment and disposal should continue to improve
water quality in the Bay. The City of Sarasota Wastewater Treatment Plant (WWTP),
which discharges to Whitaker Bayou, has recently upgraded treatment from secondary to
advanced waste treatment (AWT). In addition, the quantity of effluent discharged to
Whitaker Bayou has been reduced through a recently implemented reuse irrigation system.

Manatee County has developed a deep-well injection system to accept excess effluent
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. from the WWTP with the largest flow in the Sarasota Bay study area, and has impro{red

its reuse irrigation system,

2.7  SOURCES OF POLLUTION

In this study, five different sources of pollution to Sarasota Bay have been considered.

They include the following:

. Surface runoff

. Baseflow

. Point source discharges
. Septic tanks

. Rainfall

A brief summary of each pollution source is presented below.
2.7.1 SURFACE RUNOFF

During a rainfall event, the volume of rainfall that cannot infiltrate into the soil becomes
surface runoff which enters numerous tributaries and ultimately is transported to Sarasota
Bay. En route to the tributaries, the surface runoff picks up pollutants that have
accumulated on the land surface. Examples of such pollutants include nutrients such as -
nitrogen and phosphorus, which are applied to lawn areas for fertilization, and metals such

as lead and zinc, which are deposited on streets by automobiles.

Because 60 percent of the study area is currently characterized by improved land uses
(e.g., agricultural, residential, industrial, commercial), it is likely that surface runoff is a
significant contribution to the total pollutiofx loading to the Bay. Cropland, citrus,
commercial, industrial, and the more dense residential land uses can be expected to -
contribute high concentrations of nitrogen and phosphorus to tributaries. With the
exception of cropland and citrus, these same land uses will also contribute relatively high

metals concentrations,
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2.7.2 BASEFLOW

The baseflow loading accounts for pollution conveyed by groundwater. The fraction of
total watershed loading that is due to baseflow becomes smaller as the watershed
develops, because more of the rainfall is converted to surface runoff and less infiltrates
into the soil. The concentration of pollutants in the groundwater is based on the natural

composition of the soil.
2.7.3 POINT SOURCE DISCHARGES

Point source discharges in the study area include wastewater treatment plants (WWTPs)
that discharge treated wastewater from municipal and industrial sources. Municipal

sources account for almost all of the total point source discharge.

Anna Maria Island, Longboat Kéy and the portion of Manatee County within the study
area are all served by the Southwest Regional WWTP. The plant currently has an average
daily flow rate of 12.8 million gallons per day (mgd). The effluent is used for irrigation
purposes, primarily at the Manatee Fruit Company site and several golf courses. In
addition, effluent can also be discharged into a deep well injection system during wet

weather conditions. In effect, no effluent is directly discharged to surface waters.

The City of Sarasota and some areas in Sarasota County are served by the City of
Sarasota WWTP. In 1990, the average discharge from the plant was 6.9 mgd. The plant
has recently been upgraded from secondary treatment to AWT. Disposal of the effluent
consists of irrigation on pasture land and golf course property with intermittent surface
water discharge. Loadings to Sarasota Bay from discharge to Whitaker Bayou have
decreased considerably since these improvements were implemented. Additional reuse

sites, which will further reduce loadings from this point source, are planned.
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Siesta Key and parts of Sarasota County are served by a number of small package plants
and privately-owned wastewater treatment utilities. The total flow for these plants is
approximately 7.4 mgd. Some of these facilities achieve AWT standards. Most of the
facilities discharge via irrigation, drain fields, and percolation ponds, though several of the

larger plants discharge directly to surface water.
2.7.4 SEPTIC TANKS

‘Septic tanks (also referred to as onsite disposal systems) are used in some cases to treat
waste from individual homes, multi-family buildings, and commercial and industrial areas.
Basically, a septic tank achieves primary treatment (i.e., settling) in an anaerobic
environment, and discharges the effluent to a drainfield. Presumably, further pollutant
transformation and removal occurs as the effluent percolates downward through the
drainfield to the water table. Further dilution and removal is expected‘ to occur as the

effluent mixes with and moves along with the groundwater flow.

