The following is an excerpt from a permit application submitted to the United States
Environmental Protection Agency by 6 applicants: Sarasota County, City of Sarasota,
Town of Longboat Key, City of North Port, City of Venice, and Florida Department of
Transportation. The application is for a National Pollutant Discharge Elimination System
(NPDES) Municipal Separate Storm Sewer System (MS4) permit that requires
communities who own or operate drainage systems to reduce the amount of pollution
flowing to the waters of the United States by performing certain pollution prevention
activities.

This excerpt is Part Il of the application submitted in 1993 and includes studies of
stormwater pollution from different land use types and also includes estimated (by use of
a spreadsheet model called Watershed Management Model) wet season and dry season
pollutant load as well as the Event Mean Concentration of stormwater.
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Requirement:
40 CFR 122.26 (@) (2) (iii)

Characterization data. When "quantitative data” for a pollutant are required under paragraph
(d)(2)(iii)(A)(3) of this paragraph, the applicant must collect a sample of effluent in accordance with
40 CFR 122.21(g)(7) and analyze it for the pollutant in accordance with analytical methods approved
under 40 CFR part 136. When no analytical method is approved the applicant may use any suitable
method but must provide a description of the method. The applicant must provide information
characterizing the quality and quantity of discharges covered in the permit application, including:

(4) Quantitative data from representative outfalls designated by the Director (based on
information received in part 1 of the application, the Director shall designate between
Jive and ten outfalls or field screening points as representative of the commercial,
residential and industrial land use activities of the drainage area contributing to the
system or, where there are less than five outfalls covered in the application, the
Director shall designate all outfalls) developed as follows:

¢)) For each outfall or field screening point designated under this subparagraph,
samples shall be collected of storm water discharges from three storm events
occurring at least one month apart in accordance with the requirements at
§122.21(g)(7) (the Director may allow exemptions to sampling three storm
events when climatic conditions create good cause for such exemptions);

2) A narrative description shall be provided of the date and duration of the storm
event(s) sampled, rainfall estimates of the storm event which generated the
sampled discharge and the duration between the storm event sampled and the
end of the previous measurable (greater than 0.1 inch rainfall) storm event,

3 For samples collected and described under paragraphs (d)(2)(iii)(4)(1) and
(A)(2) of this section, quantitative data shall be provided for: the organic
pollutants listed in Table II; the pollutants listed in Table Il (toxic metals,
cyanide, and total phenols) of appendix D of 40 CFR part 122, and for the

Jfollowing pollutants:
Total suspended solids (TSS) PH
Total dissolved solids (TDS) Total Kjeldahl nitrogen
(6(0)))] Nitrate plus nitrite
BOD;, Dissolved phosphorus
Oil and grease Total ammonia plus organic
Fecal coliform nitrogen
Fecal streptococcus Total phosphorus

3A-1
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40 CFR 122.26 (d) (2) (iii)
WET WEATHER CHARACTERIZATION

Sarasota County and Co-applicants selected seven sites (Figure 1) within Sarasota County to
establish monitoring stations and collect stormwater event samples during the wet weather
characterization phase. Sites were selected based on the homogeneity of land use, size, suitable
outfall structure, and safety of sampling personnel. Land uses were selected to generally reflect
the percentage of that land use within the County as a whole. Sites (with the exception of the
open land use) were inspected and approved by EPA prior to sampling.

A total of three events were to be collected from each site, with analytical data from storms at
least one month apart. Initially, a 72-hour antecedent dry period (with no events greater than
0.10 inches) was required for each collected event. This was later modified (by January 26,
1993 Memorandum No. 6) to a 36-hour antecedent dry period, but only for the months of June
through September; so this modification did not alter the Sarasota County collection program
to date. Samples were to be collected either for the entire event or for three hours. Sampling
was typically initiated by rainfall amounts of greater than 0.1 inches within a one-hour period,
together with water levels sufficient to allow collection (generally 0.063 feet or 0.75 inches in
depth).

Rainfall amounts to be sampled were detailed in the Part I MS4 permit application (May 22,
1992) and are reproduced below in Table 1, together with additional months calculated according
to the same formulae. Total rainfall criteria were established as the monthly average of daily
totals plus or minus 50 percent at the beginning of the wet season (June). As the wet season
progressed, the allowable range was expanded to plus or minus 75 percent for July and to plus
or minus 100 percent for August in an attempt to ensure completion of all sampling prior to

May, 1993. For months subsequent to August, after the wet season ended, criteria included 95

3A-2
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TABLE 1
MONTHLY CRITERIA FOR ACCEPTABLE RAINFALL AMOUNTS

Modified from Table 4-16
Part I Permit Application, May 22, 1992

Month Acceptable Amounts

June 0.38in to 1.14 in
July 0.19in to 1.33 in
August 0.10in to 1.52 in
September 0.10 in to 2.45 in
October 0.10 in to 1.99 in
November 0.10in to 2.20 in
December 0.10in to 1.52 in
January 0.10in to 1.95 in
February 0.10in to 1.98 in
March 0.10in to 2.35 in
April 0.10in to 1.89 in
May 0.10in to 2.25 in

3A-3
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percent of all rainfall events historically received in the respective months. Sampled events were

within these criteria except as noted in the storm descriptions.

Both grab and flow-weighted composite samples were to be collected and analyzed according
to the protocols detailed in the Characterization Plan (Section 4.4 Part I Permit Application,
May 22, 1992) and reproduced in Table 2. Holding times for the specific analyses are also
listed. Due to the extremely short holding times for bacteriological parameters (6 hours), EPA
relaxed the storm requirements to allow applicants to collect grab samples for these parameters

(i.e., fecal coliform and fecal streptococci) from separate storms than the remaining parameters.

The pervious area and high groundwater tables common to the area provide for an extended
recession limb of most storm event hydrographs, particularly in basins with a low percentage
of impervious area. This was noted especially in the open and low density land uses. In many
cases it was difficult to identify the "end" of the event for purposes of determining whether
sampling was complete. Accordingly, for the purpose of calculating runoff totals, events were
considered to be complete once either successive flow measurements differed by less than
2 percent or when three successive level measurements each differed by less than 0.008 feet (0.1

inch).

A summary description of storms collected, those accepted by EPA and other pertinent
information appears in Table 3. Analytical data appear in Tables 4 through 9. It should be
noted that the organic compounds listed in Tables 7 through 9 are only those compounds which
were detected. The overwhelming majority of samples were below detection limits for almost

all of the organic compounds.
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TABLE 3
DESCRIPTION OF STORMS COLLECTED DURING
WET WEATHER CHARACTERIZATION
SARASOTA COUNTY PART I NPDES PERMIT APPLICATION

Site 001
8/21/92 Acceptable
9/24/92 Insufficient sample, but selected parameters analyzed due to fresh asphalt
10/ 2/92 Acceptable, but no pesticide data
11/27/92 Acceptable
4/ 1/93 FWC only for first flush, rainfall above upper criteria for April
4/ 5/93 Acceptable, initial runoff masked by tidal backwater

Site 002
8/29/92 Bacteria only
9/ 3/92 Bacteria only
9/25/92 FWC collected under backwatered conditions, but flow still downstream
11/27/92 Acceptable
1/ 8/93 Acceptable, FWC for first portion of storm before backwater
1/25/93 FWC with gap in collection times
2/22/93 Acceptable
4/ 9/93 Additional storm

Site 003
10/ 2/92 Acceptable, but no pesticide data
1/26/93 Acceptable
2/26/93 Acceptable
4/ 1/93 FWC with gap in collection times, water depths greater than primary device
Acceptable so long as pesticide data all less than limit of detection

Site 004
8/22/92 Acceptable
9/25/92 Acceptable
11/27/92 Acceptable

Site 005
8/22/92 Bacteria only
10/ 2/92 Acceptable, but no pesticides
1/14/93 Acceptable, FWC from first portion of storm
1/25/93 Additional storm, FWC with gap in collection times
3/ 3/93 Acceptable
4/ 5/93 Acceptable, initial and latter portion of storm processed as two FWC samples
4/ 9/93 Additional storm

Site 006
9/13/92 Acceptable, water depths greater than primary device, but consistent
10/02/92 Additional storm, no pesticide data
3/13/93 Acceptable, water depths greater than primary device, but consistent
3/17/93 Additonal storm, gap in FWC collection times
4/15/93 Acceptable

Site 007
9/13/92 Acceptable
1/ 8/93 Initial portion of storm collected
1/14/93 Acceptable
2/22/93 Bacteria only
2/26/93 Additional storm, initial and latter portion of storm processed as two FWC samples
3/3/93 Acceptable

3A-6
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TABLE 4
BACTERIOLOGICAL, DEMANDS, AND SOLIDS CONCENTRATIONS IN STORMWATER
WET WEATHER CHARACTERIZATIONS
SARASOTA COUNTY PART II NPDES PERMIT APPLICATION

Grab FWC End pH Fecal Fecal 0il and Biochem. Chemical Total Total
Time Time(a) Field Coliform Strepto- Grease Oxygen Oxygen Suspended Dissolved
coccus Demand Demand Solids Solids
Site Date (hhmm) (hhmm) (SU) (#/100ml) (#/100ml) (mg/L) (mg/ L) (mg/ ) (mg/ L) (mg/ L)
001 8/21/92 1545 1612 6.45 1300 960 3.0 6.7 78 52 62
001 9/24/92 1619 - - - - 2.9 - - - -
001 10/ 2/92 1049 1423 6.70 7900 6400 <0.1 4.6 20 46 88
001 11/27/92 0713 1006 6.13 11000 15600 6.1 11.6 100 56 60
001 4/ 1/93 0150 0204 6.55 - - 2.0 30.4 138 93 59
001 4/ 5/93 0128 0204 6.86 - - 1.8 32.0 1190 22 87
002 8/29/92 1154 - 5.30 70800 57600 - - - - -
002 9/ 3/92 1329 1355 6.59 17800 13000 - - - - -
002 9/25/92 1858 2021 6.99 104000 89000 3.9 7.5 72 68 60
002 11/27/92 0934 1303 6.77 11600 7600 7.4 9.0 72 109 168
002 1/ 8/93 1643 1718 7.75 28200 16400 11.6 11.7 226 435 135
002 1/25/93 2023 2102 6.94 11900 13800 3.3 7.9 48 73 256
002 2/22/93 1611 2015 7.06 700 10600 10.4 13.3 157 210 219
002 47 9/93 1149 1306 7.01 - - 8.3 10.8 131 155 312
003 10/ 2/92 1402 1840 6.25 3400 10600 1.0 6.4 77 4 214
003 1/26/93 0237 0433 6.46 11700 8900 <0.1 26.2 157 3 298
003 2/26/93 1309 1548 6.89 6000 9100 1.7 9.6 78 4 507
003 2/26/93 1051 - - 1700 9600 - - - - -
003 4/ 1/93 0319 0622 6.51 - - 0.1 21.6 68 19 86
004 8/22/92 1634 1736 7.13 >250 48000 7.4 7.0 61 139 50
004 8/22/92 1634 1736 - - - 3.8 7.3 61 143 46
004 9/25/92 2039 2207 6.14 89000 33000 3.2 9.4 86 94 84
004 11/27/92 1059 1232 6.77 47200 6100 1.8 6.5 48 21 70
005 8/22/92 1642 - - 2800 33000 - - - - -
005 10/ 2/92 1305 1756 7.89 3100 9800 6.6 5.8 43 74 34
005 1714/93 1430 1510 7.12 700 3800 10.5 14.6 141 160 131
005 1/25/93 1330 1944 7.22 600 8100 7.3 14.5 100 73 58
005 3/ 3/93 2214 2345 6.74 200 1000 9.2 1.2 53 46 54
005 4/ 5/93 - 0446 - - - - 29.2 19 1 25
005 4/ 5/93 0101 0127 6.72 - - 6.1 33.6 461 101 67
005 4/ 9/93 1111 1525 7.36 - - 7.7 7.0 54 30 97
006 9/13/92 1640 2028 7.24 14100 10400 0.7 6.6 51 25 122
006 10/ 2/92 1301 1538 7.73 2500 2300 1.5 10.3 75 16 268
006 3/13/93 0210 0427 6.89 8300 6750 0.2 13.2 380 21 78
006 3/17/93 1252 1614 7.10 3950 5700 0.3 58.0 285 2 278
006 4/15/93 2228 0046 7.14 - - 0.9 56.6 161 2 213
007 9/13/92 1655 1841 7.16 23400 18100 0.8 9.5 33 1 30
007 1/ 8/93 1805 1913 7.33 2000 5600 2.6 9.0 70 19 41
007 1/14/93 1527 1741 7.01 1900 9100 1.8 8.8 195 15 23
007 2/22/93 1708 - 7.49 775 6100 - - - - -
007 2/26/93 1045 1113 7.21 1450 2600 3.9 18.0 63 50 3
007 2/26/93 - 1431 - - - - 10.0 38 12 3
007 3/ 4/93 2219 2256 7.79 100 1350 3.7 5.2 44 40 34

(a) Flow-weighted composite ending time.
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TABLE 5
NUTRIENT CONCENTRATIONS IN STORMWATER
WET WEATHER CHARACTERIZATIONS
SARASOTA COUNTY PART II NPDES PERMIT APPLICATION

Grab F¥C End Total Total Nitrate- Ammonium Dissolved
Time Time(a) Kjeldahl  Phosphorus Nitrite- Nitrogen Total
Nitrogen Nitrogen Phosphorus

Site Date (hhmm)  (hhmm) (mg/ 1) (mg/l) (mg/1) (mg/ 1) (mg/ 1)
001 8/21/92 1545 1612 1.00 0.35 0.427 0.108 0.19
001 9/24/92 1619 - - - - - -
001 10/ 2/92 1049 1423 0.09 0.12 0.169 0.031 0.10
001 11/27/92 0713 1006 0.44 0.22 0.108 0.078 0.07
001 4/ 1/93 0150 0204 0.74 0.21 0.200 0.145 0.06
001 4/ 5/93 0128 0204 0.33 0.08 0.758 0.096 0.03
002 8/29/92 1154 - - - - - -
002 9/ 3/92 1329 1355 - - - - -
002 9/25/92 1858 2021 0.49 0.36 0.158 0.005 <0.05
002 11/27/92 0934 1303 0.85 1.24 0.155 0.066 0.15
002 1/ 8/93 1643 1718 2.32 1.25 0.393 0.136 0.38
002 1/25/93 2023 2102 0.34 0.26 0.172 0.073 0.08
002 2/22/93 1611 2015 1.90 1.10 0.280 0.079 0.13
002 4/ 9/93 1149 1306 1.18 0.46 0.206 0.103 0.09
003 10/ 2/92 1402 1840 1.41 0.12 <0.005 0.006 0.08
003 1/26/93 0237 0433 0.76 0.1 0.017 0.027 0.1
003 2/26/93 1309 1548 0.81 0.20 0.051 0.051 0.14
003 2/26/93 1051 - - - - - -
003 4/ 1793 0319 0622 0.48 0.35 0.077 0.015 0.21
004 8/22/92 1634 1736 1.45 0.46 0.174 0.031 0.24
004 8/22/92 1634 1736 1.82 0.45 0.170 0.033 0.23
004 9/25/92 2039 2207 1.22 0.46 0.266 0.023 0.10
004 11727792 1059 1232 0.60 0.35 0.092 0.035 0.18
005 8/22/92 1642 - - - - - -
005 10/ 2/92 1305 1756 0.20 0.08 0.047 0.006 <0.05
005 1/14/93 1430 1510 0.72 0.29 0.238 0.062 <0.05
005 1/25/93 1330 1944 0.17 0.12 0.098 0.044 0.05
005 37 3/93 2214 2345 0.54 0.13 0.124 0.127 0.05
005 4/ 5/93 - 0646 0.13 0.06 0.074 <0.005 0.02
005 4/ 5/93 0101 0127 2.18 0.30 0.411 0.225 0.1
005 4/ 9/93 111 1525 0.57 0.1 0.251 0.085 0.05
006 9/13/92 1640 2028 0.83 0.28 0.063 0.025 0.16
006 10/ 2/92 1301 1538 1.06 0.22 0.012 <0.005 0.17
006 3/13/93 0210 0427 0.52 0.20 0.053 <0.005 0.10
006 3/17/93 1252 1614 0.41 0.14 <0.005 <0.005 0.15
006 4/15/93 2228 0046 0.68 0.13 0.017 0.032 0.09
007 9/13/92 1655 1841 0.55 0.65 0.320 0.005 0.59
007 1/ 8/93 1805 1913 0.35 0.53 0.267 0.069 0.51

007 1/14/93 1527 1741 <0.05 0.16 0.084 <0.005 0.09
007 2/22/93 1708 - - -
007 2/26/93 1045 1113 .24 0.205 .205

0.98 0 0 0.13
007 2/26/93 - 1431 0.16 0.1 0.124 0.124 0.07
007 3/ 4793 2219 2256 0.90 0.28 0.154 0.234 0.16

(a) Flow weighted composite ending time.
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TABLE 8
LISTING OF ALL SAMPLES WITH DETECTABLE CONCENTRATIONS OF PESTICIDES
WET WEATHER CHARACTERIZATIONS
SARASOTA COUNTY PART II NPDES PERMIT APPLICATION

Keptachlor 4,4'-DDE
Epoxide

Site Date (ug/L) Cug/l)
001 8/21/92 0.1 <0.1
001 9/24/92 - -
001 10/ 2/92 - -
001 11727/92 <0.05 <0.05
001 4/ 1/93 <0.1 <0.1
001 4/ 5/93 <0.1 <0.1
002 8/29/92 - -
002 9/ 3/92 - -
002 9/25/92 <0.05 <0.05
002 11/27/92 <0.05 <0.05
002 1/ 8/93 <0.05 <0.05
002 1/25/93 <0.2 <0.2
002 2/22/93 <0.1 0.15
002 4/ 9/93 <0.1 <0.1
003 10/ 2/92 - -
003 1/26/93 <0.2 <0.2
003 2/26/93 <0.1 <0.1
003 2/26/93 - -
003 4/ 1/93 <0.05 <0.05
004 8/22/92 <0.1 <0.1
004 8/22/92 <0.1 <0.1
004 9/25/92 <0.05 <0.05
004 11/27/92 <0.05 <0.05
005 8/22/92 - -
005 10/ 2/92 - -
005 1/14/93 <0.2 <0.2
005 1/25/93 <0.2 <0.2
005 3/ 3/93 <0.1 1.7
005 4/ 5/93 <0.1 0.11
005 4/ 5/93 <0.1 <0.1
005 4/ 9/93 <0.1 <0.1
006 9/13/92 <0.05 <0.05
006 10/ 2/92 - -
006 3/13/93 <0.05 <0.05
006 3/17/93 <0.05 <0.05
006 4/15/93 <0.05 <0.05
007 9/13/92 <0.05 <0.05
007 1/ 8/93 <0.05 <0.05
007 1/14/93 <0.2 <0.2
007 2/22/93 - -
007 2/26/93 <0.1 <0.1
007 2/26/93 <0.1 <0.1
007 3/ 4/93 <0.1 <0.1
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TABLE 9
LISTING OF THE ONLY VOLATILE ORGANIC COMPOUNDS
DETECTED IN STORMMATER SAMPLES
WET WEATHER CHARACTERIZATIONS
SARASCTA COUNTY PART I1 NPDES PERMIT APPLICATION

Benzene Ethyl- Toluene Methylene Trichloro-

benzene Chloride ethane
Site Date (ug/l) (ug/l) (ug/l) (ug/1) (ug/l)
001 8/21/92 <1 <1 <1 6 1
001 9/24/92 <1 <1 <1 3 <1
001 10/ 2/92 <1 <1 <1 1 <1
001 11/27/92 <1 <1 1 <1 <1
001 4/ 1793 <1 <1 <1 <1 <1
001 4/ 5/93 <1 <1 <1 <1 <1
002 8/29/92 - - - - -
002 9/ 3/92 - - - - -
002 9/25/92 <1 <1 <1 2 <1
002 11/27/92 <1 <1 <1 <1 <1
002 1/ 8/93 <1 <1 <1 <1 <1
002 1/25/93 <1 <1 <1 <1 <1
002 2/22/93 <1 <1 <1 <1 <1
002 4/ 9/93 <1 <1 <1 <1 <1
003 10/ 2/92 <1 <1 <1 1 <1
003 1/26/93 <1 <1 <1 <1 <1
003 2/26/93 <1 <1 <1 <1 <1
003 2/26/93 <1 <1 <1 <1 <1
003 47 1793 <1 <1 <1 <1 <1
004 8/22/92 1 1 <1 <1 <1
004 8/22/92 - - - - -
004 9/25/92 <1 <1 <1 1 <1
004 11/27/92 <1 <1 <1 <1 <1
005 8/22/92 - - - - -
005 10/ 2/92 <1 <1 <1 <1 <1
005 1/14/93 <1 <1 <1 <1 <1
005 1/725/93 <1 <1 <1 <1 <1
005 3/ 3793 <1 <1 <1 <1 <1
005 4/ 5/93 - - - - -
005 4/ 5/93 <1 <1 <1 <1 <1
005 4/ 9/93 <1 <1 <1 <1 <1
006 9/13/92 <1 <1 <1 <1 <1
006 107 2/92 <1 <1 <1 <1 <1
006 3/13/93 <1 <1 <1 <1 <1
006 3/17/93 <1 <1 <1 <1 <1
006 4/15/93 <1 <1 <1 <1 <1
007 9/13/92 <1 <1 <1 <1 <1
007 1/ 8/93 <1 <1 <1 <1 <1
007 1/14/93 <1 <1 <1 <1 <1
007 2/22/93 - - - - -
007 2/26/93 <1 <1 <1 <1 <1
007 2/26/93 - - - - -
007 3/ 4/93 <1 <1 <1 <1 <1
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Descriptions of the individual storms sampled follow Table 9, according to land use, and include
all events collected and processed. Each event is illustrated as a flow hydrograph (indicated by
the square symbol) superimposed on a bar graph of 5 minute rainfall totals. Even when storms
do not rigidly meet criteria (entire event, or three hours of collection) these data are presented
as well since, in most cases, the samples collected emphasized the initial portions of the storm.
Analytical results from samples taken during the first flush or when runoff rates were higher,

may well reflect water quality which is worse than when coHectéd under the specified criteria.
HIGH DENSITY RESIDENTIAL - LONGBOAT KEY

The high density residential land use site consists of a basin 2.9 acres in area, with
approximately 78 percent Directly Connected Impervious Area (DCIA). The residential units
were constructed in 1970 and consist of multistory apartment buildings, pool area, covered
parking for residents, and a landscaped open area bordering Sarasota Bay. The site is located
at 3800 Gulf of Mexico Dr., on the barrier island of, and in the Town of, Longboat Key. The
sampling site captures the runoff from approximately 1/2 of the parking, roadways, and roof
surfaces of the entire development, but from little of the landscaped area. At the site, the
drainage consists of a 12 inch Reinforced Concrete Pipe (RCP) with a slope of 0.33 percent.
The above dimensions, together with a roughness coefficient of 0.012, were used in Manning’s

equation for the computation of flow from level measurements.

Runoff from the sampling site flows to the east and discharges into Sarasota Bay through a bell-
shaped RCP. The outlet is partially submerged under normal high tides and extreme high tides
also produce backwater conditions at the sampling site on occasion. Storms which occurred

during tidal backwater conditions were not sampled.
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LONGBOAT KEY - Au 21, 1992

A rainfall event of 0.62 inches was sampled on August 21, 1952. The total rainfall event
duration was 55 minutes, from 15:20 until 16:20. Maximum rainfall intensities for 5-, 15-, and
30-minute periods were 2.16, 1.36, and 1.02 inches per hour, respectively. The maximum flow
rate was 2.05 cfs (0.76 feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 15:20 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.50 inches, received between 10:50 and

14:15 on August 15, 6 days prior. No previous analytical data had been reported for this site.

