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THE PHILLIPPI CREEK WATER QUALITY STUDY
"The water of the creek, like that of all Florida streams I
have seen, is dark yet clear, --- mullet jump at intervals ---

marshes stretch out far as the eye can see ——-"

Blatchley, 1932, gquoting a naturalist exploring the area in 1911,
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THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTICN 1 - INTRODUCTION

A) THE BASIN

The Phillippi Creek drainage basin includes a total of 36,057 acres
of coastal lowlands (see Figure 1l.1}. Part of the basin, 386 acres,
exFends to the north into Manatee County, part, approximately 1,920
acres, lies within the City of Sarasota. The entire watershed consists
of gently sioping terrain and falls from an elevation of 40 feet in the
headwaters down to sea level at Roberts Bay. The land in the basin has
an average slope of 0.2 percent, or one foot in 500 feet.l fhe slope
of the stream bed itself varies from about 4 feet per mile in the upper
channels, down to about 0.2 feet per mile in the main stream.?

Most of the year the flow in the creek is shallow and slow (about
1 ft./sec.), a flow typical of Florida coastal streams. The water
travels about twelve miles from the headwaters, where the channel is
only a few feet wide, to ﬁhe estuary at Roberts Bay where it widens to
some 350 feet. The mouth of the stréam is approximatély one~half mile
downstream from the bridge at Tamiami Trail (U.S. 41) which is two miles
south of the Sarascta city limits.

There is only one flow-control structure within the stream; a low
spillway located on the main stem of the creek just east of Southgate

Circle, about three miles upstream from the creek mouth. This spillway

1.1
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was built to act as a salinity barrier so that creek water could be used
for irrigation, but it is no longer maintained. Consequently, saltwater
moves upstream under the influence of the tides for at least 8 miles.

The sub-basins are delineated in Figure 1.2. Sub-basin 1 is be-
coming increasingly urbanized, sub-basins 2 and 3 are predominantly
agricultural. Sub-basin 4 is relatively urbanized while.sub-basin 5 is
densely developed and populated (See Appendix B, page l).

Soils in the basin are poorly drained and shallow. They overlie
organic hardpan and alkaline materials (see Appendix B, page 6). These
soils are typical of Sarasota County as a whole, where well-drained

soils are rare. The land use data are given in Table 1,1.

TABLE 1.1

PHILLIPPI CREEK BASIN

1anp useld)

Land Use Acres | Percent
Open 13,434 37.3
Agricultﬁre 9,933 27.6
Residential 9,361 ‘ . 26.0
Recreational 1,489 4.1
Business and Services 1,835 5.0

36,057 100.0

(a) See Appendix B
The climate of the area is subtropical with mild, dry winters and
warm, humid summers during which rainfall is frequent. More than one-

half of the total yearly rain falls as scattered and locally heavy
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showers during the months of June through September. Rainfall during
the rest of the year is usually from frontal activity, which is more
uniform over both time and the basin. The Southwest Florida Water

Management District reports the median annual rainfall as 52.5 inches.



B) THE DEVELOPMENT AND DRAINAGE OF THE BASIN

The earliest inhabitants of the Phillippi Creek basin left no
records other than the Indian mounds and kitchen middens on the north-
western banks of the creek near Robert's Bay. Local legend attributes
the name of the waterway to a settler named Phillippe', who jealously
‘defended a claim to "his river", hence the name Phillippi Creek.

Exploitation of the basin occurred slowly during the first World
War, but by the 1920's there were enough agricultural operations in the
northern and central sections of the basin to warrant a large project of
channelization and drainage to open up more of the interior lan?s to
farming. These operations were at first managed by the Sarasota-Fruitville
Drainage District and the Hyde Park Drainage District. During the next
few years the former constructed 83 miles of canals while the latter
constructed three miles of canals and a low dam so that water would be
impounded for the irrigation of citrus. These canals, together with
other channelization projects, brought the total length of channels
draining into the Phillippi Creek up to approximately 117 miles.

One of the'interestinq land uses in the basin was the City's first
municipal airport, located near the intersections of Fruitville and
Oriente Roads. The airport was used as a training field during World
War II, but has since been abandoned. The same area was also used
occasionally from the early 1920¢'s until the late 1950's as headquarters

for the Ringling Circus.



By the early 1960's a pattern of urbanization had developed within
the Phillippi Creek basin, and about thig time the City of Sarasota
assumed the responsibility for the Fruitville, and part of the Hyde Park
Drainage District.