Table 2-11 shows septic tank coverage information for the Sarasota Bay NEP study area.
Septic tanks are used throughout the Sarasota County mainland and in the barrier islands.
For Casey Key, all of the residential development (157 acres) is served by septic tanks.
In Sarasota County, thé percentage of land use served by septic tanks depends on the type
of land use. For residential land use, about 58 percent of the low and medium single
family residential land use is served by septic tanks, whereas the percent served for high
density single family residential, multi-family building and mobile homes are estimated fo
be 38, 13, and 3 respectively. The percent served for commercial, industrial and

institutional land uses are estimated to be 21, 23, and 9, respectively.
The pollutants of concern from septic tanks are total nitrogen and, to a lesser extent, total

phosphorus. Both total nitrogen and total phosphorus are discharged at high
concentrations from a septic tank. Typical effluent concentrations are 40 to 80 mg/L for

6376-2/111/SEC2 : 2-23



TABLE 2-11

SEPTIC TANK COVERAGE FOR SARASOTA BAY NEP STUDY AREA

Sarasota County

yT-c

Manatee County City of Sarasota Barrier lslands Total
Area Area Area Area Area
Served by Percent |Served by Percent |Served by Percent |Sarved by Percent |[Servadby | Percent
Septic of Septic of Septic of Septic of Septic of
Tanks Total Tanks Total Tanks Total Tanks Total Tanks Total
Land Use (acres) Area (acras) Area {acres) Area (acroes) Area {acres) Area

Low Density Single Family Residential 0 0% 0 0% 155 40% 4272 58%) 4427 53%
Medium Density Single Family Residential 0 0% 0 0% 0 0% 3897 57%] 3897 33%
High Density Single Family Residential 0 0% 0 0% 0 0% 1963 38% 1963 17%
Muitl-family Bullding 0 0% 0 0% V] 0% 262 13% 252 4%
Mobile Home 0 0% 0 0%; 0 0% M4 3% 34 294
Commercial/Services 0 0% 0 0% 0 0% 311 21% an 10%
Institutional 0 0% 0 0% 0 0% 59 9% 59 4%
Industrial 0 0% 0 0% 0 0% 252 28% 252 7%
NOTES:

1. Septic tank areas in Sarasota County estimated based on mapping provided by County staff.

2, Small number of septic tanks are still active in Manatee County and the City of Sarasota, but were excluded from the analysis,



total N and about 15 mg/L for total P, as compared to 3 mg/L total N and 1 mg/L total P
for AWT. In most instances, soil is effective in removing total P, such that 90 percent or
more is retained in the soil through adsorption. For total N, however, much of the mass
in the effluent reaches the water table, with ammonia nitrogen being converted to nitrate
nitrogen under aerobic conditions in the soil. Nitrate nitrogen is known to be very mobile
in groundwater and can have serious health effects if drinking water concentrations are too
high.

2.7.5 RAINFALL
Loadings to Sarasota Bay also are contributed by rainfall on the Bay surface. Considering
that the water surface is about 52 square miles (34 percent of the total drainage area to the

Bay), rainfall could have a significant impact on pollution loading. Precipifation totals for

the study area are discussed in Section 3.2, and rainfall quality is discussed in Section 3.6.
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3.0 METHODOLOGY FOR POLLUTION LOADING PROJECTIONS

3.1 INTRODUCTION

This section presents the methodology and assumptions used to estimate pollution loadings
to Sarasota Bay. The discussion includes the relationship between rainfall and
streamflow, and the selection of nonpoint pollution loading factors. Data regarding

guantity and quality of point sources, septic tanks and rainfall are also presented.