Sampling routines initiated at 15:32, grab samples were collected at 15:47, and flow-weighted
composites were secured between 15:34 and 16:14, or for a total period of 42 minutes. The
sampled event produced a total of 2,210 cf of runoff. Composite samples were collected
between 67 and 2,180 cf, or until 99 percent of the cumulative runoff had occurred. Grab

samples were collected after 1,600 cf of runoff.
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NPDES PART 2 STORM EVENT SUMMARY DATA
SITE NAME: LONGBOAT KEY SITE ID: 001 STORM DATE: 08-21-92

Site Characteristics Storm Precipitation Data Summary
Drainage Area: 2.9 (acres) Site Precipitation: 0.62 (inches)
% Impervious: 78 % Maximum Intensity:
Land Use: High Density Residential 5 min: 2.16 (inches/hr)
15 min: 1.36 (inches/hr)
30 min: 1.02 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 2.05 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.76 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 67-2,180 {cf) Last rain >0.1": 6 (days)
Total Runoff Vol: 2,210 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 15:47 (hhmm EST)
Flow Weighted Sample Times: 15:32-16:14 (hhmm EST)
Composite Flow Interval: 90 (cf)
No. of Samples: 23

HIGH DENSITY RESIDENTIAL - LONGBOAT KEY
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L BOAT KEY - September 24, 1992

A rainfall event of 0.20 inches was sampled on September 24, 1992. The total rainfall event
duration was 15 minutes, from 16:05 until 16:20. Maximum rainfall intensities for 5-, 15-, and
30-minute periods were 1.08, 0.76, and 0.40 inches per hour, respectively. The maximum flow
rate was 1.09 cfs (0.49 feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 16:05 was 0.00 inches. The most recent
rainfall event (>0.1 inches) prior to the sampling was 0.28 inches, received between 20:05 and
20:50 on September 18, 6 days prior. The previous analytical data reported for this site were

from an event on August 21.

Sampling routines initiated at 16:06, and grab samples were collected at 16:21. An insufficient
sample was collected to process the flow-weighted composite for all parameters. All parking
and roadway surfaces within the basin, however, had recently been resurfaced with asphalt
(completed on September 17, 1992), and the grab sample was analyzed for metals, oil and
grease, and acid/base/neutral extractable compounds for information on the contributions from
fresh road surfaces. The event produced a total of 530 cf of runoff. Grab samples were
collected after 510 cf of runoff.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: LONGBOAT KEY SITE 1D: 001 STORM DATE: 09-24-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 2.9 (acres) Site Precipitation: 0.20 (inches)
% Impervious: 8 % Maximum Intensity:
Land Use: High Density Residential 5 min: 1.08 (inches/hr)
15 min: 0.76 {inches/hr)
30 min: 0.40 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.09 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.49 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: N/A  (cf) Last rain >0.1": 6 (days)
Total Runoff Vol: 534 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 16:21 (hhmm EST)
Flow Weighted Sample Times: N/A (hhmm EST)
N/A = Not applicable Composite Flow Interval: N/A (cf)
No. of Samples: N/A
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LONGBOAT KEY - er 2, 1992

A rainfall event of 2.49 inches, resulting from a frontal weather system, was sampled on
October 2, 1992. The total rainfall event duration was 19 hours 50 minutes, from 10:25 until
06:15 on October 3. By 18:25 on October 2, however, high tide produced backwater conditions
after 1.59 inches of rain had fallen over a period of 8 hours 40 minutes (illustrated in the
following figure). Maximum rainfall intensities during the period without backwater for 5-, 15-,
and 30-minute periods were 1.80, 0.68, and 0.60 inches per hour, respectively. The maximum
flow rate was 0.79 cfs (0.41 feet in depth) during the event.

Antecedent rainfall for the entire 24-hour period prior to 10:15 totalled 0.12 inches, but was

received in numerous small events and with only 0.08 inches generating runoff as follows:

0.01in 14:50 October 1 no runoff

0.01 in 16:40 October 1 no runoff

0.01in 21:40 October 1 no runoff

0.06 in 03:05 - 05:20  October 2 runoff probable, but site backwatered
during the period

0.01in 06:15 October 2 no runoff

0.02 in 08:10 - 08:30  October 2 runoff of 65 cf

In the 48-hour period prior to sampling an additional 0.05 inches of rainfall was received, and
another 0.02 inches received in the 72-hour period prior. The most recent rainfall event
(>0.i inches) prior to the sampling was 1.73 inches received between 17:00 and 21:20 on
September 25, 7 days prior. The previous analytical data reported for this site were from an

event on September 24.

Sampling routines initiated at 10:36, grab samples were collected at 10:51, and flow-weighted
composites were secured between 10:40 and 14:25, or over a total period of 3 hours 49 minutes.
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NPDES PART 2 STORM EVENT SUMMARY DATA
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SITE NAME: LONGBOAT KEY SITE ID: 001 STORM DATE: 10-02-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 2.9  (acres) Site Precipitation: 2.49/1.59* (inches)
% Impervious: 78 % Maximum Intensity:
Land Use: High Density Residential 5 min: 1.80 (inches/hr)
15 min: 0.68 (inches/hr)
30 min: 0.60 (inches/hr)
Antecedent Precipitation
Storm_Flow Data Summary 24 Hour: 0.12* (inches)
Peak Flow Rate: 0.79  (cfs) 48 Hour: 0.17 (inches)
Max Flow Depth: 0.41 (feet) 72 Hour: 0.19 (inches)
Total Sampled Vol: 86-2,030 (cf) Last rain >0.1": 7 (days)
Total Runoff Vol: 2,530* (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 10:51 (hhmm EST)
Flow Weighted Sample Times: 10:36-14:25 (hhmm EST)
*See Text Composite Flow Interval: 175 (cf)
No. of Samples: 11
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The sampled event produced a total of 2,530 cf of runoff until high tide produced a backwater
at the sampling site. Composite samples were collected between 86 and 2,030 cf of the
cumulative runoff, or until 80 percent of the total runoff before backwatering had occurred.

Grab samples were collected at 500 cf of runoff.

Due to laboratory error, the flow-weighted sample from this event was not analyzed for

pesticides. The remainder of the analyses were processed normally.
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LONGBOAT KEY - November 27, 1992

A rainfall event of 0.68 inches, resulting from a frontal weather system, was sampled on
November 27, 1992. The total rainfall event duration was 7 hours 25 minutes, from 07:00 until
14:25, with sporadic rainfall continuing (although with no runoff) from 16:20 until 20:55.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 0.84, 0.56, and 0.36
inches per hour, respectively. The maximum flow rate was 0.60 cfs (0.36 feet in depth) during

the event.

Antecedent rainfall for the 72-hour period prior to 07:00 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.23 inches, received between 05:30 and
09:50 on November 18, 9 days prior. The previous analytical data reported for this site were

from an event on October 2.

Sampling routines initiated at 07:10, grab samples were collected at 07:15, and flow-weighted
composites were secured between 07:14 and 10:08, or over a total period of 2 hours 58 minutes.

Flow had declined to less than 0.01 cfs as the last composite sample was collected.
The sampled event produced a total of 1,060 cf of runoff by 13:05. Composite samples were

collected between 190 and 980 cf of the cumulative runoff or until 93 percent of the total runoff

had occurred. Grab samples were collected at 370 cf of runoff.
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SITE NAME: LONGBOAT KEY SITE ID: 001 STORM DATE: 11-27-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 2.9 (acres) Site Precipitation: 0.68 (inches)
% Impervious: 78 % Maximum Intensity:
Land Use: High Density Residential 5 min: 0.84 (inches/hr)
15 min: 0.56 (inches/hr)
30 min: 0.36 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.60 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.36 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 190-980  (cf) Last rain >0.1": 9 (days)
Total Runoff Vol: 1,060 {cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 07:15 (hhmm EST)

Flow Weighted Sample Times:  7:10-10:08 (hhmm EST)

Composite Flow Interval: 160 (cf)
No. of Samples: 5
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LONGBOAT KEY - April 1, 1993

A rainfall event of 2.62 inches, resulting from a frontal weather system, was sampled on April
1, 1993. The total event duration was 6 hours 5 minutes, from 01:35 until 07:40. Maximum
rainfall intensities for 5-, 15-, and 30-minute periods were 2.88, 2.16, and 1.78 inches per hour,
respectively. Maximum flow rates were 2.22 cfs (1.11 feet in depth) during the event.
Surcharged conditions (depths > 1.00 feet) existed only for a single 5 minute observation, and

were not expected to substantially affect accuracy of flow measurements.

Antecedent rainfall for the 72-hour period prior was 0.00 inches. The most recent rainfall event
prior to the sampling was 0.93 inches, received between 09:40 and 22:20 on March 19, 13 days
prior. The previous analytical data reported for this site was from an event November 27, 1992.

Sampling routines initiated at 01:44, grab samples were collected at 01:53, and flow-weighted
composites were secured between 01:46 and 02:07, or over a total period of 23 minutes.
Although sampling did not continue for either three hours or for the entire event, and although
rainfall amounts were above the upper criteria for April, samples were processed since the

composite sample was collected during the first flush of the storm.
The sampled event produced a total of 8,900 cf of runoff. Composite samples were collected

between 420 and 2,580 cf of the cumulative runoff, or until 30% of the runoff had occurred.
Grab samples were collected at 1,490 cf of total runoff.
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SITE NAME: LONGBOAT KEY SITE ID: 001 STORM DATE: 04-01-93
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 2.9 (acres) Site Precipitation: 2.62 (inches)
% Impervious: 78 % Maximum Intensity:
Land Use: High Density Residential 5 min: 2.88 (inches/hr)
15 min: 2.16 (inches/hr)
30 min: 1.78 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 2.22  (cfs) 48 Hour: 0.00 §1’nches)
Max Flow Depth: 1.11  (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 420-2,580 (cf) Last rain >0.1": 13 (days)
Total Runoff Vol: 8,900 {cf)
Baseflow Runoff Vol: 0 {cf) Grab Sample Time: 01:53 (hhmm EST))
Flow Weighted Sample Times: 01:44-02:07 (hhmm EST))
Composite Flow Interval: 180 (cf)
No. of Samples: 12
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BOAT - 15,1

A rainfall event of 0.73 inches, resulting from a frontal weather system, was sampled on April
5, 1993. The total event duration was 3 hours 20 minutes, from 23:15 on April 4 until 02:35,
April 5. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.08, 0.92, and
0.78 inches per hour, respectively. High tide produced backwater at the sampling site at the
initial portion of the event, between 22:40, April 4, and 00:55, April 5. During this period of
backwater, rainfall amounts totalled 0.13 inches of the 0.73 event total and intensities were light.
The bulk of the rainfall with the highest intensity was received after the tide had fallen and the
sampler program initiated. Maximum flow rates were 0.86 cfs (0.43 feet in depth) during the

event.

Antecedent rainfall for the 72-hour period prior was 0.00 inches. The most recent rainfall event
prior to the sampling was 2.62 inches, received between 01:35 and 07:40 on April 1, 4 days
prior. The previous analytical data reported for this site was from an event on April 1.

Sampling routines initiated at 01:21, grab samples were collected at 01:31, and flow-weighted
composites were secured between 01:22 and 02:08, or over a total period of 47 minutes.

The sampled event produced a total of 1,590 cf of runoff after tidal backwater had receded.
Composite samples were collected between 170 and 1,490 cf of the cumulative runoff, or until

94% of the runoff had occurred. Grab samples were collected at 860 cf of total runoff.
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I NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: LONGBOAT KEY SITE ID: 001 STORM DATE: 04-05-93
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 2.9 (acres) Site Precipitation:  0.73/0.60* (inches)
% Impervious: 78 % Maximum Intensity:
Land Use: High Density Residential 5 min: 1.08 (inches/hr)
15 min: 0.92 (inches/hr)
30 min: 0.78 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.86 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.43 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 170-1,490 (cf) Last rain >0.1": 4 (days)
Total Runoff Vol: 1,590%  (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 01:31 (hhmm EST)

Flow Weighted Sample Times: 01:21-02:08 (hhmm EST)

*See Text Composite Flow Interval: 180 (cf)
No. of Samples: 7
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INDUSTRIAL - EAST AVE.

The industrial land use site captures the runoff from a basin 9.5 acres in area, with
approximately 70 percent DCIA. The industries represented are small, and include automobile
repair and fuel oil storage. Most of the buildings were constructed between 1970 and 1985.
The sampling site is at approximately 1800 East Ave., in the City of Sarasota and consists of
a 30 inch RCP with a slope of 0.43 percent. These dimensions were used in Manning’s
equation, together with a roughness coefficient of 0.012, for the computation of flow from level

measurements.

Discharge from the RCP flows to the south and falls into a small (10 ft diameter) pool. The
pool is connected by a small ditch of some 20 ft in length with a large drainageway flowing
from east to west. Depending on water levels in the larger drainageway and rainfall received
during the event, the site is frequently subjected to backwatering from the larger ditch. In order
to characterize the runoff from the industrial basin alone, some sampled events were restricted
to only the runoff from the initial stages of the event, before the larger ditch submerged the
sampled outfall. When the backwater conditions occurred, this was typically prior to either the
completion of the entire runoff event or before the required 3-hour sampling period had elapsed.
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AST A - 29, 1992 - Bacteria Onl

A rainfall event of 0.49 inches was sampled on August 29, 1992, consisting of three small but
closely spaced storms of 0.10, 0.18, and 0.21 inches, respectively. The rainfall event duration
of the entire 0.49 inches was 4 hours 45 minutes, from 10:50 until 15:35. Maximum rainfall
intensities for 5-, 15-, and 30-minute periods were 1.56, 0.80, and 0.40 inches per hour,
respectively. The maximum flow rate was 1.37 cfs (0.37 feet in depth) during the event. A

baseflow of 0.03 cfs was present as the event began.

Antecedent rainfall for the 24-hour period prior to 10:50 was 0.01 inches. The 48-hour and
72-hour antecedent rainfall totals were 0.01 inches, as well. The most recent rainfall event
(>0.1 inches) prior to the sampling was 0.97 inches, received between 13:05 and 14:50 on
August 14, 15 days prior. No previous analytical data were reported for this site.

Sampling routines were initiated at 11:40, with the grab samples collected at 11:55, after 1,230
cf of runoff. The event produced a total of 4,960 cf of runoff, of which 3,890 cf could be
attributed to the event, and 1,070 cf to baseflow. An insufficient sample was collected for the
analysis of all parameters from the flow-weighted composite, and so the sample was processed

for bacteriological parameters alone.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: EAST AVENUE SITE ID: 002 STORM DATE: 08-29-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 9.5 (acres) Site Precipitation: 0.49 (inches)
% Impervious: 70 % Maximum Intensity:
Land Use: Industrial 5 min: 1.56 (inches/hr)
15 min: 0.80 (inches/hr)
30 min: 0.40 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.01 (inches)
Peak Flow Rate: 1.37  (cfs) 48 Hour: 0.01 (inches)
Max Flow Depth: 0.37 (feet) 72 Hour: 0.01 (inches)
Total Sampled Vol: N/A  (cf) Last rain >0.1": 15 (days)
Total Runoff Vol: 4,960 (cf)
Baseflow Runoff Vol: 1,070  {cf) Grab Sample Time: 11:55 (hhmm EST)
Flow Weighted Sample Times: N/A* (hhmm EST)
N/A=Not applicable Composite Flow Interval: N/A (cf)
*Grab sample processed for bacteria only No. of Samples: N/A

INDUSTRITAL - EAST AVE.
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EAST AVE. - September 3, 1992 - Bacteria Onl

A rainfall event of 0.24 inches was sampled on September 3, 1992. The total rainfall event
duration was 50 minutes, from 13:10 to 14:00. Maximum rainfall intensities for 5-, 15-, and
30-minute periods were 0.72, 0.56, and 0.40 inches per hour, respectively. Flow data from the
event are unreliable due to flowmeter malfunction, and so flow-weighted composite samples
were not analyzed. The grab sample for bacteriological analyses, however, was collected at

13:30, processed, and results presented below.

Antecedent rainfall for the 24-hour period prior to 13:10 was 0.02 inches. Antecedent rainfall
of the prior 48 hours totalled 0.04 inches and for 72 hours totalled 0.04 inches as well. The
most recent rainfall event (>0.1 inches) prior to the sampling was 0.21 inches, received
between 14:40 and 15:35 on August 29, 1992, 5 days prior. A baseflow of near 0.32 cfs (0.19
feet in depth) was present as the event began. The previous analytical data reported for this site

were bacteriological results from an event on August 29, 1992.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: EAST AVENUE SITE ID:

002 STORM DATE: 09-03-92

Site Characteristics

9.5
70
Industrial

(acres)

P
%

Drainage Area:
% Impervious:
Land Use:

Storm Precipitation Data Summary

Site Precipitation: 0.24 (inches)

Maximum Intensity:

5 min: 0.72 (inches/hr)
15 min: 0.56 (inches/hr)
30 min: 0.40 (inches/hr)

Antecedent Precipitation

Storm Flow Data Summary 24 Hour: 0.02 (inches)
Peak Flow Rate: UA  (cfs) 48 Hour: 0.04 (inches)
Max Flow Depth: UA  (feet) 72 Hour: 0.04 (inches)
Total Sampled Vol: UA  (cf) Last rain >0.1": 5 (days)
Total Runoff Vol: UA  (cf)
Baseflow Runoff Vol: N/A  (cf) Grab Sample Time: 13:30 (hhmm EST)
Flow Weighted Sample Times: N/A* (hhmm EST)

UA=Unavailable

N/A = Not applicable

N/A (cf)

*Grab sample processed for bacteria only

Composite Flow Interval:

No. of Samples: N/A
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EAST AVE. - mber 25, 1992

A rainfall event of 1.65 inches was sampled on September 25, 1992. The total rainfall event
duration was 3 hours 30 minutes, from 18:00 to 21:30. After a period of one and a half hours,
0.73 inches of rain (of the eventual 1.65 inches) had fallen and the sampling site was' subject to
backwater from the main drainage ditch. Maximum rainfall intensities (during the entire event)
for §-, 15-, and 30-minute periods were 1.68, 1.40, and 1.06 inches per hour, respectively. The
maximum flow rates prior to backwatered conditions were 2.56 cfs (0.50 feet in depth) during

the event.

Antecedent rainfall for the 24-hour period prior to 18:00 was 0.00 inches. The 48-hour
antecedent rainfall was 0.08 inches, as was the 72-hour antecedent rainfall. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.13 inches, received between 17:15 and
17:45 on September 16, 9 days prior. The previous analytical data reported for this site were

from an event on September 3, 1992. A baseflow of 0.04 cfs was present as the event began.

Sampling routines initiated at 18:44, grab samples were collected at 18:59, and flow-weighted
composites were secured between 18:53 and 20:23, or over a total period of 1 hour 39 minutes.
However, due to the amount of rainfall and water levels downstream, the sampled outfall was
observed to be submerged by 21:17 and may have been subject to backwatering as early as
19:30. Accordingly, a large proportion of the flow-weighted composite sample was collected
when flow calculations were erroneously high due to backwatering, thus providing an undue

emphasis on the portion of the storm following the first flush.

Net flows, however, were observed to be downstream at the sampling site, even under the
backwater conditions of 1.5 feet at 21:17. Accordingly, the water samples collected can be
attributed to runoff from the industrial site alone, although the flow-compositing is recognizably

flawed. Therefore, the data for the parameters from the composites are presented as

3A-26



NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: EAST AVENUE SITE ID: 002 STORM DATE: 09-25-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 9.5 (acres) Site Precipitation:  1.65/0.73* (inches)
% Impervious: 70 % Maximum Intensity:
Land Use: Industrial 5 min: 1.68 (inches/hr)
15 min: 1.40 (inches/hr)
30 min: 1.06 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 2.56* (cfs) 48 Hour: 0.08 (inches)
Max Flow Depth: 0.50 (feet) 72 Hour: 0.08 (inches)
Total Sampled Vol: UA*  (cf) Last rain >0.1": 9 (days)
Total Runoff Vol: >5,960*  (cf)
Baseflow Runoff Vol: >260  (cf) Grab Sample Time: 18:59 (hhmm EST)
Flow Weighted Sample Times: 18:44-20:23 (hhmm EST)
*See Text Composite Flow Interval: 900 (cf)
No. of Samples: 27
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supplemental information, while parameters analyzed from grab samples (bacteria, cyanide,

phenols, oil and grease, pH) are considered to be representative of the site.

The sampled event produced a total of 5,960 cf of runoff until 19:30 when backwatering was
assumed to occur. The outfall remained at least partially submerged until 00:00, September 26.
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EAST AVE. - November 27, 1992

A rainfall event of 0.50 inches, resulting from a frontal weather system, was sampled on
November 27, 1992. The total rainfall event duration was S hours 10 minutes, from 07:35 to
12:45. An additional 0.05 inches of rainfall was recorded until 21:10 that night, but resulted
in no substantive additional runoff. Maximum rainfall intensities for 5-, 15-, and 30-minute
periods were 0.60, 0.28, and 0.18 inches per hour, respectively. The maximum flow rate was
0.25 cfs (0.17 feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior was 0.00 inches. The most recent rainfall event
(>0.1 inches) prior to the sampling was 0.34 inches, received between 21:10 and 23:40 on
November 12, 15 days prior. The previous analytical data reported for this site were from an
event on September 25.

Sampling routines initiated at 09:28, grab samples were collected at 09:35, and flow-weighted
composites were secured between 09:59 and 13:05, or over a total period of 3 hours 37 minutes.
The sampled event produced a total of 2,690 cf of runoff from the event. Composite samples
were collected between 870 and 2,520 cf of the cumulative runoff, or until 94 percent of the
total runoff had occurred. Grab samples were collected at 580 cf of total runoff.
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SITE NAME: EAST AVENUE

NPDES PART 2 STORM EVENT SUMMARY DATA

SITE ID: 002

STORM DATE: 11-27-92

Site Characteristics

Storm Precipitation Data Summary

Drainage Area: 9.5 (acres) Site Precipitation: 0.50 (inches)
% Impervious: 70 % Maximum Intensity:
Land Use: Industrial 5 min: 0.60 (inches/hr)
15 min: 0.28 (inches/hr)
30 min: 0.18 (inches/hr)
Antecedent Precipitation

Storm Flow Data Summary 24 Hour: 0.00 (inches)

Peak Flow Rate: 0.25 (cfs) 48 Hour: 0.00 (inches)

Max Flow Depth: 0.17 (feet) 72 Hour: 0.00 (inches)

Total Sampled Vol: 870-2,520 (cf) Last rain >0.1": 15 (days)
Total Runoff Vol: 2,690 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 09:35 (hhmm EST)
Flow Weighted Sample Times: 09:28-13:05 (hhmm EST)
Composite Flow Interval: 800 (cf)
No. of Samples: 3
INDUSTRITAL - EAST AVE.
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EAST AVE. - Jan 1

A rainfall event of 1.75 inches, resulting from a frontal weather system, was sampled on January
8, 1993. The total rainfall event duration was 13 hours 10 minutes, from 16:30, January 8, until
05:40, January 9. The bulk of the rainfall (1.63 inches) fell in 5 hours 35 minutes between
16:30 and 22:05, January 8, with intermittent rain continuing throughout the night until early
in the morning of January 9. Maximum rainfall intensities for 5-, 15-, and 30-minute periods
were 1.32, 0.84, and 0.64 inches per hour, respectively. The maximum flow rate was 1.07 cfs
(0.33 feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 16:30, January 8, was 0.00 inches. The
most recent rainfall event (>0.1 inches) prior to the sampling was 0.38 inches, received
between 07:30 and 08:20 on December 10, 1992, 29 days prior. The previous analytical data
reported for this site were from an event on November 27, 1992.

Due to the amount of rainfall and water levels downstream, the sampled outfall was subject to
backwater by approximately 17:40, after only 0.43 inches of the eventual 1.75 inches of rainfall
had fallen. Sampling routines, however, initiated at 16:34, were completed by 17:22, before

backwater conditions existed. Grab samples were collected at 16:47, and flow-weighted
composites were secured between 16:49 and 17:22, or over a total period of 48 minutes.
Undoubtedly, had backwater conditions not existed, flow from the industrial basin would have
continued. The flow sampled, however, does represent the first flush and the bulk of the runoff
from an event produced by 0.43 inches of rainfall. Water quality determined from the analytical
samples is representative of runoff from the industrial basin and may even provide an over-

estimate of pollutant loads by preferentially sampling the first flush and higher runoff rates.