After the Drainage Districts had been transferred to the control of
the City, and County, of Sarasota, the maintenance became their responsi-
bility. Maintenance was carried out with the help of the Soil Con-
servation Service and the County Department of Aquatic Plant Control but
great difficulty was experienced in maintaining some of these canals,

A large number of aquatic plant species were introduced to Florida
waterways- and these flourished in the subtropical climate. As a result
of lack of access, spraying of herbicides is the common method of
maintenance. Dredging is only used where right~of-ways exist and
eguipment can reach the canal banks but the dredging often resulfs in
the removal of soil with the vegetation.

By the early 60's Phillippi Creek had become the receiving waters
for some nine sewage treatment plants as well as the runoff from two
landfill operations. Today a total of four sewage treatment plants
remain in the basin and they dump treated sewage effluent into the
waters of Phillippi Creek. The landfill areas that once existed in the
Phillippi Creek basin have now been closed, but they may still be
causing water quality degradation.

The Phillippi Creek bésin has been subject to flooding. Much of
south Florida experienced heavy rainfall in the month of March, 1958,

and flooding in the Phillippi Creek basin occurred on March 19 of that

1.7
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same year. Two minor floods occurred in the basin in early 1959 and a
third, larger flocd in mid—September, 1959, Minor floods occurred in
the summer of 1960, when heavy rains associated with Hurricane Donna
fel]l on central Florida on September 10 and 1l. The worst flood,
however, occurred when over 16 inches of rain fell during a 48 hour

period between September 19 and September 21, 1962.

1.8



C) PREVIOUS STUDIES

In response to the growing concern over flooding in the Phillippi
Creek basin in the late 1950's and early 1960's, engineering studies
were undertaken by both Sarasota County and the Army Corps of Engineers.
Modifications were made within the basin to help alleviate the problem
by increasing the drainage of the flood-prone areas. The studies did

-not, however, take water gquality into consideration.

The Florida State Board of Health was concerned with water guality
and monitored it within the Phillippi Creek basin. This became in-
creasingly important as the population within the watershed graw and
more septic tank systems énd wastewater treatment plants became operational.

The Tampa office of the United States Geological Survey began
monitoring water quality and water quantity at one locagion in the
Phillippi Creek basin on a regular basis in 1963, and continues to do so
today from its Sarasota sub-district office. The data are available in
the form of water guality survey reports from the U.S. Geological Survey
libraries around the state, or the United States Government Printing
Office.

An intensive study of the water guality of the Phillippi Creek
basin was undertaken by the Florida State Board of Health in 1966 and
1967. During this study, samples were collected at 22 locations within
the Phillippi Creek basin. Data were collected on nutrient content,

bacterial counts and dissolved oxygen levels. The study concluded that

1.9



the bactericlogical pollution was "in excess of acceptable standards for
body contact throughout the creek".3

The Sarasota County Commission adopted an antipollution ordinance
in 1972 (County Ordinance No. 72-37), that c¢reated a Pollution Control
Division. _This division was formed primarily from the Environmental
Health section of the State Health Department that existed at that time.
Among its other duties, this new agency was charged with thé monitoripg
of water quality and the enforcement of those discharge standards
applicable to the point sources within the county. Data on the ambient
water quality gathered by this department is collected on a regqular
basis not cnly within tﬁe Phillippi Creek basin, but county-wide. 1In
1976, the first '208° sﬁudy in the Phillippi Creek Drainage Biéin was
funded by the U.S. Environmental Protection Agency at the request of the
Southwest Florida Regional Planning Council. The work was contracted to

_Environmental Science and Engineering, Inc., of Gainesville.

The SarasotaVCounty Polliution Control Division published a report
on ambient water gquality in Sarasota County in 1979, in which it was
noted that the Phillippi Creek watershed was, at that time, the most
polluted drainage basin in Sarasota County.4 In-1980 a study of water
quality and quantity of the Phillippi Creek Drainage Basin was con-
tracted by the Southwest Florida Water Management District to Hydro-
science, Inc. They used existing.data from the United States Geological
Survey to screen water sources within Sarasota County for possible use
as potable water supplies.5 It was concluded that Phillippi Creek might
become a source of potable water in the future even though there was

evidence of fecal contamination.