3.2 RAINFALL/RUNOFF RELATIONSHIPS

The annual loadings for surface runoff and baseflow are based upon the streamflow from
the watershed, mean pollutant concentrations of the surface runoff and baseflow, and the
distribution of streamflow between surface runoff and baseflow. To calculate annual
streamflow volumes for the study area, long-term monitoﬁng_data from USGS gages and
local raingages were analyzed. In addition to analyzing average annual conditions, rainfall
and streamflow volumes for the wet season (June - September) and the dry season
(October - Méy) that comprise the average annual conditions were also determined.

Finally, the data were also analyzed to establish a wet year and a dry year scenario.
3.2.1 RAINFALL AND STREAMFLOW DATA

Table 3-1 shows rainfall data for two long-term gages in the vicinity of the study area.
The average year totals for the Bradenton and Myakka gages were determined by
averaging the annual totals over the entire period of record. Similarly, the wet season and
dry season volumes were calculated by averaging the total rainfall during each season
over the period of record. The wet year and dry year values were established by ranking
the annual rainfall totals from lowest to highest, §elccﬁng the 10th percentile value as the
dry year total and the 90th perceﬁtile value as the wet year total.
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TABLE 3-1

PRECIPITATION DATA FOR GAGES IN
SARASOTA BAY NEP STUDY AREA

PRECIPITATION (INCHES)

BRADENT AGE (104 YEARS OF RE D

AVERAGE YEAR 54.6
- WET SEASON 33.7

.
- DRY SEASON 20.9
WET YEAR 69.7
'DRY YEAR 41.7

MYAKKA GAGE (44 YEARS QF RECORD)

AVERAGE YEAR 54.3
- WET SEASON 32.5
- DRY SEASON 21.8
WET YEAR - : 69.6
DRY YEAR 404

BRADENTON GAGE (44 YEARS OF RECORD)

AVERAGE YEAR 633
- WET SEASON 31.8
- DRY SEASON . 21.5
WET YEAR 69.7
DRY YEAR 426




The values generated for the Bradenton gage were selected for the runoff analysis. As
shown in Table 3-1, the results for the same 44 years of record at the Bradenton and
Myakka gages were comparable, Because the rainfall values for the two gages are
similar, it is appropriate to use the values for the gage with the longest period of record.
Thus, an average annual rainfall total of 54.6 inches was assumed for the study area. Of
the 54.6 inches, 33.7 inches (62 percent) occurs during the months of June through
September, and the remaining 20.9 inches (38 percent) occurs during the other eight
months, The annual values for a wet year and a dry year are 69.7 and 41.7 inches,
respectively. These values are 28 percent higher and 24 percent lower than the average

annual rainfall total.

Streamflow data for two USGS gages in the vicinity of the study area are presented in
Table 3-2. For the Lake Manatee and Myakka River gages, streamflow values for average
annual, wet season, dry season, wet year and dry year scenarios were established in the

same manner as the rainfall values.

"‘Because the two gages had comparable periods of record, the strcamﬂow values used in
the runoff analysis were the average of the values for the two gagcs. As shown in Table
3-2, the average annual streamflow volume is 14.8 inches, with 9.9 inches (67 percent)
occurring during the wet season and 4.9 inches occurring during the dry season. The wet
year and dry year streamflow values are 22.9 and 7.6 inches, respectively. Both values
vary by roughly 50 percent from the average annual value.

3.2.2 PERVIOUS AREA RUNOFF
The streamflow volume due to surface runoff from pervious areas was estimated by
assigning a runoff coefficient. The runoff coefficient was multiplied by the rainfall

volume to calculate the surface runoff volume from pervious areas. A single value was

established to estimate the average annual runoff, given the average rainfall total.