The sampled event produced a total of 2,830 cf of runoff until 17:40 when backwater conditions
were estimated to impact the site. The 2,840 cf for the 0.43 inches of rainfall received for the
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l NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: EAST AVENUE SITE ID: 002 STORM DATE: 01-08-93
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 9.5 (acres) Site Precipitation: 1.75/0.43* (inches)
% Impervious: 70 % Maximum Intensity:
Land Use: Industrial 5 min: 1.32 (inches/hr)
15 min: 0.84 (inches/hr)
30 min: 0.64 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.07* (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.33 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 140-2,140  (cf) Last rain >0.1": 29 (days)
Total Runoff Vol: 2,830* (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 16:47 (hhmm EST)

Flow Weighted Sample Times: 16:34-17:22 (hhmm EST)

15:20

15:40

*See Text
Composite Flow Interval: 180 (cf)
No. of Samples: 12
INDUSTRITAL - EAST AVE.
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January 8 storm is quite comparable to the 2,640 cf of runoff received for a 0.35-inch rainfall
on February 22 (see below), when no backwater occurred.

Composite samples were collected between 140 and 2,140 cf of the cumulative runoff, or for
76 percent of the flow before backwatering occurred. The entire diameter of the 2.5-foot RCP
at the sampling site was submerged by backwater until January 10, and the outlet was at least
partially submerged until January 14.
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EAST AVE. - January 25, 19

A rainfall event of 1.54 inches, resulting from a frontal weather system, was sampled on January
25, 1993. The total rainfall event duration was 19 hours 25 minutes, from 12:40, January 25,
until 08:05, January 26. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were
0.72, 0.48, and 0.36 inches per hour, respectively. The maximum flow rate was 1.20 cfs (0.35
feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 12:40, January 25, was 0.00 inches. The
most recent rainfall event (>0.1 inches) prior to the sampling was 0.22 inches, received
between 05:20 and 09:25 on January 16, 9 days prior. The most recent analytical data reported
from this site was from an event on January 8, 1993. A baseflow of 0.08 cfs was present as the

event began.

Sampling routines initiated at 20:18, grab samples were collected at 20:28, and flow-weighted
composites were secured between 20:27 and 21:07 and between 23:00 and 00:24 on January 26,
or over a total period of 4 hours 6 minutes. Due to the high baseflow conditions, the sampling
routine was rapidly completed and was restarted with additional sample bottles in order to
sample at least 3 hours of the event. A delay in restarting the sampler produced a gap of 1 hour
50 minutes during which no flowweighted composites were collected. This gap represented
approximately 30 percent of the flow which occurred during the entire compositing period. The

two groups of composited samples were combined and analyzed as a single sample.

The sampled event produced a total of 33,300 cf of runoff until the next rain event at 22:05,
January 26. Of the 33,300 cf, 23,600 cf could be attributed to the event, and the remainder
(9,700 cf) to baseflow. Composite samples were collected between 4,800 and 11,100 cf, or until
33 percent of the cumulative runoff had occurred. Grab samples were collected at 5,240 cf of

total runoff. Runoff rates were still at 0.15 cfs when the next event began.
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SITE NAME: EAST AVENUE

NPDES PART 2 STORM EVENT SUMMARY DATA

SITE ID: 002

STORM DATE: 01-25-93

Site Characteristics

Drainage Area:
% Impervious:
Land Use:

9.5 (acres)
70 %
Industrial

Storm Precipitation Data Summary

Site Precipitation:
Maximum Intensity:
5 min:
15 min:
30 min:

Antecedent Precipitation

1.54 (inches)

0.72 (inches/hr)
0.48 (inches/hr)
0.36 (inches/hr)

Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.20 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.35 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 4,800-11,100* (cf) Last rain >0.1": 9 (days)
Total Runoff Vol: 33,300 (cf)
Baseflow Runoff Vol: 9,700 (cf) Grab Sample Time: 20:28 (hhmm EST;
Flow Weighted Sample Times: 20:18-00:24* (hhmm EST
*See Text
Composite Flow Interval: 180 (cf)
No. of Samples: 24
INDUSTRIAL - EAST AVE.
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EAST AVE. - F 22, 1

A rainfall event of 0.35 inches, resulting from a frontal weather system, was sampled on
February 22, 1993. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.44,
1.12, and 0.68 inches per hour, respectively. The maximum flow rate was 1.28 cfs (0.36 feet)

during the event.

Antecedent rainfall for the 72-hour period prior to 15:40, February 22, was 0.00 inches. The
most recent rainfall event (>0.1 inches) prior to the sampling was 0.29 inches, received
between 19:05 and 20:10 on February 11, 11 days prior. The previous analytical data reported
from this site were from an event on January 25. The baseflow was minimal as the event began,
at less than 0.01 cfs.

Sampling routines initiated at 15:43, grab samples were collected at 15:48, and flow-weighted
composites were secured between 15:52 and 19:52 on February 22, or over period of 4 hours

9 minutes.

The sampled event produced a total of 2,640 cf of runoff until the next rain event. Of the
2,640 cf, 2,530 cf could be attributed to the event, and the remainder (110 cf) to baseflow.
Composite samples were collected between 76 and 2,590 cf of the cumulative runoff, or until
98 percent of the total runoff had occurred. Grab samples were collected at 220 cf of runoff.
Runoff rates were still at 0.03 cfs when the next event began at 20:35, February 22.
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| NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: EAST AVENUE SITE ID: 002 STORM DATE: 02-22-93
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 9.5 (acres) Site Precipitation: 0.35 (inches)
% Impervious: 70 % Maximum Intensity:
Land Use: Industrial 5 min: 1.44 (inches/hr)
15 min: 1.12 (inches/hr)
30 min: 0.68 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.28 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.36 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 76-2,590  (cf) Last rain >0.1": 11 (days)
Total Runoff Vol: 2,640 (cf)
Baseflow Runoff Vol: 110 (cf) Grab Sample Time: 15:48 (hhmm EST)
Flow Weighted Sample Times: 15:43-19:52 (hhmm EST)
Composite Flow Interval: 180 (cf)
No. of Samples: 15
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EAST AVE, - April 9, 19

A rainfall event of 0.28 inches, resulting from a frontal weather system, was sampled on April
9, 1993. The total event duration was 1 hours 10 minutes, from 11:15 until 12:25, April 9.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 0.84, 0.52, and
0.36-inches per hour, respectively. The maximum flow rate was 0.87 cfs (0.30 feet in depth)

during the event. Baseflow of 0.15 cfs (0.13 feet) was present as the event began.

Antecedent rainfall for the 72-hour period prior to sampling was 0.00 inches. The most recent
rainfall event prior to the sampling was 1.11 inches, received between 23:25, April 4, and
02:45, April 5, 4 days prior. The previous analytical data reported for this site was from an
event on February 22, 1993.

Sampling routines initiated at 11:50, grab samples were collected at 11:55, and flow-weighted

composites were secured between 12:03 and 13:12, or over a total period of 1 hours 9 minutes.

The sampled event produced a total of 2,690 cf of runoff by the time flow had returned to
pre-event levels. Of the total 2,690 cf, 1,500 cf could be attributed to the event and 1,190 cf
to baseflow. Composite samples were collected between 610 and 2,690 cf of the cumulative
runoff, or until flow had returned to pre-event levels. Grab samples were collected at 720 cf
of total runoff.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: EAST AVENUE SITE ID: 002 STORM DATE: 04-09-93
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 9.5 (acres) Site Precipitation: 0.28 (inches)
% Impervious: 70 % Maximum Intensity:
Land Use: Industrial 5 min: 0.84 (inches/hr)
15 min: 0.52 (inches/hr)
30 min: 0.36 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.87 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.30 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 2,690 (cf) Last rain >0.1": 4 (days)
Total Runoff Vol: 2,690 (cf)
Baseflow Runoff Vol: 1,190  (cf) Grab Sample Time: 11:55 (hhmm EST)

Flow Weighted Sample Times: 11:50-13:12 (hhmm EST)

Composite Flow Interval: 500 (cf)
No. of Samples: 4
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LOW DENSITY RESIDENTIAL - RICHARDSON RD.

The low density residential land use site consists of a basin 11.5 acres in area, with
approximately 20 percent DCIA. The sampling installation is located at 7401 Richardson Rd.,
in Sarasota County. The residential units consist of single family homes on 1- to 5- acre lots,
frequently with stables or barns on the property, and were constructed during the early 1980’s.
Horses, cows, and goats are kept on some properties. Drainage of the area is accomplished

primarily through ditching and roadside swales. The low impervious area and depression storage

- available within the basin produce very long, attenuated hydrographs. Frequently, if antecedent

conditions have been dry, rainfall amounts greater than 0.1 inches produce no runoff.
At the sampling site, a primary device (2-inch 30° WSC trapezoidal flume) was installed to

obtain accurate flow measurements in a roadside swale. Discharges were computed from level

measurements at the throat of the flume from data supplied by Grant (1989).
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RICHARDSON RD. - October 2, 1992

A rainfall event of 1.57 inches, resulting from a frontal weather system, was sampled on
October 2, 1992. The total rainfall event duration was 25 hours 50 minutes, from 04:00 until
05:50, October 3. The initial 0.10 inches of rainfall was light and intermittent, while the bulk -
of the event began at 10:25. Maximum rainfall intensities for 5-, 15-, and 30-minute periods
were 0.96, 0.52, and 0.34 inches per hour, respectively. The maximum flow rate was 0.30 cfs
(0.29 feet in depth) during the event.

Antecedent rainfall for the 24-hour period prior to 04:00 was 0.03 inches. Rainfall totals for
the 48- and 72-hour prior periods were also 0.03 inches. The most recent rainfall event (>0.1
inches) prior to the sampling was 0.36 inches, received between 17:10 and 18:35 on September
26, 6 days prior. No previous analytical data had been reported for this site. Baseflow was less
than 0.01 cfs before the event.

Sampling routines initiated at 13:47, grab samples were collected at 14:02, and flow-weighted

composites were secured between 13:55 and 18:41, or over a total period of 4 hours 54 minutes.

The sampled event produced a total of 19,000 cf of runoff until the next rain event at 00:45 on
October 4. Of the 19,000 cf, 18,300 cf could be attributed to the event, and the remainder (670
cf) to baseflow. Composite samples were collected between 370 and 4,080 cf, or until
21 percent of the cumulative runoff had occurred. Grab samples were collected at 390 cf of

runoff. Runoff rates were still at 0.07 cfs when the next event began.

Due to laboratory error, the flow-weighted sample from this event was not analyzed for

pesticides. The remainder of the analyses were processed normally.
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ll NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: RICHARDSON RD. SITE ID: 003 STORM DATE: 10-02-92
R ( Site Characterjstics Storm Precipitation Data Summary
Drainage Area: 11.5 (acres) Site Precipitation: 1.57 (inches)
% Impervious: 20 % Maximum Intensity:
Land Use: Low Density Residential 5 min: 0.96 (inches/hr)
15 min: 0.52 (inches/hr)
30 min: 0.34 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.03 (inches)
Peak Flow Rate: 0.30 (cfs) 48 Hour: 0.03 {inches).
Max Flow Depth: 0.29 (feet) 72 Hour: 0.03 (inches)
Total Sampled Vol: 370-4,080 (cf) Last rain >0.1": 6 (days)
Total Runoff Vol: 19,000 {cf)
Baseflow Runoff Vol: 670  (cf) Grab Sample Time: 14:02 §hhmm EST
Flow Weighted Sample Times: 13:47-18:41 {(hhmm EST
Composite Flow Interval: 340 (cf)

No. of Samples: 11

LOW DENSITY RESIDENTIAL - RICHARDSON RD.
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RICHARDSON RD. - January 26, 1993

A rainfall event of 2.01 inches, resulting from a frontal weather system, was sampled on January
26, 1993. The total rainfall event duration was 32 hours 20 minutes, from 13:20, January 25,
until 21:20 on January 26. Runoff only began at 18:30 on January 25, after 0.47 inches of rain
was received, with the more intense rainfall falling between 00:20 and 05:45 on January 26.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 0.72, 0.52, and 0.44
inches per hour, respectively. The maximum flow rate was 1.31 cfs (0.54 feet in depth) during

the event.

Antecedent rainfall for the 24-hour period prior to 13:20, January 25, was 0.02 inches, with no
additional rainfall for the 48-hour and 72-hour prior periods. The most recent rainfall event
(>0.1 inches) prior to the sampling was 1.27 inches, received between 17:25 and 23:15 on
January 15, 11 days prior. The previous analytical data reported from this site were from an
event on October 2, 1992.

Sampling routines initiated at 01:40, grab samples were collected at 02:40, and flow-weighted
composites were secured between 01:55 and 04:37 on January 26, or over a total period of 2

hours 57 minutes.

The sampled event produced a total of 17,200 cf of runoff. Composite samples were collected
between 1,080 and 2,820 cf of the cumulative runoff, or until 16 percent of the cumulative

runoff had occurred. Grab samples were collected after 1,620 cf of runoff.
The rainfall from the sampled event exceeded the January criteria (1.95 inches) by 0.06 inches.

The hydraulic characteristics of the site, however, require substantial amounts of rain in order

to generate any runoff; for this site, the sample collected was considered representative.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: RICHARDSON RD. SITE ID: 003 STORM DATE: 01-26-93
G ’ Site Characteristics Storm Precipitation Data Summary
Drainage Area: 11.5 (acres) Site Precipitation: 2.01 (inches)
% Impervious: 20 % Maximum Intensity:
Land Use: Low Density Residential 5 min: 0.72 (inches/hr)
15 min: 0.52 (inches/hr)
30 min: 0.44 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.02 {inches)
Peak Flow Rate: 1.31  (cfs) 48 Hour: 0.02 (inches)
Max Flow Depth: 0.54 (feet) 72 Hour: 0.02 (inches)
Total ‘Sampled Vol: = 1,080-2,820 (cf) Last rain >0.1": 11 (days)
Total Runoff Vol: 17,200 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 02:40 (hhmm EST)
Flow Weighted Sample Times: 01:40-04:37 (hhmm EST)
Composite Flow Interval: 140 (cf)
No. of Samples: 12

LOW DENSITY RESIDENTIAL - RICHARDSON RD.
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RICHARDSON RD. - February 26, 1993

A rmainfall event of 1.16 inches, resulting from a frontal weather system, was sampled on
February 26, 1993. The total rainfall event duration was 3 hours 30 minutes, or from 08:55
until 12:25. Runoff did not begin at the site until 10:45. Maximum rainfall intensities for
5-, 15-, and 30-minute periods were 0.84, 0.68, and 0.56 inches per hour, respectively. The

maximum flow rate was 0.07 cfs (0.15 feet in depth) during the event.

Antecedent rainfall for the 24- and 48-hour periods prior to 08:55 was 0.00 inches. Rainfall
in the 72-hour period prior was 0.03 inches. The most recent rainfall event (> 0.1 inches) prior
to the sampling was 0.19 inches, received between 16:15 and 16:50 on February 22, 4 days

prior. The previous analytical data reported from this site were from an event on January 26.

Sampling routines initiated at 12:12, grab samples were collected at 13:12, and flow-weighted
composites were secured between 12:25 and 15:52, or over a total period of 3 hours 40 minutes.

A grab sample collected at 10:54, before peak flow had developed was also processed.
The sampled event produced a total of 2,320 cf of runoff. Composite samples were collected

between 150 and 960 cf of the cumulative runoff, or until 41 percent of the total event runoff

had occurred. The grab sample was collected after 380 cf of cumulative runoff.
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l NPDES PART 2 STORM EVENT SUMMARY DATA

) SITE NAME: RICHARDSON RD. SITE 1D; 003 STORM DATE: 02-26-93
v Site Characteristics Storm Precipitation Data Summary
Drainage Area: 11.5  (acres) Site Precipitation: 1.16 (inches)
% Impervious: 20 % Maximum Intensity:
Land Use: Low Density Residential 5 min: 0.84 (inches/hr)
15 min: 0.68 (inches/hr)
30 min: 0.56 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.07 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.15 = (feet) 72 Hour: 0.03 {inches)
Total Sampled Vol: 150-960  (cf) Last rain >0.1": 4 (days)
Total Runoff Vol: 2,320 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 10:54, 13:12 (hhmm EST)
Flow Weighted Sample Times: 12:12-15:52 (hhmm EST)
Composite Flow Interval: 100 (cf)
No. of Samples: 8
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RICHARDSON RD, - April 1, 1993

A rainfall event of 1.61 inches, resulting from a frontal weather system, was sampled on
April 1, 1993. The total event duration was 5 hours 35 minutes, from 02:00 until 07:35.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.92, 1.24, and
0.92 inches per hour, respectively. Maximum flow rates were slightly greater than 9.9 cfs (1.08
feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to sampling was 0.00 inches. The most recent
rainfall event prior to the sampling was 0.30 inches, received between 10:45 and 16:20 on
March 17, 15 days prior. The previous analytical data reported for this site was from an event
on February 26.

Sampling routines initiated at 02:23, grab samples were collected at 03:23, and flow-weighted
composites were secured between 02:48 and 04:09 and between 04:39 and 06:26, or over a total

period of 4 hours and 3 minutes.

Due to the high flow conditions, the sampling routine was rapidly completed and was restarted
with additional sample bottles in order to sample at least 3 hours of the event. A delay in
restarting the sampler produced a gap of 21 minutes out of the total 4 hour and 3 minute
sampling time during which no flow weighted composites were collected. This gap represented
approximately 11% of the flow which occurred during the entire compositing period. The two

groups of composited samples were combined and analyzed as a single sample.

The high flow rates additionally produced water depths slightly in excess of the capacity of the
flume (1.08 feet maximum depth recorded, compared to a 1.00 foot flume depth. Water depths
were greater than 1.00 feet from 03:25 to 05:20. Ditch cross section at the flume is roughly
rectangular and the water levels exceeding the flume by less than 1 inch was judged not to have
impacted the flow weighting routine substantially.
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SITE NAME: RICHARDSON RD. SITE 1D; 003 STORM DATE: 04-01-93
O Site Characteristics Storm Precipitation Data Summary
Drainage Area: 11.5 (acres) Site Precipitation: 1.61 (inches)
% Impervious: 20 3% Maximum Intensity:
Land Use: Low Density Residential 5 min: 1.92 (inches/hr)
15 min: 1.24 (inches/hr)
30 min: 0.92 (inches/hr)
Antecedent Precipitation /
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: >9.9  (cfs) 48 Hour: 0.00 (inches
Max Flow Depth: 1.08 (feet) 72 Hour: 0.00 (inches
Total Sampled Vol: 1->103,010*  (cf) Last rain >0.1": 15 (days)
Total Runoff Vol: >142,040*  (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 03:23 (hhmm EST)
, Flow Weighted Sample Times: 02:23-06:26* (hhmm EST)
*See Text Composite Flow Interval: 4000 (cf)
No. of Samples: 24

LOW DENSITY RESIDENTIAL - RICHARDSON RD.
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The sampled event produced a total of more than 142,040 cf of runoff up until the next rain
event on April 5 at 23:40. Composite samples were collected between 1 and 103,010 cf of the
cumulative runoff, or until 72% of the runoff had occurred. Grab samples were collected at
10,670 cf of total runoff. Runoff rates were slightly less than 0.01 cfs when the next event

began.
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MEDIUM DENSITY RESIDENTIAL - BELL MEADE DR.

One of the two medium density residential land uses sampled consists of a basin 17 acres in
area, approximately 35 percent DCIA, and located at 5057 Bell Meade Dr., in Sarasota County.
The residences consist of single family homes at densities near 5.5 units per acre and were
constructed between 1959 and 1980. At the sampling site, the drainage from the basin consists
of a 36 inch CMP with a slope of 0.70 percent. The above dimensions, fogether with a
roughness coefficient of 0.024, were used in Manning’s equation for the computation of flow

from level measurements.

Runoff from the sampling site discharges into a major drainageway for Sarasota County. Except
under the most extreme rainfall, the sampling site does not experience backwater conditions.
No storms with backwater conditions were sampled. The pervious area and high groundwater
tables in this basin provide for an extended recession limb of the storm event hydrograph.
Accordingly, events were considered to be complete for the purpose of calculating runoff totals
once either successive flow measurements differed by less than 2 percent or when three

successive level measurements each differed by less than 0.008 feet (0.1 inch).
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BELL MEADE DR. - Au 22, 1992

A rainfall event of 0.92 inches, resulting from a frontal weather system, was sampled on
August 22, 1992. The total rainfall event duration was 3 hours 25 minutes, from 16:15 until
19:40, with the bulk of the rainfall (0.87 inches) occurring between 16:15 and 17:20. From
17:20 until 19:40, only intermittent rain was received. Maximum rainfall intensities for
5-, 15-, and 30-minute periods were 2.64, 2.12, and 1.36 inches per hour, respectively. The

maximum flow rate was 11.5 cfs (1.28 feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 16:15 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.71 inches, received between 14:05 and
15:45 on August 11, 11 days prior. No previous analytical data had been reported for this site.

Baseflow of less than 0.02 cfs was present as the event began.

Sampling routines initiated at 16:18, grab samples were collected at 16:33, and flow-weighted
composites were secured between 16:27 and 17:39, or over a total period of 1 hour 21 minutes.
Some parameters in the grab and flow weighted composite were replicated for analysis as

allowed by sample volume.

The sampled event produced a total of 21,500 cf of runoff until baseflow stabilized at 0.13 cfs,
at 19:00, approximately one and a half hours after the bulk of the rainfall ended. Of the 21,500
cf, 21,340 cf could be attributed to the event, and the remainder (160 cf) to baseflow.
Composite samples were collected between 190 and 20,160 cf of the cumulative runoff, or until
94 percent of the total runoff had occurred. The grab was collected after 910 cf of runoff.

3A-41




NPDES PART 2 STORM EVENT SUMMARY DATA

T T
16:00 16:20 16:40 17:00Q 17:20 17:40 18:00 18:20 18:40 19:00 19:20 19:40 20:00

Sat 22-Aug-1992 16:00 to Sat 22-Aug-13882 20:00

SITE NAME: BELL MEADE DRIVE SITE ID: 004 STORM DATE: 08-22-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.0 (acres) Site Precipitation: 0.92 (inches)
% Impervious: 35 % Maximum Intensity:
Land Use: Medium Density Residential . 5 min: 2.64 (inches/hr)
15 min: 2.12 (inches/hr)
30 min: 1.36 (inches/hr)
Antecedent Precipitation

Storm Flow Data Summary 24 Hour: 0.00 (inches)

Peak Flow Rate: 11.5  (cfs) 48 Hour: 0.00 {inches)

Max Flow Depth: 1.28 (feet) 72 Hour: 0.00 (inches)

Total Sampled Vol: 190-20,160 (cf) Last rain >0.1": 11 (days)
Total Runoff Vol: 21,500 (cf)
Baseflow Runoff Vol: 160  (cf) Grab Sample Time: 16:33 (hhmm EST)
Flow Weighted Sample Times: 16:18-17:39 (hhmm EST)
Composite Flow Interval: 375 (cf)
No. of Samples: 54
MEDIUM DENSITY RESIDENTIAL - BELL MEADE DR.
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BELL MEADE DR. - September 25, 1992

A rainfall event of 0.60 inches was sampled on September 25, 1992. The total rainfall event
duration was 2 hours 45 minutes, from 18:35 until 21:20. Maximum rainfall intensities for
5-, 15-, and 30-minute periods were 1.56, 1.24, and 0.72 inches per hour, respectively. The

maximum flow rate was 2.86 cfs (0.62 feet in depth) during the event.