Thus a considerable amount of data concerning the waters of the
Phillippi Creek Drainage Basin already exists. Unfortunately, in these
studies water quality is rarely related to water quantity and the data
cannot, therefore, be used to calculate pollutant loads. The need for

such related data influenced the design of the present work.



D} THE '208' INVESTIGATIONS

The previous '208' program was mainly concerned was with the
ultimate effect of pollution upon Phillippi Creek and the sensitive
estuarine waters of Roberts Bay. It was recognized that, because the
creek was tpe most pelluted body of water in Sarasota County and because
urbanization was still proceeding fapidly, the situation was deteri-
orating. This initial investigation6 reported the presence.or abscence
of a large number of possible pollutants and concentrated attention on
the most significant of them. In nearly all cases precise cﬁemical
analyses were given. The hydrology was not studied in equal detail or
. with equal precision.

This work was criticized because such flow data as were recorded
were unrelated to the water gquality data, which made accurate calcu-
lation of loadings difficﬁlt. Fortunately the water quality data
available from the United States Geological Survey did have correspond-
ing quantity data at two locations. The combined data were, therefore,
used to project future pollutant loadings to Phillippil Creek and the
estuarine receiving waters. These results confirmed that Phillippi
Creek was highly polluted and that almost 80% of this pollution arose
from non-point sources., It was concluded that an overall reduction of
about 50% of the load of total nitrogen, and 90% of the load of total
phosphorus would be necessary to avoid adverse impacts on the receiving
waters of Phillippi Creek and the estuary. This opinion has been

challenged.

1.12
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THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTICN 2 ~ HYDROLOGY

A} METHODS

The objective for this part of the study was to obtain data on
water flow and water quality in the Phillippi Creek and to improve theL
accuracy of the estimates of pollutant loadings. The flow measurements
were obtained at stations established by the United States Geological.
Service {(U5GS). The number of these stations was limited to five be-
cause of the costs of establishment and operation. f

The stations were completed by the end of August 1979 at locations
shown in Figure 2.1, Table 2.1 lists these stations and the facilities
that were to be provided. Data were cbtained at these stations by the
USGS as storm events occurred throughout the study yvear and used to
prepare rating curves and tables. During the course of the field work
for this study, field crews from the Mote Marine Laboratory read the
gauges as they drew samples. The discharge rates corresponding to these

samples were then obtained from the rating tables.
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STATION NUMBERS

TABLE 2,1

PHILLIPPI CREEK BASIN

USGS DISCHARGE MEASUREMENT STATICONS

U.S. GEOLOGICAL SURVEY

Equipment Installed Data Results
Sample Staff Crest  Digital Gauge Meas.* Ratg. Ratg.
No. USGS No. Location Gauge Gauge Record Date Time Height Dis. Curve Table
Tributary {Clark Ln. Br.) About
002299 near Hayden at junction every
1 -895 642 Wilkinson and Swift Rds. X No No X X 6 wks. X X X
Phillippi Creek near
Sarasota at junction of High
Bahia Vista St. and Lockwood flows
2 -800 625 Ridge Rd. near bridge. No X No X X only X X X
Main Branch B Canal near about
junction of Beneva and every
3 -795 626 Fruiltville Roads. X No No X X 6 wks, X X X
Main Branch A Canal near About
junction of Bahia Vista St. every
4 -780 628 and McIntosh Road. X No No X X 6 wks. X No X
Hourly
Base Station Phillippi for 1 )
5 ~750 629 Creek at Cattleman Road. No No X X "X year X No X

* Measured Discharge.
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B) RESULTS

Table 2.2 shows the data obtained on the samples drawn from the
creek and the corresponding flow rates obtained from the rating tables.
Samples were drawn from all five USGS stations in September/October
1979, and in January, March and June 1980. Seventeen samples were
obtained, but it was possible to take gauge readings in only twelve
instances.

No rain was precipiﬁated anywhere in the basin during 6/3/80 and
as a consequence the flows in the creek should be low. The flows at
USGS stations 002299-895 and -750 were, in fact, low, but thejflow at
UsGS station 002299-795 was unusually high. HNo explanation for this has
been found. -

Figure 2.2 shows the locations of the water quality sampling

stations.