6376-2/111/SEC3 3-3




TABLE 3-2

STREAMFLOW DATA FOR GAGES IN
SARASOTA BAY NEP STUDY AREA

STREAMFLOW (INCHES)

LAKE MANATEE GAGE (50 YEARS OF RECORD)

AVERAGE YEAR 15.0
- WET SEASON 10.3
- DRY SEASON 4.7
WET YEAR 22.6

DRY YEAR 9.0

MYAKKA GAGE (50 YEARS OF RECORD)}

AVERAGE YEAR 14.5
- WET SEASON 9.5
- DRY SEASON 5.0
WET YEAR 23.2
DRY YEAR 8.1

AVERAGE OF LAKE MANATEE AND MYAKKA GAGES

AVERAGE YEAR 14.8
- WET SEASON . 9.9
- DRY SEASON 4.9
WET YEAR | 229

DRY YEAR 7.6




An average annual runoff coefficient of 0.15 was established for pervious areas. In this
analysis, the runoff coefficient of 0.15 combined with an annual rainfall total of 54.6
inches results in an annual runoff of 8.2 inches. By subtracting the 8.2 inches from
average annual streamflow volume of 14.8 inches, an annual groundwatei- baseflow
volume of 6.6 inches is calculated. Thus, based on a runoff coefficient of 0.15, about 15
percent of rainfall becomes surface runoff, 12 percent contributes to stream baseflow, and

the remaining 73 percent (39.8 inches) is lost via evapotranspiration.
3.23 IMPERVIOUS AREA RUNOFF

‘The streamflow volume due to surface runoff from impervious areas was also determined
using runoff coefficients. For all impervious area, a runoff coefficient of 0.95 was

assumed.
3.2.4 BASEFLOW

The baseflow volume at the USGS gages was calculated as the difference between
streamflow volume and surface runoff, with gage drainage areas assumed to be rural (i.e.,
pervious). For undeveloped areas, baseflow was calculated to contribute about 45 percent

of the streamflow.

For individual watersheds in the study area, the baseflow volume was reduced as a direct
function of the percentage of urban impervious area. For exainp_le, if the drainage area
was 50 percent impervious due to residential and commercial development, then the |
baseflow volume was reduced by 50 percent. Thus, the percentage of streamflow due to
baseflow diminishes as development occurs in the watershed. However, it is not only

because baseflow diminishes, but also because surface runoff increases.
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3.3 NONPOINT POLLUTION LOADING FACTORS

For both surface runoff and baseflow, the pollution loadings were calculated by
multiplying the flow volume by an appropriate pollutant concentration. In the case of
surface runoff, event mean concentration (EMC) data developed through studies such as
EPA’s Nationwide Urban Runoff Program (NURP) were used to characterize runoff
concentrations. For baseflow, local ambient monitoring data were used to develop the

concentrations.
3.3.1 SURFACE RUNOFF

Since the completion of EPA’s Nationwide Runoff Program (NURP) in the early 1980’s
(USEPA, 1983), there is a general consensus in the field of nonpoint pollution
management that local monitoring studies of single land use watersheds are no Ionger
required to characterize urban nonpoint pollution loadings for management studies. In
place of an expensive local monitoring program, available literature values for nonpoint
pollution loading factors can be used to formulate the watershed management plan. In
addition to the transferability evaluations in the EPA NURP study, this approach has

- worked out well in previous watershed management studies where mixed land use

monitoring data were available for comparison.

In the Sarasdta Bay NEP study, pollutant loading analyses were limited to the constituents
for which considerable loading data are reported in the literature. The following four
pollutants were included: total phosphorus (total P), total nitrogen (total N), lead, and
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, and therefore,
transferable loading factors are available in the literature. These heavy metals may be
viewed as surrogates for a wide range of toxicants that have been identified in previous

field monitoring studies of urban runoff pollution (USEPA, 1983).
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The EMC values to estimate surface runoff loadings are presented in Table 3-3. Again,
the values are based primarily on data from the EPA NURP study, although values for
land uses such as cropland (which tend to vary substantially from one location to another)
are also based on local data. These same values have been applied successfully in several
other studies in the State of Florida (CDM, 1990).

For nutrients (total N and total P), the EMC values are highest for cropland, citrus, and
low and medium density single family residential land uses. This is due to fertilization of
the cropland and the lawns of the residential areas. Commercial, industrial and
unimproved areas have the lowest EMC values for nutrients, less than half as large as the

agricultural and residential values.