Antecedent rainfall for the 24 hour period prior to 18:35 was 0.00 inches, while the 48- and
72-hour antecedent periods totalled 0.07 inches. The most recent rainfall event (>0.1 inches)
prior to the sampling was 0.27 inches, received between 12:50 and 13:50 on September 22, 3
days (76 hours) prior. The previous analytical data reported from this site were from an event

on August 22. A baseflow of 0.08 cfs was present as the event began.

Sampling routines initiated at 20:24, grab samples were collected at 20:40, and flow-weighted

composites were secured between 20:33 and 22:09, or over a total period of 1 hour 45 minutes.

The sampled event produced a total of 7,670 cf of runoff until levels stabilized. Of the 7,670
cf, 6,690 cf could be attributed to the event, and the remainder (970 cf) to baseflow. Composite
samples were collected between 1,660 and 7,540 cf of the cumulative runoff, or until 98 percent
of the event total had occurred. The grab was collected after 3,770 cf of runoff. Baseflow rates
had stabilized at 0.21 cfs by the end of the event.
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SITE NAME: BELL MEADE DRIVE SITE ID: 004 STORM DATE: 09-25-92
NS Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.0  (acres) Site Precipitation: 0.60 (inches)
% Impervious: 35 % Maximum Intensity:
Land Use: Medium Density Residential 5 min: 1.56 (inches/hr)
15 min: 1.24 (inches/hr)
30 min: 0.72 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00. (inches)
Peak Flow Rate: 2.86 (cfs) 48 Hour: 0.07 (inches)
Max Flow Depth: 0.62 (feet) 72 Hour: 0.07 ({inches)
Total Sampled Vol: 1,660-7,540 (cf) Last rain >0.1": 3 (days)
Total Runoff Vol: 7,670  (cf) 76 (hours)
Baseflow Runoff Vol: 870 {cf) Grab Sample Time: 20:40 (hhmm EST)
Flow Weighted Sample Times: 20:24-22:09 {(hhmm EST)
Composite Flow Interval: 800 (cf)
No. of Samples: , 7

MEDITUM DENSITY RESIDENTIAL - BELL MEADE DR.
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BELL MEADE DR. - November 27, 1992

A rainfall event of 0.35 inches, resulting from a frontal weather system, was sampled on
November 27, 1992. The total rainfall event duration was 4 hours 30 minutes, from 08:00 until
12:30. Maximum rainfall intensities for 5-, 15, an’d 30-minute periods were 0.48, 0.32, and
0.18 inches per hour, respectively. The maximum flow rate was 0.62 cfs (0.30 feet in depth)

during the event.

Antecedent rainfall for the 72-hour period prior to 08:00 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.29 inches, received between 08:05 and
08:55 on November 13, 14 days prior. The previous analytical data reported from this site were

from an event on September 25. A baseflow of 0.04 cfs was present as the event began.

Sampling routines initiated at 10:54, grab samples were collected at 11:00, and flow-weighted

composites were secured between 11:13 and 12:33, or over a total period of 1 hour 39 minutes.

The sampled event produced a total of 3,890 cf of runoff until the levels stabilized with base
flow at 0.14 cfs. Of the 3,890 cf, 3,750 cf could be attributed to the event, and the remainder
(130 cf) to baseflow. Composite samples were collected between 1,370 and 3,560 cf of the
cumulative runoff, or until 92 percent of the event runoff had occurred. The grab samples were
collected at 1,370 cf of runoff.
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SITE NAME: BELL MEADE DRIVE SITE ID: 004 STORM DATE: 11-27-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.0  (acres) Site Precipitation: 0.35 (inches)
% Impervious: 3B 5 Maximum Intensity:
Land Use: Medium Density Residential 5 min: 0.48 (inches/hr)
15 min: 0.32 (inches/hr)
30 min: 0.18 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.62 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.30 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 1,370-3,560 (cf) Last rain >0.1": 14 (days)
Total Runoff Vol: 3,890 (cf)
Baseflow Runoff Vol: 130  (cf) Grab Sample Time: 11:00 (hhmm EST)
Flow Weighted Sample Times: 10:54-12:33 (hhmm EST)
Composite Flow Interval: 900 (cf)

No. of Samples: 3
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COMMERCIAL - INDIAN AVE.

The commercial land use which was sampled consisted of a basin 16.6 acres in area, with
approximately 89 percent DCIA, located in the City of Venice. The major land use within the
basin is a large shopping center (grocery, hardware, dry cleaner, etc.), constructed in the
1960’s, with a large parking area adjacent to U.S. 41 (Business). A tire distributor is located
at one corner of the lot. The sampling site is located at the southeast corner of the intersection
of Indian Ave. and Bahama St. in the City of Venice, and receives runoff from U.S. 41, as well

as the shopping center.

At the sampling site, drainage from the basin flows northward, contained within a 30 inch RCP,
at a slope of 0.35 percent. Runoff from U.S. 41 enters the RCP through a grating at the site.
The above dimensions, together with a roughness coefficient of 0.012, were used in Manning’s

equation for the computation of flow from level measurements.
Runoff from the sampling site continues northward, discharging eventually into the Intracoastal

Waterway. The sampling site does not typically experience backwater conditions, but has been

observed to flow at surcharged conditions.
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INDIAN AVE, - August 22, 1992 - Bacteria Only

A rainfall event of 0.18 inches was sampled on August 22, 1992. The total rainfall event
duration was 10 minutes, from 16:25 until 16:35. Maximum rainfall intensities for 5-, 15-, and
30-minute periods were 1.56, 0.72, and 0.36 inches per hour, respectively. The maximum flow
rate was 9.48 cfs (1.04 feet in depth) during the event.

Antecedent rainfall for the 72_hour period prior to 16:25 was 0.00 inches. The most recent
rainfall event (>0.1 inches) prior to the sampling was 0.14 inches, received between 13:40 and
16:25 on August 16, 6 days prior. No previous analytical data had been reported for this site.

Baseflow of 0.01 cfs was present as the event began.

Sampling routines initiated at 16:28 and grab samples were collected at 16:43. An insufficient
sample was collected for the flow-weighted composite, and so the grab samples were processed

for bacteriological parameters only.
The sampled event produced a total of 9,320 cf of runoff of which 260 cf was baseflow. The

grab sample was collected after 5,640 cf. Runoff rates were still at 0.02 cfs when the next event

began.

3A-45




NPDES PART 2 STORM EVENT SUMMARY DATA
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SITE NAME: INDIAN AVENUE SITE ID: 005 STORM DATE: 08-22-92

e Site Characteristics Storm Precipitation Data Summary
Drainage Area: 16.6 (acres) Site Precipitation: 0.18 (inches)
% Impervious: 89 % Maximum Intensity:
Land Use: Commercial ‘ 5 min: 1.56 (inches/hr)
15 min: 0.72 (inches/hr)
30 min: 0.36 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 9.48 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 1.04 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: N/A  (cf) Last rain >0.1": 6 {days)
Total Runoff Vol: 9,320 (cf)
Baseflow Runoff Vol: 260 . {cf) Grab Sample Time: 16:43 (hhmm EST)
Flow Weighted Sample Times: N/A* (hhmm EST)
*Grab sample processed for bacteria only
N/A=Not applicable Composite Flow Interval: N/A (cf)
No. of Samples: N/A
COMMERCIAL - INDIAN AVE.
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INDIAN AVE, - October 2, 1992

A rainfall event of 1.79 inches, resulting from a frontal weather system, was sampled on
October 2, 1992. The total rainfall event duration was 24 hours 50 minutes, from 03:40 until
04:30 on October 3. Rainfall intensities were very low for the initial portion of the event.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.32, 0.88, and 0.54
inches per hour, respectively. The maximum flow rate was 13.03 cfs (1.24 feet in depth) during

the event.

Antecedent rainfall for the 24-hour and 48-hour periods prior to 03:40 was 0.04 inches. The
antecedent rainfall during the prior 72-hour period totalled 0.06 inches. The most recent rainfall
event (>0.1 inches) prior to the sampling was 0.30 inches, received between 16:35 and 16:45
on September 27, 5 days prior. The previous analytical data reported from this site were from

an event on Augﬁst 22, 1992. A baseflow of 0.01 cfs was present as the event began.

Sampling routines initiated at 12:56, grab samples were collected at 13:06, and flow-weighted

composites were secured between 12:58 and 17:57, or over a total period of 5 hours 1 minute.

The sampled event produced a total of 95,800 cf of runoff up until the next rain event. Of the
95,800 cf, 94,900 cf could be attributed to the event, and the remainder (900 cf) to baseflow.
Composite samples were collected between 20,600 and 66,300 cf of the cumulative runoff, or
until 69 percent of the total runoff for the event had occurred. Runoff rates were still at 0.02

cfs when the next event began.

Due to laboratory error, the flow-weighted sample from this event was not analyzed for

pesticides. The remainder of the analyses were processed normally.
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11:

Fr1 02-0ct-1992 11:00 to Frt! 02-Oct-1882 18:00

SITE NAME: INDIAN AVENUE SITE ID: 005 STORM DATE: 10-02-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 16.6 = (acres) Site Precipitation: 1.79 (inches)
% Impervious: 89 % Maximum Intensity:
Land Use: Commercial 5 min: 1.32 (inches/hr)
15 min: 0.88 (inches/hr)
30 min: 0.54 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.04 (inches)
Peak Flow Rate: 13.03  (cfs) 48 Hour: 0.04 (inches)
Max Flow Depth: 1.24 (feet) 72 Hour: 0.06 (inches)
Total Sampled Vol: 20,600-66,300 - (cf) Last rain >0.1": 5 (days)
Total Runoff Vol: 95,800 (cf)
Baseflow Runoff Vol: 900 (cf) Grab Sample Time: 13:06 (hhmm EST)
Flow Weighted Sample Times: 12:56-17:57 (hhmm EST)
Composite Flow Interval: 2400 (cf)
No. of Samples: 20
COMMERC!IAL - INDIAN AVE.
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INDIAN AVE. - January 14, 1993

A rainfall event of 0.84 inches was sampled on January 14, 1993. The total rainfall event
duration was 2 hours, from 14:25 until 16:25. Maximum rainfall intensities for 5-, 15-, and
30-minute periods were 1.32, 1.00, and 0.82 inches per hour, respectively. The maximum flow
rate was 19.12 cfs (1.58 feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 14:25 was 0.00 inches. The most recent
rainfall event (>0.1 inches) prior to the sampling was 1.49 inches, received between January
8, 17:45 and January 9, 05:30, 5 days prior. The previous analytical data reported from this

site were from an event on October 2. A baseflow of 0.01 cfs was present as the event began.

Sampling routines initiated at 14:28, grab samples were collected at 14:33, and flow-weighted

composites were secured between 14:35 and 15:13, or over a total period of 45 minutes.

The sampled event produced a total of 47,800 cf of runoff, of which 47,300 could be attributed
to the event and the remainder (500 cf) to baseflow. Composite samples were collected between

120 and 12,900 cf of the cumulative runoff, or until 27 percent of the total runoff had occurred.

While the flow-weighted composite sample did not represent either the entire event or a
three-hour period of runoff, analytical samples were processed as the sampled portion
represented both the first flush of runoff, and also the portion with some of the highest runoff
velocities. As a result, analytical data from this event can be expected to represent more of a

worst-case scenario for this land use than would have otherwise been presented.
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SITE NAME: INDIAN AVENUE SITE ID: 005 STORM DATE: 01-14-93
T~ Site Characteristics Storm Precipitation Data Summary
Drainage Area: 16.6 (acres) Site Precipitation: 0.84 (inches)
% Impervious: 89 % Maximum Intensity:
Land Use: Commercial 5 min: 1.32 (inches/hr)
15 min: 1.00 (inches/hr)
30 min: 0.82 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 19.12  (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 1.58 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 120-12,900 (cf) Last rain >0.1": 5 (days)
Total Runoff Vol: 47,800 (cf)
Baseflow Runoff Vol: 500 (cf) Grab Sample Time: 14:33 (hhmm EST)
Flow Weighted Sample Times: . 14:28-15:13 (hhmm EST)
Composite Flow Interval: 900 (cf)
No. of Samples: 12
COMMERC AL - INDIAN AVE.
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IAN AVE. - January 25, 1993

A rainfall event of 1.59 inches, resulting from a frontal weather system, was sampled on January
25, 1993. The total rainfall event duration was 18 hours 45 minutes, from 12:55, January 25,
until 07:40, January 26. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were
0.60, 0.44, and 0.36 inches per hour, respectively. The maximum flow rate was 5.55 cfs (0.78
feet in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 12:55 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.19 inches, received between 06:30 and
08:25 on January 16, 9 days prior. The previous analytical data reported from this site were

from an event on January 14. A baseflow of 0.02 cfs was present as the event began.

Sampling routines initiated at 13:21, grab samples were collected at 13:26, and flow-weighted
composites were secured between 13:35 and 19:48, or over a total period of 6 hours 22 minutes.
Due to the rainfall amounts received, the sampling routine was completed prior to the required
duration and was restarted with additional sample containers in order to sample at least 3 hours
of the event. A delay in restarting the sampler produced a gap of 20 minutes during which no
flow-weighted composites were collected. This gap represented approximately 9 percent of the
flow which occurred during the entire compositing period. The two groups of composited

samples were combined and analyzed as a single sample.

The sampled event produced a total of 93,300 cf of runoff until the next rain event. Of the
93,300 cf, 91,600 was a result of the event and the remainder (1,700 cf) attributed to baseflow.
Composite samples were collected between 1,460 and 45,300 cf of the cumulative runoff, or
until 49 percent of the total runoff had occurred. Runoff rates were still at 0.03 cfs when the

next event began.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: INDIAN AVENUE

SITE ID: 005 STORM DATE: 01-25-93

Site Characteristics

Storm Precipitation Data Summary

Drainage Area: 16.6  (acres) Site Precipitation: 1.59 (inches)
% Impervious: 89 % Maximum Intensity:
Land Use: Commercial 5 min: 0.60 (inches/hr)
15 min: 0.44 (inches/hr)
30 min: 0.36 (inches/hr)
, . Antecedent Precipitation |
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 5.55 (cfs) ) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.78 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 1,460-45,300* (cf) Last rain >0.1": 9 (days)
Total Runoff Vol: 93,300 = {cf)
Baseflow Runoff Vol: 1,700  (cf) Grab Sample Time: 13:26 (hhmm EST)
Flow Weighted Sample Times: 13:21-19:48* (hhmm EST)
*See Text Composite Flow Interval: 2000 (cf)
No. of Samples: 24
COMMERCIAL - INDIAN AVE.
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INDIAN AVE, - March 3. 199

A rainfall event of 0.59 inches, resulting from a frontal weather system, was sampled on March
3, 1993. The total rainfall event duration was 3 hours 5 minutes, from 21:50, March 3, until
00:55, March 4, Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.68,
1.16, and 0.88 inches per hour, respectively. The maximum flow rate was 14.7 cfs (1.33 feet
in depth) during the event.

Antecedent rainfall for the 72-hour period prior to 21:50 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 1.09 inches, received between 10:10 and
13:25 on February 26, 7 days prior. The previous analytical data reported for this site were

from an event on January 25. A baseflow of 0.01 cfs was present as the event began.

Sampling routines initiated at 22:12, grab samples were collected at 22:17, and flow-weighted

composites were secured between 22:32 and 23:48, or over a total period of 1 hour 36 minutes.

The sampled event produced a total of 25,100 cf of runoff when levels stabilized. Of the 25,100
cf, 24,900 cf was the result of the event and the remainder (200 cf) the result of baseflow.
Composite samples were collected between 670 and 23,400 cf of the cumulative runoff, or until

93 percent of the event runoff had occurred.
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SITE NAME: INDIAN AVENUE SITE ID: 005 STORM DATE: 03-03-93
S Site Characterijstics Storm Precipitation Data Summary
Drainage Area: 16.6  (acres) Site Precipitation: 0.59 (inches)
% Impervious: 89 % Maximum Intensity:
Land Use: Commercial 5 min: 1.68 (inches/hr)
' 15 min: 1.16 (inches/hr)
30 min: 0.88 (inches/hr)

Antecedent Precipitation

Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 14.7  (cfs) 48 Hour: 0.00 (inches
Max Flow Depth: 1.33  (feet) 72 Hour: 0.00 {inches
Total Sampled Vol: 670-23,400 (cf) Last rain >0.1": 7 (days)
Total Runoff Vol: 25,100 (cf)
Baseflow Runoff Vol: 200  {cf) Grab Sample Time: 22:17 (hhmm EST)
Flow Weighted Sample Times: 22:12-23:48 (hhmm EST)
Composite Flow Interval: 6000 (cf)
No. of Samples: 3
COMMERCIAL - INDIAN AVE.
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INDIAN AVE. - April 5, 1993

A rainfall event of 1.61 inches, resulting from a frontal weather system, was sampled on
April 5, 1993, The total event duration was 5 hours 30 minutes, from 23:55, April 4, until
05:25, April 5, with the bulk of the rain (1.59 inches) received before 02:50. Maximum rainfall
intensities for 5, 15, and 30 minute periods were 4.32, 3.76, and 2.32 inches per hour,
respectively. Surcharged conditions were observed for 20 minutes during the peak of the event
(01:30 to 01:50). Maximum water depths were 3.94 feet.

Antecedent rainfall for the 24- and 48-hour periods prior to sampling were 0.00 inches, while
the 72-hour period totalled 0.05 inches. The most recent rainfall event prior to the sampling was
1.30 inches, received between 03:25 and 09:30 on April 1, 4 days prior. The previous
analytical data reported for this site was from an event on March 3, 1993.

Sampling routines initiated at 00:59, grab samples were collected at 01:04, and flow-weighted
composites were secured between 01:07 and 04:50, or over a total period of 3 hours 51 minutes.
Due to the amount and intensity of rainfall received, however, the initial flow-weighted sampling
regime was rapidly completed, samples being collected between 01:07 and 01:31. A delay in
restarting the sampler with additional sample containers resulted in a second flow-weighted
composite sample collected between 02:29 and 04:50. While the total period sampled was
3 hours 51 minutes, there was a 54-minute gap in the total collection, which included some
portion of the peak flow and approximately 66% of the total flow during the entire compositing
period. Accordingly, while grab samples were processed normally, the two flow-weighted
composites were analyzed separately, to permit an assessment of the differences in water quality
over the course of the storm, and to allow for mathematical compositing of the entire event

collected.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: INDIAN AVENUE SITE ID: 005 STORM DATE: 04-05-93
S Site Characteristics Storm Precipitation Data Summary
Drainage Area: 16.6 (acres) Site Precipitation: 1.61 (inches)
% Impervious: 89 % Maximum Intensity:
Land Use: Commercial 5 min: 4.32 (inches/hr)
15 min: 3.76 (inches/hr)
30 min: 2.32 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: >28  (cfs) : 48 Hour: 0.00 (inches)
Max Flow Depth: 3.94 (feet) 72 Hour: 0.05 (inches)
Total Sampled Vol: 2,100-80,400* (cf) Last rain >0.1": 4 (days)
Total Runoff Vol: 80,940 (cf) ~
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 01:04 (hhmm EST)
Flow Weighted Sample Times: 00:59-04:50* (hhmm EST)
Composite Flow Interval: 1400 (cf)
*See Text No. of Samples: 21
COMMERCIAL - INDIAN AVE.
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The sampled event produced in excess of 80,940 cf of runoff. Composite samples were
collected between 2,100 and 80,400 cf of the cumulative runoff, or until roughly 99% of the
runoff had occurred. Grab samples were collected at 2,640 cf of total runoff.
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INDIAN AVE. - April 9, 1993

A rainfall event of 0.35 inches, resulting from a frontal weather system, was sampled on April
9, 1993. The total event duration was 2 hours 35 minutes, from 09:40 until 12:15. Maximum
rainfall intensities for 5, 15, and 30 minute periods were 0.84, 0.48, and 0.28 inches per hour,

respectively. The maximum flow rate was 4.61 cfs (0.71 feet in depth) during the event.

Antecedent rainfall for the 24- and 48-hour periods prior to sampling were 0.00 inches, while
the 72-hour period totalled 0.03 inches. The most recent rainfall event prior to the sampling was
1.61 inches, received between 23:55, April 4, and 02:50, April 5, 4 days prior. The previous
analytical data reported for this site was from the prior event on April 4-5, 1993.

Sampling routines initiated at 11:09, grab samples were collected at 11:14, and flow-weighted

composites were secured between 11:28 and 15:23, or over a total period of 3 hours 55 minutes.

The sampled event produced in excess of 14,490 cf of runoff. Composite samples were
collected between 1,570 and 14,430 cf of the cumulative runoff, or until over 99% of the runoff
had occurred. Grab samples were collected at 2,600 cf of total runoff.
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" NPDES PART 2 STORM EVENT SUMMARY DATA ,
SITE NAME: INDIAN AVENUE SITE ID: 005 STORM DATE: 04-09-93
\;/ Site Characteristics Storm Precipitation Data Summary
Drainage Area: 16.6 {acres) Site Precipitation: 0.35 (inches)
% Impervious: 83 % Maximum Intensity:
Land Use: Commercial 5 min: 0.84 (inches/hr)
15 min: 0.48 (inches/hr)
30 min: 0.28 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 4.61 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.71 (feet) 72 Hour: 0.03 (inches)
Total Sampled Vol: 1,570-14,430 (cf) Last rain >0.1": 4 (days)
Total Runoff Vol: 14,490  (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 11:14 (hhmm EST)
Flow Weighted Sample Times: 11:09-15:23 (hhmm EST)
Composite Flow Interval: 4500 (cf)
No. of Samples: 3
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OPEN - VENICE WELLFIELD

The open land use site consists of a basin 17.8 acres in area, with approximately 5 percent
DCIA. The area is parkland owned by the City of Venice and has no residential units, but does
have one of the wells for the City’s water supply. The potable production zone is isolated from
the surficial aquifer, and the City’s withdrawals have virtually no impact on stormwater runoff
from this site.

The site is heavily vegetated with pine and palmetto flatwood which experienced a substantial
burn during the summer of 1992, prior to site installation. This site contains a considerable
amount of depressional storage, and many rainfall events result in no discharge at all (dependent
on antecedent dry conditions), or in substantially delayed runoff (peaking 2 to 4 hours after the
rainfall event terminates). Again because of the storage and porous soils, if runoff occurs,
baseflows (interflows from the event) are elevated for many days after a rainfall. The site

discharges into Curry Creek, a dredged canal, which is bordered by oak and palm communities.
At the sampling site, a primary device (1 ft H flume) was installed to obtain accurate flow

measurements in the ditch leading to Curry Creek. Discharges were computed from level

measurements at the throat of the flume using software internal to the flowmeters.
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VENICE WELLFIELD - September 13, 1992

A rainfall event of 2.37 inches, resulting from a frontal weather system, was sampled on
September 13, 1992. The total rainfall event duration was 3 hours 50 minutes, from 16:20 until
20:10. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 5.52, 5.20, and

3.66 inches per hour, respectively.

Due to the intensity of the rainfall, flow rapidly (within a period of 20 minutes) increased until
the level of flow was greater than the maximum depth of the flume. After this initial increase,
water depths remained relatively consistent, averaging 1.24 feet, and with a minimum and
maximum of 1.13 and 1.28 feet, respectively. Flows are calculated by software internal to the
flowmeters, and flow at depths greater than the 1.00 feet are calculated as if the depths were
exactly 1.00 feet (1.97 cfs). Accordingly, the discharges calculated for this event are
undoubtedly low. However, the consistency of the water levels once over the top of the flume
allows for the assumption that discharge rates were also fairly consistent. (The cross-sectional
area above the flume is rectangular within the range of depths experienced.) The flow
compositing carried out using the artificially low discharge rates should, therefore, produce a
sample that is a representative flow-weighted composite of the discharge during the sampling

period.

Antecedent rainfall for the 72-hour period prior to 16:20 was 0.00 inches. The most recent
rainfall event (>0.1 inches) prior to the sampling was 0. 14 inches, received between 18:20 and
18:55, on September 8, 5 days prior. No previous analytical data had been reported for this
site.