TABLE 2.2

DISCHARGE RATES CORRESPONDING TO

PHILLIPPI CREEK WATER SAMPLES

Instantaneous
UsGs + Gauge Discharge
Sample Height Rate
Station Nos. Date Time in ft. . in CFS
002299-895 09/24/79 1010 - -
01/21/80 1050 9.82 .9
642 03/10/80 1000 10.08 1.6
06/03/80 0939 9.88 1.0
002299-795 16/09/79 1320 : — _—
01/21/80 1140 8.09 3.9
03/10/80 1129 8.26 5.9
626 06/03/80 1000 8.99 19.5
002299-780 09/24/79 1050 - -
10/09/79 1400 - -—
628 01/21/80 0950 1.36 7.5(a)
o 03/10/80 1030 1.85 14.4(a)
Ty 06/03/80 0910 — -
002299750 10/01/79 1200 10.89{2a) 176.0
- 01/21/80 1050 6.79 5.5
629 03/10/80 0840 6.90 6.6
06/03/80 0845 " 6.66 4.3

(a)

May be in error because of dredging.



The USGS reported that time-of-sample discharge rates determined

from the rating curves are to within *15%, but it must be emphasized

that normal flow in the creek may also be disturbed by a number of

factors peculiar to the basin. These are:

a)
b)

c)

4)

e)

the tides;

the spillway;

the scou;ing of Main Branch Canal A during maintenance dredging
and flooding. This affected the cross-section and, therefore,
the rating curve for station 628 which had been prepared

before dredging was undertaken;

Interstate Highway 75, which crosses the creek, was under
construction during the study. Runoff and dewatering operations
associated with this éonstruction must have affected flows in
the Main Branch Canal A, and hence at USGS station 002299-750;
Irrigation. During the dry months, December through February,
water was sometimes withdrawn from the creek for crop irriga-
tien, thus reducing the flow. At other times sub-surface
water was used for the same purpose, but the excess was dis-

charged, therefore increasing the flow.

The effect of these factors on the actual flow is not known quan-

titatively, and therefore, no correlations have been applied to the

recorded data.
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C) DISCUSSION

Schematic diagrams of the water courses in the Phillippi Creek
basin are given in Figures 2.3, 2.4 and 2.5. The diagram also show the
USGS stations, other sampling stations and the point sources. The
diaérams and the flow figures refer to the base flows on 1/21/80,
3/10/80 and 6/3/80Q, when there had been no rain for the previous week. -

| The plain figures were from measurements; the figures followed by a
question mark are estimated from these measurements by taking into

account conservation of flow. The data for the point sources are from
i

I/

the records of the utility companies (which are discussed in more detail
in Section 4). Babout twenty percent of the basin area drains inte the
creek below USGS station 002299-800. Consequently, the estimated flow

for this station has also been increased by twenty percent to give the

‘estimated flow at the creek mouth. There are other surface, or sub-

'soil, flows not shown on the diagram, but these do not affect the esti-

mate at the creek mouth. They do, however, have an effect on the es-
timated flows at some of the upstream sample stations. The estimated

base flows at the creek mouth are:

1/21/80 15 CFS
3/10/80 27 CFS
6/03/80 32 CFS

The difference between the first two may be traced to differences oc-

curring somewhere between USGS stations 002299-750 and -780.
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FIGURE 2-4

PHILLIPPI CREEK 3-10-80
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FIGURE 2-5

PHILLIPPI CREEK 6-3-80
" BASE FLOW IN CFS
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Gauge readings at ﬁSGS station 002299-750 were recorded hourly
throughout the study year aﬁd summar ized for each dﬁy and each month.
The seasonal flow patterns at this station 002299-750 are informative.
It is apparent from the discharges (plotted in Figure 2.5) that, during
the dry season November 1979 through July 1280, the base flow fell
steadily from B CFS to about 1 CFS (for short periods), in July 1980.

It is also apparent that, after each small discharge peak,'there is a
small increase in base flow that is subsequently followed by a slow
decline until the next small peak.

During the 1979 wet season, when total rainfall volume greatly
exceeded the rainfall volume in the 1980 wet season, the lowest flow
never fell below 64 CFS whereas, in the 1980 wetAseason, disc@arge fell
{towards the end of August) to only 4 CPS. These data demonstrate how
wet season flow patterns change from year to year as well as from season
to season.

The dry season base flow at the mouth of the creek was estimated in
Figures 2.2, 2.3, and 2.4 by using flow conservation; it has been con-
firmed by the use of rainfall data and discharge coefficients.