It should be noted, however, that the pollutant loading depends on the EMC value and the
volume of surface runoff for a particular land use. Because commercial and industrial
land uses have a much greater percentage of impervious area than residential land use,
they tend to produce greater loadings in terms of Ibs/ac/year, even though they are
characterized by lower EMC values. For example, the average annual surface runoff
loads for comﬁcrciﬂ and medium dcnsity‘ single family residential land uses are relatively
similar (1.6 Ib/ac/yr for commercial and 2.1 Ib/ac/yr for residential) for total P, even
though the EMC is much higher for the residential area. The loadings for total N are 12.3
and 10.1 Ib/ac/yr for commercial and medium density residential land uses, respectively.
Thus, EMC values alone cannot be used to determine the relative loading impacts of

different l.and uses.

For lead and zinc, Table 3-3 shows that unimproved and agricultural land vses have
EMCs of zero, whereas residential, commercial, industrial and other urban land uses are
shown to generate loadings of metals. The EMC values increase as the percent
imperviousness of the land use increases. Because more impervious areas will also
generate more runoff, the loadings from commercial and industrial areas will be

substantially higher than the loadings from the residential areas.
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TABLE 3-3

EVENT MEAN CONCENTRATION VALUES
FOR SARASOTA BAY NEP STUDY

Event Mean Concentration Values in mg/i
Total Total Total Total
Land Use Phosphorus | Nitrogen Lead Zine
Cropland 1.13 3.74 0.000 0.000
Forested Uplands . 0.16 1.02 0.000 0.000
Rangeland/Woodlands 0.16 102 0.000 0.000
Open/Recreation 0.16 1.02 0.000 0.000
Wetland 0.03 0.25 0.000 0.000
Citrus : 0.41 0.92 0.000 0.000
Low Density Single Family Residential 0.39 1.87 0.04¢9 0.054
Medium Densily Single Family Residential 0.38 1.87 0.048 0.054
High Density Single Family Residential 0.33 1.65 0.076 0.060
Multi-family Building 0.33 1.65 0.076 0.060
Mobile Home 0.33 1.65 0.076 0.060
Commercial/Services 0.15 1.18 0.235 0.120
Institutional 0.15 1.18 0.235 0.120
Industrial 0.15 1.18 0.235 0.120
Transporation - 015 1.18 0.235 0.120
Waterbody 0.1 0.82 0.006 0.148
STP and Power Plants 0.15 1.18 0.235 0.120




3.3.2 BASEFLOW

Baseflow loadings, like surface runoff loadings, were calculated by determining the flow
volume and the flow concentration. Based on analysis of existing water quality data, the

following values were selected for baseflow concentrations:

Total P: 0.30 mg/L
Total N: 1.00 mg/L
Lead: 0.003 mg/L
Zinc: 0.05 mg/L

2 & & @

The total N and total P values were selected after analyzing concentration-frequency
curves for several STORET stations. It was assumed that the median concentrations for
these stations were represeniative of dry weather conditions where baseflow was
predominant, and that the stations were located in areas where dry weather flows are not
affected by point source discharges or septic tank impacts. Unfortunately, the same |
stations did not include metals data. The values shown above for metals were selected
based on a limited number of STORET values for raw water monitoring at various water

treatment plants in and around the study area.
A summary of available STORET data is presented in Appendix A.

3.4 POINT SOURCE LOADINGS

Table 3-4 lists tﬁe point source discharges included in the loading analysis. These
represent all of the discharges located in the study area that have a daily average flow rate
exceeding 0.1 mgd. Together, these plants account for over 95 percent of the total point
source discharge in the study area. In all, the total discharge from these treatment plants
is roughly 27 mgd.

Data shown in the table include the watershed, average flow, level of treatment and

method(s) of disposal. In Sarasota County and the City of Sarasota, discharges occur in
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