Sampling routines initiated at 16:23, grab samples were collected at 16:38, and flow-weighted
composites were secured between 16:42 and 20:27, or over a total period of 4 hours 4 minutes.
Water depths were greater than 1.00 feet by 16:45 and remained above the top of the flume until
01:45, September 14.
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: VENICE WELLFIELD SITE ID: 006 STORM DATE: 09-13-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.8 (acres) Site Precipitation: 2.37 (inches)
% Impervious: 5 % Maximum Intensity:
Land Use: Open 5 min: 5.52 (inches/hr)
15 min: 5.20 (inches/hr)
30 min: '3.66 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: >2  (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 1.28 - (feet) 72 Hour: 0.00 {inches)
Total Sampled Vol: 1->26,700*  (cf) Last rain >0.1": 5 (days)
Total Runoff Vol: >130,400*  (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 16:38 (hhmm EST)
Flow Weighted Sample Times: 16:23-20:27 (hhmm EST)
*See Text
Composite Flow Interval: 500 (cf)
No. of Samples: . 54
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The sampled event produced at least 130,400 cf of runoff until the next rain event at 13:45,
September 15. Composite samples were nominally collected between 1 and 26,700 cf of the J

cumulative runoff. Runoff rates were still at 0.15 cfs when the next event began.

B - 3A-55 |




[NPDES2] 42-3adoc

VENICE WELLFIELD - October 2, 1992

A rainfall event of 2.35 inches, resulting from a frontal weather system, was sampled on
October 2, 1992. The total rainfall event duration was 34 hours 5 minutes, from 18:50, October
1, until 04:55, October 3. Rainfall during the initial portions of the storm was intermittent with
the bulk of the rain (2.19 inches) occurring after 09:50, October 2. Maximum rainfall intensities
for 5-, 15-, and 30-minute periods were 0.96, 0.72, and 0.54 inches per hour, respectively. The
maximum flow rate was 1.97 cfs (1.01 feet in depth) during the event. While 1.01 feet are
greater than the nominal depth of the 1.0 ft flume, this reading was only obtained during one
5-minute period. All other readings during the event were below the top of the flume. The
1.01 ft reading is not considered to substantially affect the accuracy of the flow compositing.

Antecedent rainfall for the 72 hour period prior to 18:50, October 1, was 0.00 inches. The most
recent rainfall event (>0.1 inches) prior to the sampling was 2.05 inches, received between
15:40 and 18:50 on September 26, 5 days prior. The previous analytical data reported for this
site were from an event on September 13. A baseflow of 0.02 cfs was present as the event

began.

Sampling routines initiated at 10:59, grab samples were collected at 12:59, and flow-weighted

composites were secured between 11:19 and 15:37, or over a total period of 4 hours 38 minutes.

The sampled event produced a total of 150,600 cf of runoff up until the next rain event at 23:00,
on October 3. At that time, flow were still at 0.41 cfs. Of the 150,600 cf, 146,900 cf could
be attributed to the event, and the remainder (3,700 cf) to baseflow. Composite samples were
collected between 2,230 and 9,690 cf of the cumulative runoff, or until 6 percent of the total

runoff had occurred.

Due to laboratory error, the flow-weighted sample from this event was not analyzed for

pesticides. The remainder of the analyses were processed normally. The rainfall from the
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NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: VENICE WELLFIELD SITE ID: 006 STORM DATE: 10-02-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.8 (acres) Site Precipitation: 2.35 (inches)
% Impervious: 5 % Maximum Intensity:
Land Use: Open 5 min: 0.96 (inches/hr)
15 min: 0.72 (inches/hr)
30 min: 0.54 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.97  (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 1.01 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol:  2,230-9,690 (cf) Last rain >0.1": 5 (days)
Total Runoff Vol: 150,600 (cf)
Baseflow Runoff Vol: 3,700 (cf) Grab Sample Time: 12:59 (hhmm EST)
Flow Weighted Sample Times: 10:59-15:37 (hhmm EST)
Composite Flow Interval: , 500 (cf)
No. of Samples: 14
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sampled event exceeded the October criteria (1.99 inches) by 0.36 inches. The hydraulic
characteristics of the site, however, require substantial amounts of rain in order to generate any

runoff, and for this site, the sample collected was considered representative.
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YENICE WELLFIELD - March 13, 1993

A rainfall event of 3.24 inches, resulting from a frontal weather system, was sampled on March
13, 1993. The rainfall was initially intense, with 3.14 inches falling within 2 hours 35 minutes,
between 00:25 and 03:00. Another 0.10 inches was received intermittently from 04:00 until
13:25, March 13. The total rainfall event duration was 13 hours. Maximum rainfall intensities

for 5-, 15-, and 30-minute periods were 5.40, 4.08, and 3.80 inches per hour, respectively.

Again due to the intensity of the rainfall, flow increased rapidly (within a period of 45 minutes)
until the level of flow was greater than the maximum depth of the flume. After the first hour
of flow, during which water depths increased to 1.41 feet, water depths remained relatively
consistent for the duration of the flow compositing, averaging 1.49 feet, with a minimum and
maximum of 1.37 and 1.56 feet, respectively. Flows are calculated by software internal to the
flowmeters, and flow at depths greater than the 1.00 feet are calculated as if the depths were
exactly 1.00 feet (1.97 cfs). Accordingly, the total discharges calculated for this event are
undoubtedly low. Unlike the storm on September 13, however, the first hour of the flow
compositing program was accurately performed. The latter two and a half hours were
undersampled, as calculated flow were erroneously low, thus weighting the results obtained from
the flow-weighted composite towards the initial portion of the event. Since the initial portions
of the event were emphasized, and due to the difficulty in obtaining runoff from this site, the

samples were retained and processed normally.

Antecedent rainfall for the 72 hour period prior to 00:25 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.52 inches, received between 21:50 and
23:55 on March 3, 10 days prior. The previous analytical data reported for this site were from

an event on October 2.
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l NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: VENICE WELLFIELD SITE ID: 006 STORM DATE: 03-13-93
s Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.8  (acres) Site Precipitation: 3.24 (inches)
% Impervious: 5 % Maximum Intensity:
Land Use: Open 5 min: 5.40 (inches/hr)
15 min: 4.08 (inches/hr)

30 min: 3.80 (inches/hr)

Antecedent Precipitation

Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: >>2  (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 1.56 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 1->>19,000 (cf) Last rain >0.1": 10 (days)
Total Runoff Vol: >>123,700  {cf)
Baseflow Runoff Vol: 0 {ef) Grab Sample Time: 01:55 (hhmm EST)
Flow Weighted Sample Times: 00:55-04:29 (hhmm EST)
Composite Flow Interval: 1600 (cf)
No. of Samples: 12
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Sampling routines initiated at 00:55, grab samples were collected at 01:55, and flow-weighted
composites were secured between 01:16 and 04:29, or over a total period of 3 hours 34 minutes.
Water depths exceeded the flume depth from 02:00 until 10:05.

The sampled event produced in excess of 123,700 cf of runoff until the next rain event on March
17. Composite samples were nominally collected between 1 and 19,000 of the cumulative

runoff. Runoff rates were less than 0.01 cfs when the next event began.
The rainfall from the sampled event exceeded the March criteria (2.35 inches) by 0.89 inches.

The hydraulic characteristics of the site, however, require substantial amounts of rain in order

to generate any runoff, and for this site, the sample collected was considered representative.
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VENICE WELLFIELD - March 17, 1993

A rainfall event of 1.14 inches, resulting from a frontal weather system, was sampled on March
17, 1993. The total rainfall event duration was 6 hours 5 minutes, from 09:55 until 16:00.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.44, 0.76, and 0.52
inches per hour, respectively. The maximum flow rate was 1.31 cfs (0.84 feet in depth) during

the event,

Antecedent rainfall for the 72-hour period prior to 09:55 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 3.24 inches, received between 00:25 and
13:25 on March 13, 4 days prior. The previous analytical data reported for this site were from

an event on March 13. A baseflow of less than 0.01 cfs was present as the event began.

Sampling routines initiated at 11:54, grab samples were collected at 12:54, and flow-weighted
composites were secured between 12:53 and 16:16, or over a total period of 4 hours 22 minutes.
The runoff received rapidly completed the initial sampling routine and there was a 15-minute
delay in restarting the sampler with additional sample containers during which no flow-weighted
composites were collected. This gap represented approximately 15 percent of the flow which
occurred during the entire compositing period. The two groups of composited samples were

combined and analyzed as a single sample.
The sampled event produced a total of 70,700 cf of runoff until flow stabilized. Composite

samples were collected between 77 and 5,310 cf of the cumulative runoff, or until 8 percent of

the total runoff had occurred. Runoff rates were still at 0.08 cfs when the next event began.
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STORM DATE: 03-17-93

SITE NAME: VENICE WELLFIELD

SITE ID: 006

Site Characteristics

Storm Precipitation Data Summary

Wad 17-Mar-1993 09:40 to Wed 17-Mar-1883 17:40

Drainage Area: 17.8  (acres) Site Precipitation: 1.14 (inches)
% Impervious: 5 % Maximum Intensity:
Land Use: Open 5 min: 1.44 (inches/hr)
15 min: 0.76 (inches/hr)
30 min: 0.52 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.31  (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.84 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 77-5,310*  (cf) Last rain >0.1": 4 {days)
Total Runoff Vol: 70,700  (cf)
Baseflow Runoff Vol: 820 (cf) Grab Sample Time: 12:54 (hhmm EST)
Flow Weighted Sample Times: 11:54-16:16* (hhmm EST)
*See Text Composite Flow Interval: 320 (cf)
No. of Samples: 16
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VYENICE WELLFIELD - April 15, 199

A rainfall event of 1.68 inches, resulting from a frontal weather system, was sampled on
April 15 and 16, 1993. The total event duration was 5 hours 30 minutes, from 16:50 until
22:20, April 15. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 2.40,
1.20, and 0.74 inches per hour, respectively. The maximum flow rate was 1.62 cfs (0.92 feet
in depth) during the event.

Antecedent rainfall for the 72-hour period prior to sampling was 0.00 inches. The most recent
rainfall event prior to the sampling was 0.28 inches, received between 09:50 and 12:25 on
April 9, 6 days prior. The previous analytical data reported for this site was from
March 17, 1993.

Sampling routines initiated at 21:29, grab samples were collected at 22:29, and flow-weighted
composites were secured between 21:34, April 15, and 00:48, April 16, or over a total period

of 3 hours 19 minutes.
The sampled event produced a total of 76,350 cf of runoff, with flow continuing until April 19.

Composite samples were collected between 80 and 16,400 cf of the cumulative runoff, or until
over 21% of the runoff had occurred. Grab samples were collected at 3,850 cf of total runoff.

3A-61




I NPDES PART 2 STORM EVENT SUMMARY DATA

SITE NAME: VENICE WELLFIELD SITE ID: 006 STORM DATE: 04-15-93
L Site Characteristics Storm Precipitation Data Summary
Drainage Area: 17.8 (acres) Site Precipitation: 1.68 (inches)
% Impervious: 5 % Maximum Intensity:
Land Use: Open 5 min: 2.40 (inches/hr)
15 min: 1.20 (inches/hr)
30 min: 0.74 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.62 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.92 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 80-16,400 (cf) Last rain >0.1": 6 (days)
Total Runoff Vol: 76,350 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 22:39 (hhmm EST)
Flow Weighted Sample Times: 21:29-00:48 (hhmm EST)
Composite Flow Interval: 1400 (cf)
No. of Samples: 12
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MEDIUM DENSITY RESIDENTIAL - BRIARWOOD RD.

The second of the two medium density residential land uses sampled consisted of a basin 14
acres in area, with approximately 35 percent DCIA, located at 455 Briarwood Rd., in the City
of Venice. The residential units consist of single family homes, constructed between 1956 and
1975, at approximately 6 units per acre. At the sampling site the drainage from the basin
consists of a 24 inch CMP with a slope of 1.39 percent. The above dimensions, together with
a roughness coefficient of 0.024, were used in Manning’s equation for the computation of flow

from level measurements.
Runoff from the sampling site discharges into a series of stormwater ponds at the rear of the

property. The level in the stormwater ponds have partially submerged the outfall on occasion,

but was not observed to produce a backwater at the sampling site.
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BRIARWOOD RD. - mber 13, 1992

A rainfall event of 0.96 inches was sampled on September 13, 1992. The total rainfall event
duration was 4 hours 15 minutes, from 16:40 until 20:55. Maximum rainfall intensities for 5-,
15-, and 30-minute periods were 2.76, 1.96, and 1.32 inches per hour, respectively. The

maximum flow rate was 1.44 cfs (0.43 feet in depth) during the event.

Antecedent rainfall for the 24-hour period prior to 16:40 was 0.07 inches, a total of 0.10 inches
for the 48 hours prior, and a total of 0.14 inches for the 72 hours prior to the sampling. No
runoff was generated from any of this rainfall. The most recent rainfall event (>0.1 inches)
prior to the sampling was 0.13 inches, received from 16:45 until 17:10, on September 7, 6 days
prior. No analytical data had previously been reported for this site.

Sampling routines initiated at 16:41, grab samples were collected at 16:56, and flow-weighted

composites were secured between 16:48 and 18:42, or over a total period of 2 hours 1 minute.

The sampled event produced a total of 3,200 cf of runoff. Composite samples were collected

between 1 and 2,980 cf, or of 93 percent of the cumulative runoff.
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SITE NAME: BRIARWOOD ROAD SITE ID: 007 STORM DATE: 09-13-92
Site Characteristics Storm Precipitation Data Summary
Drainage Area: 14.0  (acres) Site Precipitation: 0.96 (inches)
% Impervious: 35 % Maximum Intensity:
Land Use: Medium Density Residential 5 min: 2.76 (inches/hr)
15 min: 1.96 (inches/hr)
30 min: 1.32 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.07 (inches)
Peak Flow Rate: 1.44  (cfs) 48 Hour: 0.10 (inches)
Max Flow Depth: 0.43 (feet) 72 Hour: 0.14 (inches)
Total Sampled Vol: 1-2,980 (cf) Last rain >0.1": 6 (days)
Total Runoff Vol: 3,200 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 16:56 (hhmm EST)
Flow Weighted Sample Times: 16:41-18:42 (hhmm EST)
Composite Flow Interval: 300 (cf)
No. of Samples: 10
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BRIARWOOD RD, - January 8, 1993

A rainfall event of 1.71 inches, resulting from a frontal weather system, was sampled on January
8, 1993. The total rainfall event duration was 7 hours 45 minutes, or frorh 17:55 until 01:40,
on January 9. Another 0.07 inches was received intermittently until 05:25 on January 9.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.20, 1.00, and 0.82
inches per hour, respectively. The maximum flow rate was 0.97 cfs (0.35 feet in depth) during

the event,

Antecedent rainfall for the 72-hour period prior to 17:55 was 0.00 inches. The most recent
rainfall event (>0.1 inches) prior to the sampling was 0.34 inches received between 17:10 and
18:15 on January 1, 7 days prior. The previous analytical data reported for this site were from

an event on September 13.

Sampling routines initiated at 18:01 and grab samples were collected at 18:06, but due to an
o equipment malfunction, sampling did not continue for the entire event or for three hours. Flow
weighted composites were secured between 18:13 and 19:18 until a pump jammed, over a total
period of 1 hour 5 minutes. Due to the difficulty in sampling this station, however, and the

collection of the first flush of the storm, the sample was processed for all parameters.
The sampled event produced a total of 5,700 cf of runoff. The grab sample was collected at 170

cf of cumulative runoff for the event and the composite samples collected between 110 and 2,170

cf or of 38 percent of the cumulative runoff.
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SITE NAME: BRIARWOOD ROAD SITE ID: 007 STORM DATE: 01-08-93
S~ Site Characteristics Storm Precipitation Data Summary
Drainage Area: 14.0 (acres) Site Precipitation: 1.71 (inches)
% Impervious: 3B % Maximum Intensity: ’
Land Use: Medium Density Residential 5 min: 1.20 (inches/hr)
15 min: 1.00 (inches/hr)
30 min: 0.82 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary : 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.97 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.35 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 110-2,170  (cf) Last rain >0.1": 7 (days)
Total Runoff Vol: 5,700 (cf)

Grab Sample Time: ‘ 18:06 (hhmm EST)
Flow Weighted Sample Times: 18:10-19:18 (hhmm EST)

Baseflow Runoff Vol:

o
—

O

—h
~—

Composite Flow Interval: 350 (cf)
No. of Samples: 6
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BRIARWOOD RD, - January 14, 199

A rainfall event of 0.74 inches was collected on Janilary 14, 1993, The total rainfall event
duration was 2 hours 25 minutes, or from 14:45 until 17:10. Maximum rainfall intensities for
5-, 15-, and 30-minute periods were 1.56, 1.00, and 0.82 inches per hour, respectively. The

maximum flow rate was 0.72 cfs (0.30 feet in depth) during the event.

Antecedent rainfall for the 24-hour period prior to 14:45 was 0.01 inches and for the 48 and 72
hours prior totalled 0.05 inches. The most recent rainfall event (>0.1 inches) prior to the
sampling was 1.78 inches, received between 17:55, January 8, and 05:25, January 9, 8 days

prior. The previous analytical data reported for this site were from an event on January 8.

Sampling routines initiated at 15:24, grab samples were collected at 15:29, and flow-weighted
composites were secured between 15:31 and 17:44, or over a total period of 2 hours 20 minutes.
The sampled event produced a total of 2,210 cf of runoff. The grab sample was collected at
300 cf and composite samples were collected between 130 and 2,180 cf of the cumulative runoff,
or of 99 percent of the total runoff.
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e
SITE NAME: BRIARWOOD ROAD SITE ID: 007 STORM DATE: 01-14-93

s Site Characteristics Storm Precipitation Data Summary
Drainage Area: 14.0 {acres) Site Precipitation: 0.74 {inches)
% Impervious: 35 % Maximum Intensity:
Land Use: Medium Density Residential 5 min: 1.56 (inches/hr)
15 min: 1.00 (inches/hr)
30 min: 0.82 (inches/hr)
Antecedent Precipitation

Storm Flow Data Summary 24 Hour: 0.01 (inches)

Peak Flow Rate: 0.72 (cfs) 48 Hour: 0.05 (inches)

Max Flow Depth: 0.30 (feet) 72 Hour: 0.05 (inches)

Total Sampled Vol: 130-2,180 (cf) Last rain >0.1": 8 {days)
Total Runoff Vol: 2,210 (cf)

Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 15:29 (hhmm EST)

Flow Weighted Sample Times: 15:24-17:44 {(hhmm EST)

Composite Flow Interval: 200 (cf)
No. of Samples: 11
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BRIARWOOD RD. - February 22, 1993 - Bacteria Onl

A rainfall event of 0.17 inches, resulting from a frontal weather system, was sampled on
February 22, 1993. The total event duration was 35 minutes, from 16:45 until 17:20.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 0.60, 0.48, and 0.30
inches per hour, respectively. Maximum flow rates were 0.35 cfs (0.21 feet in depth) during

the event.

Antecedent rainfall for the 72-hour period prior was 0.00 inches. The most recent rainfall event
prior to the sampling was 0.38 inches, received between 9:25 and 9:35 on February 12, 10 days
prior. The previous analytical data reported for this site was from an event on January 14,
1993.

Grab samples were collected at 17:10. Insufficient sample was collected for the analysis of all

parameters from the flow-weighted .composite, and so the sample was processed for

bacteriological parameters alone. The sampled event produced a total of 340 cf of runoff.
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SITE NAME: BRIARWOOD ROAD SITE ID: 007 STORM DATE: 02-22-93
S~ Site Characteristics Storm Precipitation Data Summary
Drainage Area: 14,0 (acres) Site Precipitation: 0.17 (inches)
% Impervious: 3B % Maximum Intensity:
Land Use: Medium Density Residential 5 min: 0.60 (inches/hr)
15 min: 0.48 (inches/hr)
30 min: 0.30 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.35 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.21 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: N/A  {cf) Last rain >0.1": 10 (days)
Total Runoff Vol: 340  (cf) ;
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 17:10 (hhmm EST)
Flow Weighted Sample Times: N/A (hhmm EST)
N/A=Not applicable Composite Flow Interval: N/A (cf)
*Grab sample processed for bacteria only No. of Samples: N/A*
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BRIARWOOD RD. - February 26, 1993

A rainfall event of 1.23 inches, resulting from a frontal weather system, was sampled on
February 26, 1993. The total rainfall event duration was 4 hours 25 minutes, from 10:10 until
14:35. Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 1.68, 1.28, and
1.06 inches per hour, respectively. The maximum flow rate was 0.94 cfs (0.35 feet in depth)

during the event.

Antecedent rainfall for the 72-hour period prior to 10:10 was 0.00 inches. The most recent
rainfall event (> 0.1 inches) prior to the sampling was 0.17 inches, received between 16:45 and
17:20 on February 22, 4 days prior. The previous analytical data reported for this site were
from an event on February 22. |

Sampling routines initiated at 10:40, grab samples were collected at 10:45. Due to the amount
of rainfall received, the initial flow-weighted sampling regime was rapidly completed, samples
being collected between 10:44 and 11:13. A delay in restarting the sampler with additional
sample containers resulted in a second flow-weighted composite sample collected between 12:17
and 13:46 on February 26. While the total period sampled was 3 hours 6 minutes, there was a
1 hour 4 minute gap in the total collection. Accordingly, while grab samples were processed
normally, the two flow-weighted composites were analyzed separately, to permit an assessment
of the differences in water quality over the course of the storm, and to allow for mathematical

compositing of the entire event collected.

The sampled event produced a total of 4,010 cf of runoff. Composite samples were collected
between 70 and 1,430 cf and between 2,750 and 3,810 cf of the cumulative runoff, or until

T

95 percent of the total runoff had occurred.
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SITE NAME: BRIARWOOD ROAD SITE ID: 007 STORM DATE: 02-26-93
\N,f Site Characteristics Stdrm Precipitation Data Summary
Drainage Area: 14,0 (acres) Site Precipitation: 1.23 (inches)
% Impervious: 35 % Maximum Intensity:
Land Use: Medium Density Residential 5 min: 1.68 (inches/hr)
15 min: 1.28 (inches/hr)
30 min: 1.06 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 0.94 (cfs) 48 Hour: 0.00 (inches)
Max Flow Depth: 0.35 (feet) 72 Hour: 0.00 (inches)
Total Sampled Vol: 70-3,810* (cf) Last rain >0.1": 4 (days)
Total Runoff Vol: 4,010 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 10:45 (hhmm EST)
Flow Weighted Sample Times: 10:40-13:46* (hhmm EST)
*See Text
Composite Flow Interval: 100 (cf)
No. of Samples: 24
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BRIARWOOD RD, - March 3. 199

A rainfall event of 0.63 inches, resulting from a frontal weather system, was sampled on March
3, 1993. The total rainfall event duration was 2 hours 5 minutes, from 21:50 until 23:55.
Maximum rainfall intensities for 5-, 15-, and 30-minute periods were 2.40, 1.76, and 1.04
inches per hour, respectively. The maximum flow rate was 1.08 cfs (0.37 feet in depth) during

the event.

Antecedent rainfall for the 24-hour period prior to 21:50 was 0.00 inches, while rainfall totalled
0.01 inches in the prior 48 hours and 72 hours. Previous analytical data reported for this site

were also from an event on February 26.