Daily rainfall data for the Sarasota—Bradehton Airport were och—
tained from the Airport Manager and those for Longino Ranch, Verna Well
and Cattlemen Road from-the Sarasota County Pollution Control Division,
and those for Mystic Lake and DeSoto Lake from private sources. Data
from the rain gauge stations within the basin agree fairly closely and
are given in Table 2.3 together with the mean rainfall expressed in both

inches and cubic feet per second. The mean rainfall data has also been
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TABLE 2.3

PHILLIPPI CREEK BASIN

RAINFALL
Inches of Rain/Month Mean Rainfall.
Mystic Cattlemen DeSoto Rate for the Month
Month Lake Road Lakes Inches CFs
1979 Aug 10.53 6.44 9.83 8.93 451
Sep 12,45 13.22 17.88 14,52 733
Oct 2,41 1.54 1.45 1.80 91
Nov .78 .68 .97 .81 41
Dec 2.43 2.60 2.58 2.54 § 128
1980 Jan 3.62 3.97 3.57 3.72 188
Feb 2.67 2.65 2.58 2.63 133
Mar 1.65 1.72 1.86 1.74 88
Apr 3.11 3.57 3.56 3.41 172
May 2.73 2.67 3.05 2.82 142
Jun 2.01 4,19 3.67 3,29 1le6
Jul 5.66 7.58 10.38 ’ 7.87 398
Aug 9.46 8.49 10.75 9,57 483
Sep 6.51 6.57 6.77 6,62 334
Aug-Sep 19279, Jun-Jul 1980 = 34,61 in. = 8.65 in/month
Oct 1979 through May 1980 = 19.47 in. = 2,43 in/month

Ratio of wet/dry season = 3.56 which agrees fairly
well with longterm average ratio.



added to Figqure 2.5. They show, as would be expected, that during and }

after a storm event there is both an increase in surface discharge

and/or recharging of the sub-surface reservoir. After surface discharge

ceases, the soil continues to drain into the creek. However, because of

this drainage and evapotranspiration, the soil reservoir is depleted and

the base flow slowly declines until the next storm event. During the

1979 wet season, storm events followed each other so closely that the

surface discharge never completely stopped. WNear the end of August,

1980, however, there was a dry spell when discharge stopped and only

sub-surface drainage remained to supply the creek., There is, therefore,

a consistent and explicable relationship between the mean rainfall and

the discharge data at USGS station 002299-750, The supporting calcu-

latidn of creek mouth flow depends on the reasonable assumption that

this relationship holds over the whole basin. .
The imperviousness coefficient for the Phillippi Creek basin

obtained from ﬁhe measurement of land-use aerial photographs is 0.246,

The discharge coefficient is expected to be less than this. The dis-

charge coefficient may be determined from the data of Table 6.15 (See

Section 6). The sum of the discharges from the total residential areas

is 54,392 CF. The total corresponding rainfall is 269,845 CF, so that

the overall rain event discharge coefficient is 0.218. The rain event

discharge coefficient for the Shopping Center lies between 0.25 and

0.63. The average discharge coefficient for commercial areas in the

basin will therefore probably be less than 0.6. The discharge coef-

ficient for open and agricultural land will not exceed the coefficient

for Hidden Forest; it will therefore be less than 0.1.
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Sarasota County Department of Planning (1980) estimated existing
land use. This estimate is shown in Table 2.4 together with the above
discharge coefficients. The data is combined to give an estimate of the
discharge coefficient for the Phillippi Creek basin.

TABLE 2.4

PHILLIPPI CREEK BASIN
Discharge Coefficient

Estimated
. Land-Use

% of Basin Discharge
Land Use Area Coefficient Product
Residential 26 <0.218 < 5.7
Businesg/Service 5 <0.6 < 0.3
Recreation, Open
Agriculture : 69 <0.1 < 6.9

100 _ <0,129 <12.9

The rain event basin-wide coefficient is therefore probably less than
0.129 - a figure itself much lower than that given by EPA.

The discharge rate for the basin is equivalent to the flow at.the
creek mcuth. Thus mean monthly rainfall volumes {(in CFS) were multi-
plied by 0.129 to give the estimated maximum mean monthly flows also.
shown in Table 2.5 where they are compared to the conservation-derived
flows.