Sampling routines initiated at 22:16, grab samples were collected at 22:21, and flow-weighted

composites were secured between 22:31 and 22:59, or over a total period of 43 minutes.
The sampled event produced a total of 1,860 cf of runoff. Grab samples were collected at 110

cf and composite samples were collected between 70 and 1,630 cf of the cumulative runoff, or

until 88 percent of the total runoff had been occurred.
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SITE NAME: BRIARWOOD ROAD SITE ID: 007 STORM DATE: 03-03-93
s Site Characteristics Storm Precipitation Data Summary
Drainage Area: 14.0 (acres) Site Precipitation: 0.63 (inches)
% Impervious: 35 % Maximum Intensity: 5
Land Use: Medium Density Residential 5 min: 2.40 (inches/hr)
15 min: 1.76 (inches/hr)
30 min: 1.04 (inches/hr)
Antecedent Precipitation
Storm Flow Data Summary 24 Hour: 0.00 (inches)
Peak Flow Rate: 1.08 (cfs) 48 Hour: 0.01 (inches)
Max Flow Depth: 0.37 (feet) 72 Hour: 0.01 {inches)
Total Sampled Vol: 70-1,630 {cf) Last rain >0.1": 5 (days)
Total Runoff Vol: 1,860 (cf)
Baseflow Runoff Vol: 0 (cf) Grab Sample Time: 22:21 (hhmm EST)
Fiow Weighted Sample Times: 22:16-22:59 (hhmm EST)
Composite Flow Interval: 400 (cf)
No. of Samples: 3
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Requirement:

40 CFR 122.26 (d) (2) (iii)

Characterization data. When "quantitative data” for a pollutant are required under paragraph
(d)(2)(iii)(A)(3) of this paragraph, the applicant must collect a sample of effluent in accordance with
40 CFR 122.21(g)(7) and analyze it for the pollutant in accordance with analytical methods approved
under 40 CFR part 136. When no analytical method is approved the applicant may use any suitable
method but must provide a description of the method. The applicant must provide information
characterizing the quality and quantity of discharges covered in the permit application, including:

(B) Estimates of the annual pollutant load of the cumulative discharges to waters of the
United States from all identified municipal outfalls and the event mean concentration
of the cumulative discharges to waters of the United States from all identified
municipal outfalls during a storm event (as described under §122.21(c)(7)) for BOD;,
COD, T3S, dissolved solids, total nitrogen, total ammonia plus organic nitrogen, total
Pphosphorus, dissolved phosphorus, cadmium, copper, lead, and zinc. Estimates shall
be accompanied by a description of the procedures for estimating constituent loads
and concentrations, including any modelling, data analysis, and calculation methods;
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40 CFR 122.26 (d) (2) (iii) (B)

ESTIMATION OF ANNUAL POLLUTANT LOADING

Estimates of annual loadings were developed based on land-use specific runoff concentrations
and estimates of the runoff volume. The inputs, sources of data and calculations are extensively
detailed in the ensuing sections. The core model calculations have been previously reviewed by
EPA as the public domain version developed for FDER. The capabilities of that version are
documented in a Compendium of Watershed-Scale Management Models for TMDL Development
(EPA841-R-92-002).

Summary tables begin with Table 10 and a discussion of the resultant estimates begins on page
3B-49 in accordance with the requirements to estimate cumulative annual loads. It should be
noted that the watershed EMCs include storm loadings from both urban and non-urban sources,

some of which are exempt from stormwater NPDES regulations.

INTRODUCTION TO THE WATERSHED MANAGEMENT MODEL

The Nonpoint Source Pollutant loading estimates were produced using the Watershed
Management Model (WMM) developed by CDM. The WMM is a spreadsheet model used to
estimate seasonal and annual nonpoint source loads from direct runoff based upon event mean
concentrations (EMCs) and runoff volumes. Data required to use the nonpoint source model
include EMCs for each pollutant type, land use, average annual precipitation, annual baseflow,
and average baseflow pollutant concentrations. This model was designed to run on Lotus®

software and is based on the WMM developed for the Florida Department of Environmental
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Regulation (FDER) by CDM. The features and limitations of the WMM are summarized below.

Model capabilities include:

° Lotus 1-2-3® as the spreadsheet shell program (Release 2.3).

o Estimates of annual runoff pollution load for nutrients (total phosphorus,
dissolved phosphorus, total nitrogen, ammonia plus organic nitrogen), heavy
metals (lead, copper, zinc, cadmium), and oxygen demand and sediment (BOD;,
COD, total suspended solids, total dissolved solids) based upon EMCs, land use,

percent impervious, and annual rainfall.

° Estimates of runoff pollution load reduction due to partial or full-scale

implementation of onsite or regional Best Management Practices (BMPs).

. Reduction in runoff pollution load due to uptake or removal in stream courses.
o An estimate of annual pollution loads from stream baseflow.
o Estimates of point source loads for comparison with relative magnitude of

nonpoint pollution loads.

o Estimate of pollution loads from septic tanks.

The model is a planning level tool that provides a basis for evaluation of the long-term nonpoint
pollution loading reductions and management strategies. Stormwater pollution control strategies
may be identified and evaluated for nonstructural controls, including land use controls and buffer
zones, and for structural BMPs including onsite and regional detention basins. Combinations
of nonstructural and structural controls can be evaluated to develop a stormwater management

plan. Within a given watershed, multiple subbasins can be evaluated. This provides information

3B-3



[NPDES] d2-3b.doc

regarding the relative contribution of nonpoint pollution loadings from various areas within a
watershed which can be used for targeting control measures to those areas which are responsible

for generating the majority of the pollutant load.

At its simplest form, the WMM calculates loads as the product of runoff and a mean
concentration in that runoff. For a given pollutant, both the mean concentration and the amount
of runoff vary by land use. The Nonpoint Pollution module of WMM uses these land-use
specific runoff rates and runoff concentrations, coupled with annual rainfall amounts to arrive
at "pounds per acre per year" pollutant loadings for each land-use type. These loading rates are
then multiplied by the number of acres of each land-use, and summed by sub-basin or watershed
to arrive at a total annual loading. Pollutant loading analyses include the 12 constituents which

are required under Part 2 of a NPDES municipal stormwater permit application.
Table 1 presents the EMCs and percent imperviousness values used in the WMM for each land

use. The development of the EMC and imperviousness parameters are described in the next

section.

3B-4



LO0°0 010 +0°0 €0°0 AN 90°1 01°'0 S1°0 00¢$ (013 09 0°0¢ %0°0v AAndenNXH
000 70 SO0 vT0 AN 90°1 010 S1°0 001 ol €01 L6 %0°06 Kemy3iy Jofepy
10000 S1°0 +0°0 10°0 8y°0 0S°0 (ANt L1°0 001 16 6l [t %0°ST 11\
000 70 +0°0 +T0 AN\ 90°'1 01°0 S0 001 16 19 L6 %0°0L rernsupuy 1y3ry
w00 7o +0°0 vT'0 AN 90°1 01°0 S1'0 001 16 19 L6 %0°S8 [efoJauruon
w000 900 SO0 80°0 £€°0 AN 91'0 £€°0 001 orl €8 8701 %0°0v JaH
000 S00 SO0 SO0 LEO 0s°1 91°0 6£°0 001 (U4! €8 8701 %0°0¢ [euonimusul/JSAN
w000 SO0 SO0 SO0 LEO 0s°1 91°0 6£°0 001 orl €8 801 %0°0C 451
000°0 000 00°0 000 SL’0 66°C o €11 001 91¢ 1< 0'8 %0°1 puejdol)/eimynoudy
000°0 000 00°0 00°0 07’0 <80 90°0 91°0 001 91¢C 159 0’8 %0°1 pue] aduey/alniseqd
000°0 000 00°0 000 00 <80 90°0 91°0 001 91¢C 1s 0’8 %0°1 uadQ/isaloy
PO uz nop qd £CON N3LL dS dlL sd.lL SS.L aod aod snolatadug as) pueT]
Sje1IdIN %>ﬁom SjualINN wm
/8w
SONH NVHIN
I AT14V.L

¢ LAVd NOILLVII'lIddV LINdAd SHAddN
YSI ALNNOD VLOSVIYVS

91'S30dN

)

/

SIX 1L

3B-5



[NPDES] d2-3b.doc

RAINFALI/RUNOFF RELATIONSHIPS

Nonpoint pollution loading rates (Ibs/acre/year) for different land use categories are based upon
annual runoff volumes and EMCs for different pollutants. An average pollutant concentration
in runoff from a storm event can be calculated as the total pollutant mass divided by the total
volume of runoff. Obviously, the "first-flush" concentrations will be higher, but generally these
correspond to fairly low runoff volumes and then the concentration diminishes as the flow
increases. The "average" concentration therefore represents the entire storm. Averaging the
mean concentration of many storms from the same site, or same type of land use results in an
EMC which is representative of the typical concentration from that land use. One of the keys
to effective transfer of literature values for nonpoint pollution loading factors to a particular
study area is to make adjustments for actual runoff volumes for that watershed. In order to
calculate annual runoff volumes for each subbasin, the pervious and impervious fractions of each

land use category are used as the basis for determining rainfall/runoff relationships.

ANNUAL RUNOFF VOLUME

Annual runoff volumes for the pervious/impervious areas in each land use category are
calculated by multiplying the average annual rainfall volume by a runoff coefficient. A runoff
coefficient of 0.95 is typically used for impervious areas (i.e., 95 percent of the rainfall is
assumed to be converted to runoff from the impervious fraction of each land use). A pervious
area runoff coefficient of 0.15 is typically used. These typical values were used in the Sarasota
WMM. The total average annual surface runoff from land use "L" is calculated by weighting

the impervious and pervious area runoff factors for each land use category as follows:

R,=[ Cpo+(C, -Cp)IMP,J*I
Where: R, = total average annual surface runoff from land use "L" (in/yr)
IMP, = fractional imperviousness of land use "L" from Table 1

I = long-term average annual precipitation (in/yr)
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Cp, = pervious area runoff coefficient = 0.15

C, = impervious area runoff coefficient = 0.95

Total runoff in a watershed is the area-weighted sum of R, for all land uses.

Insofar as possible, impervious area percentages presented in Table 1 are based on several local
studies, including the Sarasota Bay National Estuary Program (SBNEP) Nonpoint Source Study,
the Big Slough Watershed Study and the Sarasota County Stormwater Utility Study.

It should be noted that the impervious area percentages do not necessarily represent directly
connected impervious area (DCIA). Using a single family residence as an example, rain falls
on rooftops, sidewalks, and driveways. The sum of these areas may represent 30 percent of the
total lot. However, much of the rain that falls on the roof drains to the grass and infiltrates to
the ground or runs off the property and thus does not run directly to the street. Thus, not all
of the 30 percent impervious area actually contributes as impervious area and the DCIA
percentage is less than the total impervious area percentage. The DCIA percentage varies as a

function of total imperviousness, as illustrated in Figure 1.

NONPOINT POLLUTION EVENT MEAN CONCENTRATIONS

During the Nationwide Urban Runoff Program (NURP), EMCs were measured for various land
uses and pollutants during 2,000-plus rainstorms across the country. Comparison of these results
indicated that for a given land use, the EMCs for many pollutants did not vary appreciably from
one part of the country to another. Therefore, extrapolation, or even pooling of data can be
performed without introducing significant errors in the estimates, and these nationally derived

values were used for the core of EMC data in Table 1.

Nonpoint pollution monitoring studies throughout the U.S. over the past 10 years have shown

that annual "per acre” discharges of urban stormwater pollution (e.g., nutrients, metals, BOD,
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fecal coliforms) are positively related to the amount of imperviousness in the land use (i.e., the
more imperviousness the greater the nonpoint pollution load), and that the EMC is fairly

consistent for a given land use.

Lead, cadmium, copper and zinc are heavy metals which typically exhibit higher nonpoint
pollutant loadings than other metals found in urban runoff. 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). The lead loading factors in Table 1 reflect
single land use monitoring data collected in the early 1980s during the NURP field studies
(NVPDC, 1983). It is conceivable that lead loading factors will be reduced in future years as

older automobiles which can use leaded gasoline are retired.
EVENT MEAN CONCENTRATIONS

Except as noted below, EMCs for all land uses are based on the pooled USEPA NURP study
national EMC statistics (EPA, 1983). Highway runoff data reported by the Federal Highway
Administration (FHWA, 1990) is applied to major highways. Only four land use groups were
considered in the NURP study final report: residential (RES), commercial (COMM), mixed
commercial/residential (MIXED), and open/nonurban (OPEN). Only four monitoring sites under
NURP were characterized as industrial and these sites did not represent heavy industrial land
uses, but rather light industrial park land use. The industrial sites were combined with the
commercial sites for the evaluation of national statistics. The FHWA highway runoff data are

treated as a separate land use category (Transportation).

Several sites in Tampa, Florida were monitored during the NURP study. Additional urban
runoff quality was collected at Tampa and St. Petersburg by the USGS (1984) and nonurban
values were derived from the open watersheds of Tampa Bay by CDM (1984). These values
were used to revise the national values obtained from the NURP study. The loading factors in

Table 1 represent the best regional estimates presently available and coincide with the values
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used recently in the completion of the Sarasota Bay National Estuary Program loading

assessment.

EMC monitoring data collected by NURP and FHWA were determined to be lognormally
(base ¢) distributed. The lognormal distribution allows the EMC data to be described by two
parameters: the mean or median, which is a measure of central tendency, and the standard
deviation or coefficient of variation (standard deviation divided by the mean), which is a measure
of the dispersion or spread of the data. The median value should be used for comparisons
between EMCs for individual sites or groups of sites because it is less influenced by a small
number of large values which is typical of lognormally distributed data. For computations of
annual mass loads, it is more appropriate to use the mean value since large infrequent events can
comprise a significant portion of the annual pollutant loads. Mean values of EMCs were used

for the present loading estimates.

To estimate pollutant loads discharged to receiving waters from a municipality, median EMCs

are converted to mean values (USEPA, 1983; Novotny, 1992) by the following relationship:

M=Tx(1+Cv?*?"

Where; M = arithmetic mean
T = median
CV = coefficient of variation =

standard deviation/mean

EMC data for TDS and cadmium were not analyzed in the final NURP report (EPA, 1983)
although these constituents were routinely analyzed at several of the NURP sites. Cadmium was
analyzed during part of the priority pollutant scans performed on 121 samples of the more than
2,300 runoff samples analyzed as part of the NURP. The priority pollutant scans were

performed at 61 sites (two storm events per site) at 20 of the NURP project sites. Cadmium was
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detected in 48 percent of the limited number of NURP priority pollutant samples. Cadmium
concentrations detected as part of the priority pollutant scan ranged from 0.1 to 14 pg/L. Under
the Knoxville NURP project (TVA, 1984), cadmium and TDS were routinely analyzed for all

stormwater samples and the following geometric EMCs were reported:

TDS Cadmium
Monitoring (mg/L) (ug/L)
Residential (R1) 103 1.5
Residential (R2) 59 0.6
Central Business District 84 1.0
Strip Commercial 63 0.9

The Tampa NURP study reported mean cadmium concentrations in pooled runoff data of 2.5
pg/L (Metcalf & Eddy, 1983). The Long Island NURP study reported stormwater
concentrations of cadmium ranging from 0.0 to 1.0 ug/L at the NURP monitoring sites (Long
Island Regional Planning Board, 1982). Monitoring data collected during 1976 and 1977 in
Northern Virginia for single land use watersheds reported mean cadmium concentrations of 1.4
pg/L to 5.0 ug/L (NVPDC, 1978). Note that the Northern Virginia cadmium concentrations
were not EMCs, but arithmetic means of samples collected during storm events. Based on this
information, default EMCs for TDS and cadmium were set at 100 mg/L and 2.0 ug/L,
respectively. These EMCs are assumed to apply to all urban land uses. The coefficient of
variation for TDS is assumed equal to that for TSS. The coefficient of variation for cadmium

was assumed equal to lead.

NONPOINT POLLUTION LOADING FACTORS

The model is based upon nonpoint pollution loading (expressed as 1bs/yr) that vary by land use.

The loading is a function of runoff (and thus rainfall and degree of imperviousness) and a
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characteristic concentration of pollutant in the runoff. The pollution loading M, is computed for

land use "L" by the following equation:

M, = EMC, *R, * K * A,

Where:
M, = annual loading for land use "L" (1b/yr)
EMC, = event mean concentration of runoff from land use "L" (mg/l);
EMC, varies by land use and by pollutant
R, = total average annual surface runoff from land use "L"
K = 0.2266, a unit conversion constant
A = area of land use "L" (acres).

By multiplying the pollutant characteristic loading by the acreage in each land use and summing
for all land uses, the total annual pollution load from a subbasin can be computed. The EMC
file is not changed for various land use scenarios within a given study watershed, but any
number of land use files can be created (dependent only upon storage available in the host
computer) to examine and compare different land use scenarios (e.g. existing versus future) or
land use management scenarios. Table 2 presents the existing land use distribution for Sarasota

County by basin. Figure 2 illustrates the location of those basins.

3B-11



£ET'Y ¥00°'1 TEL'T 756'9¢ 8€0°'1 6LT'S PIE'L [el0},
0 0 0 0 0 0 SATRRIXH
T (] 0 0 LET 0 Aemydiy tofepy
18 Lz 1€ 965°C I 91 LT 1018M
86T o1 $6 6 £€9 (] TeLsnpu] Y31y
LE sl 002 L6 09t 0 agoy/ieoswwe)
9 002 91 16¥°1 €S 629 0 Tenuapsay JW/JASAH
8SS 9§T £16 969°C1 IvL £90°C 0 “Msup/Tenuspisay ASANW
€51 £€ v8 960°S 0 LET 6 [enuspisay 4SA’1
0 0 0 0 0 0 puejdoip/aimnoudy
0SL 0 0 019°L 0 6 0 pue] a3ury/a1niseg
768°1 9z¢ ST SST's LE LY6 €€ uadQ/1sa104
mo.—o< wo.—o< mo.—o< mu.—o< mo.—o< mo.—o< mo.—o< OwD _u_.;‘.—

4O HSILVD O SYAMOTO  "¥O AINHHLVIW  "¥D IddITTIHd "AVE NOSANH  "AVE dDIVLIHM  Avd OL LOHdId :HWVN NISVEdNnsS

ASN ANV1
CHA' VL

T LAVd NOILVDI'lddV LINYHd SHAIN
YSIW ALNNOD V.LOSVAVS

szl

3B-12



SLE'T £90‘9 sov's S99t 9T0°L 06L'T1 85€°T 1el0],
0 0 6L 81 0 0 aAnoRIXY
0 1 £8 79 81 0 Kemy3ry Jofepy
992 60S 6€S L9S £86 92T 002 Iolem
ra! IL S8 2% 0 1€ LT rewnsnpuy W31
€1 591 61 L 43 og 0 ago/Ieomswmo)
vLI €€ L8E 19¢ S w 67 [enuapisay AN/ASAH
619 2483 80¥ 019 67¢ 506 6L1 “msul/jenuapissy ASAN
611 |74 vss 6251 €22 vLI Jenuspisay 4Sq°1
0 0 0 0 0 0 puerdoa)pnynoudy
101 161 St1 ov1‘l 0zg povs 001 pue-] a3ury/aimised
1L0'1 6v6°1 A 1221 L6L'E SI8‘s 6¥9°1 uadQ/isa104
wu._o< wu._o< mu._o< wu._0< wu._o< wu._o< SAY DwD _ucn\—

FAINAOOM 4O YOLVOITIV 4D LLAHOLVH o AMAND 4O LLANVHS 40 HLNOS 40 HLYON ‘HWVN NISvEdNs

(‘u0)) ASN ANV'I
Td1dVL

¢ L4Vd NOLLVDI'lddV LINYd3d SHAdN
PSI ALNNOD V.LOSVAVS

sS™ezL

3B-13



02618 L ZAN T4 $S6°L6 0z8‘1€ 6SL'6 woL's b06'S w0l
|4 (] ¥62 L6l 0 0 L1 aalpENXT
8ZL (] 621 ¥S 0 0 €8 Kemy3ry Jofep
1ot'st T1L'L 16L'6T v16'9 $59°1 €8 €L8 Il
612 0 181 ¥S1 Lz 0z (] rewsnpu] 3
001 0 L 0 (] 1€l w dgo/enRWWo)
9€s (] 981 wl L of Lyl Tenuapisay AW/ISAH
¥L0‘T 0 8SL 34! 59 926 95¢ “Wsul/enuspisay JSAN
€1 0 769°9 6£T°C 09 8€€ €18 [enuaptsay 4SA1
(] 0 (] 0 0 (] (] puerdory/eininousy
181°81 000‘1 ov6°‘61 667°C1 LY1‘l 091 168 pue aduey/oimsed
99 v¥ At 1v0‘0¥ L69°6 $5T°9 99Z'¢ £8V°C uadQ/1sa104
SI0VY mo.—o< Sy SAIDY SAIDY SV SAIDY IS D U:ﬂ‘.—
HONOTS D19 ~d4d ¥93d VIIVAN 1S N3d MOD 4O YIONIV 40 AFI4d0D 4o aadyod VN NISVEdns

(*u0)) ASN ANV'I
CHIdVL

¢ L4Vd NOLLVII'lddV LINddd SHAdN
PSI ALNNOD VLOSVAVS

STl

3B-14



9€1°C o9Er‘E 00S°‘€c 160‘y 88y €8¢y L99'E [®0L,
0 0 0 0 0 ILS 0 aAnRNXY
£ 1 LIS €€ r48! vL o1 Aemydiy Jofepy
LLY 796 11€ 18C°1 829°1 €9L 8SP BEYLIYY
£ 0 8L 0 o€ 0 0 [ewsnpuy 143y
9t 61 L1 LET 06S 0 w ago/1eIswwo)
82¢ 1€ $9€ 68¢ | €4 0 6EY [enuapisay JN/dSAH
8t LLO'T LTIl oLY‘1 $88°1 £9 699 “msuj/enuapisay JSAW
€LT z19 0 S6€ 0z $91 S1 JenuapIsay 4SA'T
0 0 0 o 0 0 0 pueidor) ermnoudy
0 0 0 0 0 $O1°‘1 61 pue] sduwyomised
08L veL $89 It ore £49'1 S10°C uadQ/isas0g
wv.mo< w0h0< w0h0< wv.mo< wv.mo< wv.mo< w0u0< 28 D ﬁcal—
LVOaONO1 'S ALNNOD "NHA 40 ALID ‘N ALNNOD 'VIVS 40 ALID  JHAN NIavid LTVS F1LLIT 'HIVN NISva4ns

(‘3u0)) ASN ANV'T
(ACgt:AA)

T LdVd NOILVDI'lddV LINdHd SAAdIN
YSIN ALNNOD VLOSVHVS

LSIAZTL

3B-15



L60'LLE €56 S00°‘1 SOL‘T SL6‘1 el
L9S‘1 0 0 0 0 aAnoenxyg
Iv€C 0 0 0 4! Kemy3ry Jofepy
PE9‘18 68C LSY €49 T60°1 Iotem
€TL'T 0 0 9 0 Jetnisnpu] W3]
$T0'y 0 T 6 06 agO/IeIsWwWo)
8€0°L 0 € (499 €L [enuspisay JN/ASAH
9v8'GE 0 80¢ 012‘1 LvT "msu/Tenuspisay JSANW
80€'1¢ 8pe 801 6 60T [enuapisay 4SA’]
9t 0 0 0 0 pueldosyainynoudy
LYS‘89 0 0 0 0 puer] aduey simised
£20°CS1 91¢ 8T¢ SET £5¢ uadQisarog
mu._o< mo._o< mu._o< m@ho< m@ho< OmD v:aJ
STVLOL AT VLOSVNVIA AT AASVD AF VLsdIS 18I ALID 'HVN NISvddns

(u0)) ASN ANVT
cHTdVvL

¢ LUVd NOILVOI'lTddV LINd3Ad SHAIN
¥SHN ALNNOD VLOSVIVS

3B-16



v ,

N u

| o

. O ‘
Lgnai o " . s - o




[NPDES] d2-3b.doc

LAND USE

The land use mapping is based on a 1992 update to the aerial survey and land use maps
completed by the County in 1986. This survey was the basis of the current land use map used
in the County’s Comprehensive Plan, APOXSEE. Using the ARC-INFO Geographic
Information System (GIS) software and the County’s GIS database, the land use information
developed from this survey was assigned to appropriate categories for modeling shown on Table

2. A description of each general land use category follows.

Residential IL.and Uses

Residential land use has been analyzed and compiled into three separate categories because of
the large percentage of residential land use within the Sarasota County area (approximately
17 percent). Since this is the largest urban land use type within the County, it was considered

important to differentiate between the various types of residential development.

Residential Low Density land use are areas with less than 2 dwelling units per acre (du/a).
These areas are generally in the form of ranch style developments and located along the edge
of the urban development. Residential Low Density covers approximately 5.7 percent of the
County. The Residential Medium Density consists of 2 du/a through 5 du/a. This represents
the typical urban neighborhood and covers approximately 9.5 percent of the County. Finally,
the Residential High Density areas consist of more than 6 du/a. These areas are typically zero
lot line houses, townhouses, apartments, condominiums, and manufactured housing. Residential

High Density covers approximately 1.9 percent of the County.
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Commercial/CBD

The Commercial and Central Business District (CBD) land use category covers land uses such
as retail and wholesale sales and services, professional office complexes, cultural and
entertainment centers, health care facilities, tourist facilities, and automotive repair and gas
stations.  This land use does not include any manufacturing, however, some small light
manufacturing businesses may be located within areas designated as Commercial and Services.

This land use makes up approximately 1.1 percent of the County.

Light Industrial

The Industrial land use includes all manufacturing and industrial processes. This includes the
processing activities, such as food and minerals present within the County. The industrial land
use category also includes water and wastewater treatment facilities and solid waste management
facilities. There is no Heavy Industrial land use in Sarasota County. The Industrial category

makes up only 0.7 percent of the County.

Extractive

The Extractive land use consists of all mining or resource-based activity within the County. The
extractive activities currently occurring within the county are generating borrow material for use
as fill in urban developments or for solid waste management. The Extractive land use category

makes up 0.4 percent of the County.

Major Highway

The highway land use category covers all major roadways, airports, and rail facilities. The
minor transportation network was not delineated and has been included within other land use

categories. The highway land use category makes up 0.6 percent of the County.
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MDSF/Institutional

The Institutional land use includes all publicly owned lands with the exception of parks and
churches. These include schools, military bases, hospitals, correctional institutions, and other
government-owned property. This land use category makes up 0.5 percent of the County. For

purposes of loading assessment this land use was combined with medium density residential.

Agricultural

The Agricultural land use category includes all agricultural areas. Agriculture within Sarasota

County typically includes citrus, tomatoes, celery, and peppers.

Forest/Open

The Open Lands category is the largest land use category within the County and covers
approximately 40.3 percent of the County. These areas are concentrated in the eastern portion

of the County, and include forested land.

For purposes of loading assessment, recreational land use was combined with Forest/Open. The
Recreational land use category includes public swimming pools, golf courses, racetracks,
marinas, parks, stadiums (not associated with educational facilities), historical sites, and other

recreational lands. The Recreational land use category makes up 0.8 percent of the County.

The land use codes used in APOXSEE do not distinguish between agricultural and pastoral
lands. True agricultural land use (row crops, citrus, etc.) is a relatively small acreage. By
contrast, some very large rangeland/improved pastureland areas in the eastern portion of the
County are classified as "agriculture." For this reason, the APOXSEE land use codes for
agriculture were generally modeled as pasture/rangeland, which accounts for 18.2 percent of the

County.
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Water

The Water land use category includes all rivers, lakes, wetlands, bays and the intracoastal
waterway. The majority of the features identified would be considered waters of the United

States. This category comprises approximately 23.6 percent of the County.

Comparison of Land Use Assignments

Land use definitions and coverage for the MS4 application were taken from the County’s
ArcInfo GIS database. Recently, a similar loading analysis based on land-use was developed
for the Sarasota Bay National Estuary Program (SBNEP). There are several differences between
these definitions and the land use coverage used in the SBNEP loading assessment, which result

in some basin differences.

The SBNEP study area extended into Manatee County, and did not include all of Sarasota
County covered by the current permitting process. At the time the SBNEP land use coverage
was established, Manatee County’s GIS system was unavailable to CDM. CDM contacted the
SWFWMD for assistance in obtaining land use coverage for both Sarasota and Manatee
Counties. SWFWMD agreed to assist, but only on a deferred schedule (e.g. 1 year) which

would not meet the needs of the Sarasota Bay program.

Despite the availability of Sarasota County’s GIS database, for consistency CDM chose to
manually assign land use coverage to both counties from recent aerial photography. Basin
boundaries were established on USGS quadrangles from previous studies (CDM, 1987; Briley
Wild, 1984). Sarasota County’s GIS database was derived from photo interpretation of aerials

by another consultant. As expected, there are differences in the definitions and interpretations.

For example, there is only one County land use category for agriculture (Intensive Agriculture),

but none for pastoral practices. From a pollution perspective, the difference in loading potential
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between row crops, citrus and open grazing rangeland is quite different, but remains only
marginally different from a land use planning perspective. Within the County’s GIS, these
land uses are treated the same. Field inspection of the areas defined as "Agricultural” in the
County’s database indicates that the majority of the land is rangeland and/or improved pasture,

which is similar to open lands in terms of pollution generation.

While this could have become a potential problem for the present use of the database, the
SBNEP results indicate that under the existing land uses, the pollutant contribution from
agricultural practices are not a significant loading to the overall system. Intensive agriculture
accounted for only 9 percent of the land use in the National Estuary study area. Despite the
relative insignificance of agriculture to a holistic system approach, within specific watersheds

the contribution from agriculture may be significant to local water quality problems.

Table 3 presents a comparison of the land use codes used in the County’s APOXSEE, in the
SBNEP and the land uses modeled for the present permitting process. The land-use
sub-divisions in the County’s GIS were retained and assigned to the WMM land-use categories.
Percent DCIA for each land-use was taken from the nearest equivalent land-use defined in the
SBNEP program. For example, in the County’s GIS database, mobile home parks are a
sub-category of the County’s High Density Residential (> 6 du/acre) land-use. Therefore this
land-use was included with other high density land uses in the present evaluation. For both the
SBNEP project and the present evaluation, high density residential was modelled as a 40%
DCIA, but mobile home parks were modelled as a 60% DCIA in the SBNEP evaluation. While
such differences in loading with the SBNEP evaluation exist, the net result is generally not
significant. Table 4 provides a comparison of acreage, runoff and annual loads predicted for
Phillippi Creek, Whitaker Bayou and South Creek.
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Phillippi Creek | Whitaker Bayou

Total Acreage

NPDES 36,952 5,279 12,790
SBNEP 36,396 5,015 12,995
Percent Difference 1.5% 5.1% 1.6%

Percent Impervious

NPDES 21.2% 36.5% 8.2%

SBNEP 21.0% 40.5% 9.1%
Percent Difference 0.9% 10.5% 10.5%

Streamflow (inches)

NPDES 23.08 29.29 17.83

SBNEP 23.50 31.34 18.99
Percent Difference 1.8% 6.8% 6.3%

Total Phosphorus (Ibs/year)

NPDES 57,479 9,415 11,848

SBNEP 61,460 9,400 11,740
Percent Difference 6.7% 0.2% 0.9%

Total Nitrogen (Ibs/yr)

NPDES 289,488 51,185 61,643
SBNEP 290,350 50,830 60,630
Percent Difference 03% 0.7% 1.7%

Lead (lbs/year)

NPDES 9,760 3,821 633
SBNEP 9,520 3,760 600
Percent Difference 2.5% 1.6% 5.4%

Zinc (Ibs/year)

NPDES 11,106 2,643 2,762
SBNEP 10,150 2,760 1,520
Percent Difference 9.0% 4.3% 58.0%

Note:  Loadings are combined stormwater runoff and baseflow and do not include BMPs.
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BEST MANAGEMENT PRACTICES

A Best Management Practice (BMP) is defined as any program, technology, process, siting
criteria, operating method, measure or device which controls, prevents, removes or reduces
pollution. Insofar as Florida Department of Environmental Regulation requires stormwater
BMPs, the effect of structural stormwater BMPs was included in the estimate of annual loads.
The present use of the term shall be restricted to those elements that can serve to eliminate, or

minimize the pollutants carried by stormwater in an MS4 and include:

. Nonstructural Controls: Practices that are intended to improve runoff quality by

reducing the generation and accumulation of potential stormwater runoff
contaminants at or near their sources. Nonstructural controls that can be analyzed
by the model include: development density restrictions, restrictions on
industrial/commercial land uses (or other highly impervious uses), land
acquisition, and buffer zones. Other source controls, such as public education are
more difficult to quantify, and there is very little available in the literature to

assist the user in assigning load reductions.

o Structural Stormwater Controls: Practices that are aimed at controlling the
volume and discharge rate of runoff from urban areas as well as reducing the
magnitude of pollutants in the discharge water through physical containment or
flow restrictions designed to allow settling, physical removal through filtration,
percolation, chemical precipitation or flocculation, and/or biological uptake.
(FDER, 1988)

The use of a specific BMP depends on the site conditions and the needs, such as: water quality
protection, flood control, aquifer recharge, or volume control. Nonstructural controls are
analyzed with WMM by modifying land use types and DCIAs. Structural BMPs are represented

by direct application of removal efficiencies in the WMM.
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In Sarasota County, structural BMPs are permitted by the SWFWMD. A database of permitted
activities was obtained and was used as the basis for estimating BMP coverage. In some cases,
the type of land use served by each BMP could not be determined from the SWFWMD database.
Of the 13,000 acres served by BMPs, 8,548 acres could be reasonably identified as to the type
of urban or developed land use served. This value was applied to 73,500 acres of existing

developed land for an estimated 12 percent BMP coverage of the urbanized land uses.

Due to the high groundwater table in Sarasota County, the great majority (81 percent) of all
areas served by BMPs are served by wet detention. A review of the SWFWMD database
revealed 720 BMPs serving 13,000 acres. Table 5 presents the distribution by basin for all the
BMPs in the County. Based on the high percentage of local use, all BMPs were assumed to be

wet detention facilities.

BMP POLLUTANT REMOVAL EFFICIENCIES -

The WMM applies a constant removal efficiency for each pollutant to all land use types to
simulate structural BMPs. Pollutant removal efficiencies were derived from USEPA NURP

study and other literature sources.

Wet Detention Ponds

The USEPA NURP study monitored several wet detention ponds serving small urban watersheds
in different locations throughout the U.S. (USEPA, 1983). For wet detention ponds with
average hydraulic residence times of 2 weeks or greater, average pollutant removal rates were
on the order of 40 to 50 percent for total-P and 20 to 40 percent for total-N. For other
pollutants which are removed primarily by sedimentation processes, the average removal rates

were as follows: 80 to 90 percent for TSS; 70 to 80 percent for lead; 40 to 50 percent for zinc;
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and 20 to 40 percent for BOD and chemical oxygen demand (COD). The average pollutant
removal rates shown in Table 6 were used for wet detention ponds in Sarasota County, based

upon efficiencies reported for Florida studies, by the USEPA NURP, and other studies.

The effectiveness of BMPs in reducing nonpoint source loads is computed for each land use in
each subbasin. Up to two BMPs per land use can be specified. The percent reduction in
nonpoint pollutant load in each subbasin of the watershed is calculated as:

Py = (AC; 53 * REM; ) + (AC,53 * REM, )

Where:

o
3
I

percent of annual nonpoint pollution load captured in subbasin SB by

application of the two BMP types on land use "L",

AC,gp; AC,sp=  fractional area coverage of BMP type 1 and BMP type 2,
respectively, on subbasin SB

REM,; REM,= removal efficiency of BMP type 1 and BMP type 2 (if used),
respectively; REM varies by pollutant type

BASEFL.OW LOADING FACTORS

Some watersheds exhibit dry weather flow due to baseflow or interflow. To determine whether
baseflow discharges are a significant component of the average annual flow volume discharged
from a watershed, an estimate of baseflow rate and quality should be included in the nonpoint
pollution loading modeling analyses. The baseflow loading analysis also provides a reasonable
basis for comparison of the relative magnitude of pollutant loadings during dry weather periods

versus storm events. Typically, baseflow discharges are fairly constant and do not exhibit wide
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TABLE 6
' BMP EFFICIENCIES
SARASOTA COUNTY MS4

NPDES PERMIT APPLICATION PART 2

’éONSTITUENT | WET DETENTION
BOD 30%
COD 50%
TSS 70%
TDS 0%

Total-P 50%
Dissolved-P 80%
TKN 30%
NO2 + NO3 80%
Lead 80%
Copper 75%
Zinc 50%
Cadmium 50%
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ranges of pollutant concentrations. Baseflow pollutant loading factors must be specified for the
watershed. Baseflow pollutant loading factors are developed based upon available ambient water
quality monitoring data. Annual or monthly baseflow discharge rates (cfs/sq-mi) are normally

estimated from daily flow records at local USGS gages.
ANNUAL BASEFLOW VOLUME ESTIMATES
Sarasota County baseflow quantities were derived from measured stream flow records at the

Myakka River State Park USGS gaging station and the estimated runoff volume from annual

rainfall records.

Annual average rainfall (Myakka NWS): 57.95 in
Pervious C: . 0.15
Streamflow, Annual: 14.5 in
Runoff: 0.15 * 57.95" = 8.7 in
Baseflow: (14.5" - 8.7") = 5.8in

BASEFLOW CONCENTRATIONS

Insofar as possible, ambient water quality monitoring data collected from the Myakka River were
used to represent baseflow (dry weather) concentrations of nutrients and heavy metals. These
baseflow concentrations are assumed to be representative of baseflow water quality which is not
impacted by point source discharges. Baseflow is adjusted within the model for increases in
impervious area. If impervious area increases to SO percent, then the baseflow is reduced

accordingly.

For each subbasin and land use scenario, baseflow volumes are multiplied by the appropriate
concentrations shown below to derive baseflow pollutant loadings discharged from the study

watershed.
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. Total P: 0.30 mg/L

° Total N: 1.00 mg/L
. Lead: 0.003 mg/L
. Zinc: 0.05 mg/L

All other parameters were set to default values as developed for the WMM software as follows:

. BOD 2 mg/L

. COD 4 mg/L

. TSS 5 mg/L

. TDS 370 mg/L

. Dissolved P 0.2 mg/L

. NO, + NO, - N 0.3 mg/L

. Copper 0.001 mg/L
. Cadmium 0.001 mg/L

POINT SOURCE DISCHARGES

The Co-applicants clearly understand that the present regulations are directed at stormwater
impacts. However, the watershedwide approach to impact evaluation, and even the concept of
setting total daily maximum loading (TDML) goals cannot be performed without putting the
current set of regulations into perspective. Within that framework, a separate evaluation was
conducted to determine the contribution from wastewater sources (WWTPs and septic tanks).
These evaluations and probable control measures were not carried forward into the management
plan assessment [40 CFR 122.26 (d)(2)(v)]. However, existing sources and impacts have been

identified and are discussed in the following sections.
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Pollutant loadings from point source discharges such as package wastewater treatment plants
(WWTP), regional WWTPs, and industrial sources were estimated to determine the relative
contributions of point versus nonpoint pollution loadings. An inventory of package plants and
industrial discharges within each subbasin was developed from utility location maps and
discharge permit data. Package plants and industrial dischargers were assumed to be discharging
effluent at their permit limits where compliance monitoring data are not available. In many
cases the permits do not include all constituents which are required under the NPDES regulation.
In these cases, the package plant discharges were represented by the following effluent
concentrations which are based on typical effluent limits for secondary WWTPs (EPA, 1986;
UCD, 1984):

. BOD 30 mg/L

o COD 60 mg/L

o TSS 30 mg/L

o TDS 500 mg/L

. Total Phosphorus 12 mg/L

o Dissolved Phosphorus 3 mg/L

o NO, + NO; - N 1 mg/L

o Pb 0.03 mg/L
° Cu 0.035 mg/L
o Zn 0.1 mg/L

o Cd 0.007 mg/L
. Total Nitrogen 16 mg/L

. TKN 15 mg/L

A point source loading was developed for each plant discharge which accounted for the change
in load delivered to the receiving surface water on the type of discharge. Discharge types vary
throughout the County, but are predominantly either percolation ponds or spray irrigation. The

majority of the treatment plants in the County are secondary treatment plants, none of which
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have a discharge direct to a surface water. Five advanced wastewater treatment (AWT) plants
exist in the County with limited direct discharges. Table 7 presents a listing of the treatment
plants by basin, with average annual flows, discharge method, and level of treatment. Only the
plants with a flow of 0.1 mgd or greater were used in the loading assessment. Table 8 contains

the point source loadings used in the present evaluation.

Disposal by irrigation was assumed to result in a 75 percent loss of effluent, based on the
measured fraction of rainfall recovered in streamflow. Nutrient reductions were set at 95
percent for irrigation, based on a golf course nutrient budget developed for SBNEP. No
reductions in TDS or nitrate +nitrite were assumed. Removal of nutrients by percolation ponds
was set at 90 percent. Nitrogen loadings were reduced based on soil transport and actual

distance to surface water.

FAILING SEPTIC TANK IMPACTS

Many of the residential developments, as well as commercial and industrial establishments within
the County, use septic tanks and soil absorption fields for wastewater treatment and disposal.
Septic tank systems typically have a limited useful life expectancy and failures are known to

occur, causing localized water quality impacts.

Annual septic tank failure rates reported for areas across the U.S. range from about 1 to 3
percent. For average annual conditions, it is conservative to assume that septic tank systems
failures would be unnoticed or ignored for five years before repair or replacement occurred.
Therefore, during an average year, 5 to 15 percent of the septic tanks systems in the watershed
are assumed to be failing. Based on the number of repair/replacement permits granted by

Sarasota County, a value of 8 percent was used for all basins.
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TABLE 7

WASTEWATER TREATMENT PLANTS

PLANTS >0.1 MGD

AVERAGE DISCHARGE LEVEL OF
PLANT NAME FLOW (MGD) METHOD TREATMENT
B - Whitaker Bayou
Dolomite Util. Tri-Par 0.231 Perc. Ponds/Irr. Secondary
Kensington Park Util.-1 (Monica) 0.095 Perc. Ponds/Irr. Secondary
City of Sarasota 6.535 Irr./Surface Wa. AWT
Kensington Park Util.-2 (27th) 0.265 Perc. Ponds/Irr. Secondary
D - Phillipi Creek

Meadowood Uitl. 0.530 Perc. Ponds/Irr. Secondary
Dolomite Util. Fruitville 0.146 Perc. Ponds Secondary
Atlantic Util. 0.852 Irrigation Secondary
Tamaron Utilities 0.117 Perc./Evap Ponds Secondary
Florida Cities (South Gate) 1.094 Prec. Ponds/S. Wa. AWT
Sarasota County/Bent Tree 0.428 Perc. Ponds/Irr. Secondary
Camelot Lakes MHP 0.122 Prec. Ponds Secondary
Burzenski Nursing Home 0.004 Perc. Ponds Secondary
Village Oaks Util.\Condo 0.017 Drainfield

Woodland Park Util. 0.018 Perc./Evap Ponds Secondary
Sun-N-Fun Resort 0.058 Perc./Evap Ponds Secondary
Skyline Corporation 0.001 Perc./Evap Ponds Secondary
Peterson Manufacturing Co. 0.001 Perc. Ponds Secondary
Beekman Place Util. 0.008 Perc. Ponds Secondary
Hilton Industries 0.004 Drainfield Secondary
Sylvan Lea 0.000 Perc./Evap Ponds Secondary
Beneva Nursing Pavilion 0.025 Drainfield Secondary
Beneva Creek Util. 0.004 Drainfield Secondary
Bahia Vista Estates 0.019 Perc. Ponds Secondary
Yoders Too Restaurant 0.003 Drainfield Secondary
Sarasota Septage Treatment 0.035 Perc. Ponds Secondary
Bath & Racquet Club 0.004 Drainfield Secondary
Oakwood Gardens Apts. 0.003 Drainfield Secondary
Woodbridge Estates 0.003 Drainfield Secondary
Barclay House Apts. 0.005 Perc, Ponds Secondary
Lake Forest Util./Condo 0.002 Drainfield Secondary
Proctor Road 0.011 Drainfield Secondary
Rehab. Institute of Sarasota 0.011 Drainfield Secondary
Bee Ridge Util. 0.010 Drainfield Secondary
Lake Tippecanoe 0.034 Perc./Evap Pond Secondary
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SARASOTA COUNTY MS4

NPDES STORMWATER PERMIT APPLICATION PART 2

TABLE 7

WASTEWATER TREATMENT PLANTS (Cont.)

PLANTS >0.1 MGD

AVERAGE DISCHARGE LEVEL OF
PLANT NAME FLOW (MGD) METHOD TREATMENT
Southfield Util. 0.030 Perc./Evap Pond Secondary
Country Manor 0.010 Drainfield Secondary
Longwood Run 0.084 Perc./Evap Ponds Secondary
Fruitville School (Gulf Gate) 0.003 Drainfield Secondary
E - Matheney Creek
Florida Cities (Gulf Gate) 1.402 Surface Water AWT
F - Clowers Creek
Central County Util. 0.744 Perc. Ponds Secondary
G - Catfish Creek
Ashton Elementary School Drainfield Secondary
Racine Hydraulics (Dana Corp.) 0.005 Perc./Evap ponds Secondary
Sunrise Util. 0.062 Spray Irr. Secondary
Royal Palms MHP 0.011 Perc/Evap Ponds Secondary
Flight Deck Restaurant 0.004 Drainfield Secondary
Venetian MHP 0.017 Perc/Evap Ponds Secondary
H - North Creek
Tri-State MHP 0.004 Perc. Ponds Secondary
I - South Creek
Twin Lakes Park 0.004 Perc./Evap Ponds Secondary
Oscar Scherer State Park 0.005 Drainfield Secondary
J - Shakett Creek
Spanish Lakes MHP 0.055 Perc. Ponds Secondary
Mission Valley Country Club 0.004 Spray Irr. Secondary
Kings Gate Club 0.047 Perc. Ponds Secondary
Kings Gate Association 0.010 Perc. Ponds Secondary
Royal Coachman Resort 0.021 Perc. Ponds Secondary
City of Venice (East Side) 0.340 Spray AWT
(@ Knights Trail 15% Total flow)
K - Curry Creek
City of Venice (East Side) 1.929 Spray/Reuse AWT
3B-43
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SARASOTA COUNTY MS4
NPDES STORMWATER PERMIT APPLICATION PART 2

TABLE 7
WASTEWATER TREATMENT PLANTS (Cont.)

*  PLANTS >0.1 MGD
AVERAGE DISCHARGE LEVEL OF

PLANT NAME FLOW (MGD) METHOD TREATMENT
L - Hatchett Creek
Nokomis Elementary School 0.004 Drainfield Secondary
City of Venice Eastside Plant (15 %) 0.340 Spray/Reuse AWT
M - Alligator Creek
*  Venice Gardens/Plant 1 0.721 Perc./Spray Secondary
Venice Gardens/Plant 2 0.363 Perc. Ponds Secondary
Plantation Util. 0.157 Perc. Ponds Secondary
South County Courthouse 0.003 Drainfield Secondary
Florida Pines MHP 0.005 Perc. Ponds Secondary
N - Woodmere
Mike Clarke Dev. Inc. 0.011 Secondary
Circlewoods of Venice 0.046 Perc. Ponds Secondary
Gulfview Util. 0.006 Perc. Ponds Secondary
O - Forked Creek
Englewood Colf & Country Club 0.021 Perc. Ponds Secondary
Oak Grove MHP 0.007 Drainfield Secondary
Morstar/Lemon Bay Shopping Ctr. 0.010 Drainfield Secondary
Brook to Bay (MHP) Secondary
Englewood Isles Util. Co. 0.085 Perc. Ponds Secondary
P - Godfrey Creek
Englewood Elk's Lodge 0.004 Drainfield Secondary
Giorgios Inc. 0.002 Drainfield Secondary
Englewood Util. Corp. 0.053 Perc. Ponds Secondary
El Jobean Philharmonic 0.007 Secondary
Deer Creek MHP 0.005 Drainfield Secondary
Q - Ainger
FMF Util. Inc. Secondary
S - Myakka River
Oak Ford 0.000 Drainfield Secondary
Myakka River State Park #1 0.003 Perc. Ponds Secondary
Myakka River State Park #2 0.004 Perc. Ponds Secondary
Venice Ranch MHP 0.015 Perc. Ponds Secondary
Venice Campgrounds 0.006 Perc. Ponds Secondary
Ramblers Rest Resort 0.022 Perc. Ponds Secondary
Irr - Irrigation
Perc - Percolation Pond 3B-44
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SARASOTA COUNTY MS4
NPDES STORMWATER PERMIT APPLICATION PART 2

TABLE 7
WASTEWATER TREATMENT PLANTS (Cont.)

*  PLANTS >0.1 MGD

AVERAGE DISCHARGE LEVEL OF
PLANT NAME FLOW (MGD) METHOD TREATMENT
Manatee Community College 0.009 Drainfield Secondary
Myakka Mobile Home Court MHP 0.003 Perc./Spray Secondary
* City of Sarasota 5.479 Irr./Surface Wa. AWT
(HiHat Ranch Reuse to Howard Creek)
(306 days annualized)
U - Big Slough
* General Development Util. 0.783 Inject/Spray Secondary
V - Little Salt Creek
* Myakka Util. 0.110 Perc./Spray Secondary
X - Coastal City of Sarasota
Robinhood Util. 0.009 Drainfield Secondary
Field Club 0.003 Drainfield Secondary
Y - Coastal Sarasota County North
Sarasota Fish Co. Restaurant 0.002 Drainfield Secondary
Skandia/Heron Bay Club 0.002 Perc./Evap Ponds  Secondary
Arbors MHP 0.018 Perc. Ponds Secondary
Leopard Boutique 0.001 Drainfield Secondary
Hynautics Inc. 0.001 Perc. Ponds Secondary
Life Care Inc. 0.003 Drainfield Secondary
*  South Bay Util. 0.121 Drainfields Secondary
Happy Haven MHP 0.003 Perc. Ponds Secondary
Lake Village MHP 0.027 Perc. Ponds Secondary
The Trails Unlimited 0.032 Secondary
Fairwinds Condo 0.004 Drainfield Secondary
Lyons Cove Inc. 0.001 Drainfield Secondary
Z - Coastal City of Venice
Palm & Pines MHP 0.004 Perc. Ponds Secondary
AA - Coastal Sarasota County South
Super Bowl 0.001 Drainfield Secondary
*  City of Venice (Island Beach) 0.500 Spray Secondary
Japanese Gardens MHP 0.024 Prec./Drainfields Secondary
Polynesian Village MHP 0.024 Drainfield Secondary
Irr - Irrigation 3B-45
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SARASOTA COUNTY MS4
NPDES STORMWATER PERMIT APPLICATION PART 2

TABLE 7
WASTEWATER TREATMENT PLANTS (Cont.)

*  PLANTS >0.1 MGD
AVERAGE DISCHARGE LEVEL OF

PLANT NAME FLOW (MGD) METHOD TREATMENT
Shady Haven MHP 0.002 Drainfield Secondary
Englewood Elementary School 0.002 Drainfield Secondary
Holiday Ventures 0.041 Perc. Ponds Secondary
Tangerine Woods Util. 0.029 Perc. Ponds Secondary
AD - Siesta Key
* Siesta Key Utilities Authority 1.857 Surface Water AWT
Irr - Irrigation
Perc - Percolation Pond 1B-46
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multiplier. Because of the uncertainties, a range of multipliers provided within the modeling
framework and are tabulated. The range of increases in annual per acre loadings attributed to

septic tanks is:

Septic Tank Loading Rate Multipliers
NUTRIENTS TP DP TKN Nitrate
LDSF & MDSF: Low 7.3 7.3 13.6 13.6
LDSF & MDSF: Medium 9.5 9.5 18.0 18.0
LDSF & MDSF: High 15.0 15.0 27.3 27.3
ODS BOD COD TSS TDS
LDSF & MDSF: Low 4.5 4.5 9.1 9.1
LDSF & MDSF: Medium 4.5 4.5 9.1 9.1
LDSF & MDSF: High 4.5 4.5 9.1 9.1
METALS LEAD CU ZINC CD
LDSF & MDSF: Low 4.5 4.5 9.1 9.1
LDSF & MDSF: Medium 4.5 4.5 9.1 9.1
LDSF & MDSF: High 4.5 4.5 9.1 9.1

Septic tank failures typically have only a limited impact on overall nonpoint pollution discharges
because the increased annual loading rates are applied only to the fraction of nonsewered
residential development that are predicted to have a failing septic tank system during an average
year. Based upon this methodology, failing septic tank systems typically would contribute less
than 10 percent of total nonpoint loadings. Table 9 presents the area coverage and failure rate

for each basin in Sarasota County. Figure 3 shows the areas of coverage throughout the County.
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RESULTS

The existing annual loading (pound/year) for average meteorological conditions is given in
Table 10 as the sum of stormwater is baseflows. As expected, the total mass is generally related
to watershed size. Table 11 a normalized yield in terms of pounds/acre/year. Inspection of
Table 11 reveals a different pattern in which the yield rate is generally related to the degree of

urbanization (and imperviousness) within the watershed.

Table 12 provides the annual average EMC for each constituent and each watershed. The values
given reflect stormwater only, and would be slightly different in cases where wastewater
discharges were occurring. However, the combination of AWT quality direct discharges and
wastewater reuse for irrigation generally minimizes the impact of wastewater loadings as
illustrated in Table 13. The wastewater contribution shown in Table 13 includes estimated septic

tank ("working" and "failed") loadings as well.
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40 CFR 122.26(d)(2)(iii)(B)
SARASOTA COUNTY MS4
NPDES PERMIT APPLICATION PART 2

TABLE 10
EXISTING ANNUAL LOADING (tbs/yr)
FROM STORMWATER AND BASEFLOW

BOD COD TSS TDS Total-P Dissolved-P
(Ibs/yr) (ibs/yr) (Ibs/yr) (Ibs/yr) (Ibs/yr) (lbs/yr)

DIRECT TO BAY 21,600 123,000 555,900 1,078,600 1,400 970
WHITAKER BAY. 305,000 { 2,119,100 | 3,626,700 4,694,100 9,100 4,500
HUDSON BAY. 67,400 473,900 770,600 945,100 2,100 1,000
PHILLIPPI CR. 1,552,100 { 10,381,900 | 20,773,900 { 30,576,100 55,200 26,000
MATHENEY CR. 100,100 699,000 1,198,300 1,523,800 3,200 1,500
CLOWERS CR. 48,900 318,500 583,500 860,800 1,500 690
CATFISH CR. 129,200 810,400 | 2,132,900 3,237,800 4,500 2,300
NORTH CR. 56,800 345,100 1,078,900 1,716,800 2,200 1,100
SOUTH CR. 279,300 | 1,670,400 | 5,822,200 9,335,500 11,300 6,200
SHAKETT CR. 191,800 | 1,241,000 { 3,386,200 5,284,000 7,600 3,900
CURRY CR. 163,800 | 1,041,900 [ 2,442,000 3,804,000 5,700 2,900
HATCHETT CR. 123,500 803,700 1,828,100 2,728,000 4,200 2,200
ALLIGATOR CR. 243,600 | 1,655,200 | 3,362,700 4,874,100 9,000 4,200
WOODMERE 81,500 561,100 1,322,900 1,835,600 3,200 1,600
FORKED CR. 173,900 { 1,166,100 | 3,051,100 4,504,200 6,700 3,500
GODFREY CR. 163,900 | 1,063,800 | 2,899,700 4,305,500 6,400 3,300
AINGER CR. 202,100 | 1,207,700 | 4,450,500 7,036,200 8,400 4,700
COW PEN SL. 707,900 | 4,144,600 | 14,584,200 | 23,769,100 28,600 16,100
MYAKKA 2,061,600 | 12,165,700 | 44,223,200 73,325,600 90,100 52,000
DEER PR. 382,300 | 2,186,500 | 9,347,500 | 15,600,000 18,000 11,000
BIG SLOUGH 1,707,500 | 10,335,600 | 37,934,800 | 59,547,800 68,700 38,900
LITTLE SALT 119,600 808,900 2,006,300 2,821,600 4,500 2,300
BRADEN RIVER 191,100 757,500 1,939,500 4,723,800 4,100 2,400
CITY OF SARA. 238,100 | 1,679,700 3,187,700 4,275,600 8,200 4,300
COUNTY NORTH 166,000 | 1,163,900 | 2,368,900 3,420,000 6,700 3,400
CITY OF VEN. 214,200 | 1,681,300 { 2,830,700 3,205,500 5,900 3,100
COUNTY SOUTH 124,100 875,300 1,910,500 2,761,100 5,300 2,600
LONGBOAT 66,800 452,100 1,143,600 1,687,700 2,700 1,500
CITY ISL. 61,100 406,400 1,021,400 1,635,800 2,600 1,500
SIESTA KEY 128,000 930,000 1,788,200 2,296,900 5,000 2,500
CASEY KEY 28,900 194,300 508,100 801,500 1,300 720
MANASOTA KEY 26,800 180,900 465,800 733,400 1,200 630
TOTAL 10,128,500 | 63,644,500 | 184,546,500 | 288,945,600 394,600 213,510

3B-53




NPDES2-1.XLS

40 CFR 122.26(d)(2)(iii)(B)
SARASOTA COUNTY MS4
NPDES PERMIT APPLICATION PART 2

TABLE 10 (Cont.)
EXISTING ANNUAL LOADING (lbs/yr)

FROM STORMWATER AND BASEFLOW

TKN NO2&NO3 TN Lead Copper Zinc Cadmium
(lbs/yr) (Ibs/yr) (Ibs/yr) (lbs/yr) (Ibs/yr) (Ibs/yr)
DIRECT TO BAY 4,300 3,200 7,500 50 250 970 10
WHITAKER BAY. 40,900 8,700 49,600 3,200 1,100 2,500 50
HUDSON BAY. 9,200 2,000 11,200 700 260 500 10
PHILLIPPI CR. 222,800 56,600 279,400 7,500 5,200 10,300 280
MATHENEY CR. 13,800 3,100 16,900 910 380 730 20
CLOWERS CR. 6,600 1,400 8,000 330 150 340 10
CATFISH CR. 19,000 5,100 24,100 860 350 1,100 20
NORTH CR. 8,900 2,500 11,400 120 100 380 0
SOUTH CR. 44,800 14,900 59,700 520 680 2,700 40
SHAKETT CR. 29,700 9,000 38,700 610 570 1,600 30
CURRY CR. 23,000 6,500 29,500 600 510 1,200 30
HATCHETT CR. 17,700 4,800 22,500 920 420 1,200 20
ALLIGATOR CR. 36,500 9,200 45,700 1,200 830 1,700 50
WOODMERE 12,300 3,600 15,900 320 280 590 10
FORKED CR. 26,400 8,100 34,500 690 570 1,500 30
GODFREY CR. 25,200 7,600 32,800 690 510 1,400 30
AINGER CR. 32,700 11,300 44,000 280 460 1,900 20
COW PEN SL. 110,400 39,900 150,300 1,400 2,000 7,700 100
MYAKKA 336,800 136,400 473,200 3,400 7,500 28,800 330
DEER PR. 65,600 30,100 95,700 400 1,600 6,700 70
BIG SLOUGH 271,900 94,700 366,600 4,000 4,100 17,800 220
LITTLE SALT 17,800 5,200 23,000 530 390 920 20
BRADEN RIVER 17,600 5,200 22,800 410 370 1,300 40
CITY OF SARA. 33,700 10,000 43,700 2,500 1,200 2,900 50
COUNTY NORTH 25,400 8,200 33,600 1,000 800 1,900 30
CITY OF VEN. 27,800 5,900 33,700 3,000 900 2,100 40
COUNTY SOUTH 19,500 6,500 26,000 520 580 1,300 20
LONGBOAT 10,200 3,700 13,900 340 300 820 10
CITY ISL. 9,700 4,100 13,800 390 370 1,100 10
SIESTA KEY 18,900 5,800 24,700 740 600 1,200 20
CASEY KEY 4,800 2,000 6,800 100 160 450 10
MANASOTA KEY 4,400 1,600 6,000 80 120 330 0
TOTAL 1,548,300 516,900 2,065,200 38,310 33,610 105,930 1,630
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TABLE 11

EXISTING TOTAL ANNUAL YIELD RATE (lbs/acre/yr)

FOR STORMWATER AND BASEFLOW

BOD COD TSS TDS Total-P Dissolved-P

(Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr)

DIRECT TO BAY 20 90 420 820 1.1 0.7
WHITAKER BAY. 60 400 690 890 1.7 0.8
HUDSON BAY. 60 460 740 910 2.0 1.0
PHILLIPPI CR. 40 280 560 830 1.5 0.7
MATHENEY CR. 60 400 690 880 1.9 0.9
CLOWERS CR. 50 320 580 860 1.5 0.7
CATFISH CR. 30 190 500 760 1.1 0.6
NORTH CR. 20 150 460 730 0.9 0.5
SOUTH CR. 20 130 460 730 0.9 0.5
SHAKETT CR. 30 180 480 750 1.1 0.6
CURRY CR. 40 220 520 820 1.2 0.6
HATCHETT CR. 40 240 540 800 1.2 0.6
ALLIGATOR CR. 40 270 550 800 1.5 0.7
WOODMERE 30 240 560 770 1.3 0.7
FORKED CR. 30 200 520 760 1.1 0.6
GODFREY CR. 30 190 510 760 1.1 0.6
AINGER CR. 20 120 460 720 0.9 0.5
COW PEN SL. 20 130 460 750 0.9 0.5
MYAKKA 20 120 450 750 0.9 0.5
DEER PR. 20 100 440 740 0.9 0.5
BIG SLOUGH 20 130 460 730 0.8 0.5
LITTLE SALT 30 220 550 770 1.2 0.6
BRADEN RIVER 40 170 440 1,080 0.9 0.5
CITY OF SARA. 50 350 660 890 1.7 0.9
COUNTY NORTH 40 280 580 840 1.6 0.8
CITY OF VEN. 60 480 810 920 1.7 0.9
COUNTY SOUTH 40 250 560 800 1.5 0.8
LONGBOAT 30 210 540 790 1.3 0.7
CITY ISL. 30 210 520 830 1.3 0.8
SIESTA KEY 50 340 660 850 1.8 0.9
CASEY KEY 30 190 510 800 1.3 0.7
MANASOTA KEY 30 190 490 770 1.3 0.7
AVERAGE 35 233 543 809 1.3 0.7
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40 CFR 122.26(d)(2)(iii)(B)
SARASOTA COUNTY MS4
NPDES PERMIT APPLICATION PART 2

TABLE 11 (Cont.)
EXISTING TOTAL ANNUAL YIELD RATE (lbs/acre/yr)
FOR STORMWATER AND BASEFLOW

TKN NO2&NO3 TN Lead Copper Zinc Cadmium

(Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (Ibs/acre/yr) | (lbs/acre/yr)

DIRECT TO BAY 3.3 2.5 5.8 0.04 0.2 0.7 0.005
WHITAKER BAY. 7.8 1.7 9.5 0.6 0.2 0.5 0.010
HUDSON BAY. 8.9 1.9 10.8 0.7 0.3 0.5 0.012
PHILLIPPI CR. 6.0 1.5 7.5 0.2 0.1 0.3 0.008
MATHENEY CR. 8.0 1.8 9.8 0.5 0.2 0.4 0.010
CLOWERS CR. 6.6 1.4 8.0 0.3 0.1 0.3 0.007
CATFISH CR. 4.5 1.2 5.7 0.2 0.08 0.3 0.004
NORTH CR. 3.8 1.1 4.9 0.05 0.04 0.2 0.002
SOUTH CR. 3.5 1.2 4.7 0.04 0.05 0.2 0.003
SHAKETT CR. 4.2 1.3 5.5 0.1 0.08 0.2 0.004
CURRY CR. 4.9 1.4 6.3 0.1 0.1 0.3 0.007
HATCHETT CR. 5.2 1.4 6.6 0.3 0.1 0.3 0.005
ALLIGATOR CR. 6.0 1.5 7.5 0.2 0.1 0.3 0.008
WOODMERE 5.2 1.5 6.7 0.1 0.1 0.2 0.005
FORKED CR. 4.5 1.4 5.9 0.1 0.1 0.3 0.005
_ |GODFREY CR. 4.4 1.3 5.7 0.1 0.09 0.2 0.005
AINGER CR. 3.4 1.2 4.6 0.03 0.05 0.2 0.002
COW PEN SL. 3.5 1.3 4.8 0.04 0.06 0.2 0.003
MYAKKA 3.4 1.4 4.8 0.03 0.08 0.3 0.003
DEER PR. 3.1 1.4 4.5 0.02 0.07 0.3 0.003
BIG SLOUGH 3.3 1.2 4.5 0.05 0.05 0.2 0.003
LITTLE SALT 4.9 1.4 6.3 0.1 0.1 0.3 0.004
BRADEN RIVER 4.0 1.2 5.2 0.1 0.09 0.3 0.010
CITY OF SARA. 7.0 2.1 9.1 0.5 0.2 0.6 0.010
COUNTY NORTH 6.2 2.0 8.2 0.2 0.2 0.5 0.007
CITY OF VEN. 7.9 1.7 9.6 0.9 0.3 0.6 0.011
COUNTY SOUTH 5.7 1.9 7.6 0.2 0.2 0.4 0.006
LONGBOAT 4.8 1.7 6.5 0.2 0.1 0.4 0.005
CITY ISL. 4.9 2.1 7.0 0.2 0.2 0.6 0.006
SIESTA KEY 7.0 2.1 9.1 0.3 0.2 0.4 0.009
CASEY KEY 4.8 2.0 6.8 0.1 0.2 0.4 0.005
MANASOTA KEY 4.6 1.7 6.3 0.1 0.1 0.3 0.004
AVERAGE 5.2 1.6 6.7 0.2 0.1 0.4 0.006
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TABLE 12

EXISTING ANNUAL EMCs FOR STORMWATER

RUNOFF BOD COD TSS TDS Total-P | Dissolved-P
{inches/year) {mg/L) {mg/L) (mg/L) {mg/L) {mg/L) {mg/L)
DIRECT TO BAY 20 3.7 20 90 180 0.2 0.2
WHITAKER BAY. 26 10.0 70 120 150 0.3 0.1
HUDSON BAY. 27 10.5 70 120 150 0.3 0.2
PHILLIPPI CR. 19 10.1 70 130 200 0.4 0.2
MATHENEY CR. 25 10.3 70 120 160 0.3 0.2
CLOWERS CR. 23 9.4 60 110 170 0.3 0.1
CATFISH CR. 15 8.8 60 150 220 0.3 0.2
NORTH CR. 12 8.7 50 160 260 0.3 0.2
SOUTH CR. 13 7.7 50 160 260 0.3 0.2
SHAKETT CR. 14 8.8 60 160 240 0.3 0.2
CURRY CR. 16 9.7 60 140 220 0.3 0.2
HATCHETT CR. 18 8.8 60 130 190 0.3 0.2
ALLIGATOR CR. 19 9.6 70 130 190 0.4 0.2
WOODMERE 16 9.5 70 150 210 0.4 0.2
FORKED CR. 15 8.9 60 160 230 0.3 0.2
GODFREY CR. 15 8.8 60 150 230 0.3 0.2
AINGER CR. 12 7.8 50 170 270 0.3 0.2
COW PEN SL. 13 7.8 50 160 260 0.3 0.2
MYAKKA 13 7.0 40 150 250 0.3 0.2
DEER PR. 13 6.1 30 150 250 0.3 0.2
BIG SLOUGH 12 7.6 50 170 260 0.3 0.2
LITTLE SALT 16 9.2 60 150 220 0.3 0.2
BRADEN RIVER 15 13.2 50 130 330 0.3 0.2
CITY OF SARA. 25 8.7 60 120 160 0.3 0.2
COUNTY NORTH 21 8.5 60 120 170 0.3 0.2
CITY OF VEN. 28 9.8 80 130 150 0.3 0.1
COUNTY SOUTH 19 8.6 60 130 190 0.4 0.2
LONGBOAT 17 8.0 50 140 200 0.3 0.2
CITY ISL. 21 6.7 40 110 180 0.3 0.2
SIESTA KEY 22 9.4 70 130 170 0.4 0.2
CASEY KEY 18 7.1 50 120 200 0.3 0.2
MANASOTA KEY 16 7.9 50 140 220 0.4 0.2
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TABLE 12 (Cont.)

EXISTING ANNUAL EMCs FOR STORMWATER

TKN NO2&NO3 TN Lead Copper Zinc Cadmium

{mg/L) {mg/L) {mg/L) {mg/L) {mg/L) {mg/L)
DIRECT TO BAY 0.7 0.5 1.2 0.01 0.04 0.16 0.001
WHITAKER BAY. 1.3 0.3 1.6 0.1 0.04 0.08 0.002
HUDSON BAY. 1.4 0.3 1.7 0.11 0.04 0.08 0.002
PHILLIPPI CR. 1.4 0.4 1.8 0.05 0.03 0.07 0.002
MATHENEY CR. 1.4 0.3 1.7 0.09 0.04 0.08 0.002
CLOWERS CR. 1.3 0.3 1.6 0.06 0.03 0.07 0.001
CATFISH CR. 1.3 0.3 1.6 0.06 0.02 0.08 0.001
NORTH CR. 1.4 0.4 1.8 0.02 0.02 0.06 0.001
SOUTH CR. 1.2 0.4 1.6 0.01 0.02 0.07 0.001
SHAKETT CR. 1.4 0.4 1.8 0.03 0.03 0.07 0.001
CURRY CR. 1.4 0.4 1.8 0.04 0.03 0.07 0.002
HATCHETT CR. 1.3 0.3 1.6 0.07 0.03 0.08 0.001
ALLIGATOR CR. 1.4 0.4 1.8 0.05 0.03 0.07 0.002
WOODMERE 1.4 0.4 1.8 0.04 0.03 0.07 0.001
FORKED CR. 1.4 0.4 1.8 0.04 0.03 0.08 0.002
GODFREY CR. 1.3 0.4 1.7 0.04 0.03 0.08 0.002
AINGER CR. 1.3 0.4 1.7 0.01 0.02 0.07 0.001
COW PEN SL. 1.2 0.4 1.6 0.02 0.02 0.08 0.001
MYAKKA 1.1 0.5 1.6 0.01 0.03 0.10 0.001
DEER PR. 1.0 0.5 1.5 0.01 0.02 0.1 0.001
BIG SLOUGH 1.2 0.4 1.6 0.02 0.02 0.08 0.001
LITTLE SALT 1.4 0.4 1.8 0.04 0.03 0.07 0.001
BRADEN RIVER 1.2 0.4 1.6 0.03 0.03 0.09 0.003
CiTY OF SARA. 1.2 0.4 1.6 0.09 0.04 0.1 0.002
COUNTY NORTH 1.3 0.4 1.7 0.05 0.04 0.10 0.002
CITY OF VEN. 1.3 0.3 1.6 0.14 0.04 0.10 0.002
COUNTY SOUTH 1.4 0.5 1.9 0.04 0.04 0.09 0.001
LONGBOAT 1.2 0.4 1.6 0.04 0.04 0.10 0.001
CITY ISL. 1.1 0.4 1.5 0.04 0.04 0.12 0.001
SIESTA KEY 1.4 0.4 1.8 0.05 0.04 0.09 0.002
CASEY KEY 1.2 0.5 1.7 0.02 0.04 0.11 0.001
MANASOTA KEY 1.3 0.5 1.8 0.02 0.04 0.10 0.001
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TABLE 13
PERCENTAGE OF EXISTING TOTAL ANNUAL LOADING
STORMWATER (%) BASEFLOW (%) WASTEWATER (%)
Runoff 72 25 3
BOD 90 8 2
COD 96 3 1
TSS 99 1 <1
TDS 37 45 18
Total P 58 27 15
Dissolved-P 50 33 17
TKN 66 24 10
NO, & NO; 55 17 28
Lead 94 3 3
Copper 95 1 4
Zinc 78 20 2
Cadmium 66 22 12
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