Net measured flows are about the same as the rainfall-derived flows
in January and Jﬁne, but a little higher in March. (The base flow at
USGS station 002299-750 was also a little higher than the base flows in

January and June.)
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TABLE 2.5 . "

CREEK MOUTH FLOW

Mean Flow Instantaneous Flow
Month From Rainfall - CFS From Page 2.8 - CFS
1979 August 58 Total Point Net
Measured Source Flow
September 95 Deductions
October 1z
November 5
December 17
1980 January 24
January 21, 1980 15 3 12
February 17
March 11
March 10, 19880° 27 3 24
April 22
May i8
June 22 i
June 3, 1980 32 3 29
July 51
August 62
September 43

The mean monthly discharges for USGS station 002299-750 are shown
in Table 2.6. The ratioc between wet season and dry season flows at USGS
station 002299-750 is about 6:1 (see Table 2.6). The ratio between the
wet season and dry season rainfalls is 3.56:1 (see Table 2.3) and conse-
quently so is the ratio between rainfall-derived flows. It is not
understood why the ratio for the USGS 002299-750 is nearly double that

for the rainfall derived flows.



Examination of the daily rainfall figures which were ﬁade available
for Cattlemen Road by the Pollution Control Division shows that there
~was no rainfall for each of the eight days prior to the collection of
the base flow samples on 1/21/80, 3/10/80 and 6/3/80, although some rain
did fall in each month. It is to be expected, therefore, that the
‘measured flows on these days would be close to, but less than, the
average flows for the month. This is generally true of the rainfall
derived monthly means flows. The creek samples may_therefore be re-
garded as typical of the base-flow water quality in the dry season when
the creek mouth flow is between 15 and 32 CFs.

There is no comparable, typical base-flow for the wet—sea?on.
Rainfall events in the sub-tropics usually occur erratically aﬁd, when
they do occur, they are usually short but heavy. The creek flow follows
the same'pattern - although the peaks are flattened out scomewhat. This
absence of steady conditions makes it unlikely that correlations will be
found between daily or monthly mean rainfall and flow, and, because of
the tidal effects, it is unlikely that satisfactory direct creek mouth
measurements can be made. It thus seems that wet season creek mouth
flow will always be difficult to quantify and, at best, monthly mean
flow estimates will be derived from monthly mean rainfall and the
discharge coefficient.

Using the data of Table 2.5 the mean monthly dry season flow be-
comes 15.8 CFS and the mean for the wet season becomes 56.5 CFS. The
peak l0-year rainfall (of 3 inches per hour for one hour) is equivalent
to a rainfall over the basin of 109,000 CFS and a discharge at the creek

mouth of:



<0.129 x 109,000 = <14,000 CFs

providing

that the rainfall was uniform over the basin.

The maximum, recorded flow at USGS station 002299-750 is 2060 Crs.

TABLE 2.6

USGS STATION 002299-750

MEAN MONTHLY DISCHARGE

MONTH CFS
.AﬁGUST 93.48
SEPTEMBER 209.;0
OCTOBER 35.46
NOVEMBER 8,51 é
DECEMBER 11.31
JANUARY 9.28
FEBRUARY 16.54
MARCH 8.67
APRIL 11.58
MAY 3.46
JUNE 4.82
JULY 10.70
AUGUST 49.30
SEPTEMBER 50.30
NB - Mean monthly wet season flow at USGS station 002299-750

(August/September 197% and June/July 1980) = 79.68.
Mean montly dry season flow at USGS station 002299-750
{(October 1979 - May 1980) = 13.10 CFS.

2.18



D) CONCLUSIONS

The base flow at the USGS station 002299-750 during the dry season
(see Figure 2.5) was 8 CFS in November, declining to 1 CFS or less in
May. During this period, there are occasional increased flows associ-
ated with rainfall. The peaks are usually under 40 CFS, rising fairly
steeply during, or just after, rainfall and declining to the base level
within a week. The dry season creek-mouth flow will follow a similar
péttern with a flow probably in the range of 30 CFS to 15 CFS.

Flows during the wet season depehd upon the rapidly changing rain-
fall pattern. At USGS station 002289-750 the flow rarely fell below
60 CFS in August and September 1979, Eut was under 20 CFS more often
than not in the wet season 0f-l950. Flows at the creek mouth will again
be about four times as high as at USGS station 002299-750, but these
will vary widely from year to year and rapidly from day to day. No
single flow rate may be regarded as typical, and continuous monitoring:
would be necessary in order to follow the wet season creek-mouth flow.
Because of the.tidal effect, such direct measurement of creek-mouth
flows are nqt likely to be accurate. It seems probable, therefore, that
wet season creek-mouth flows determinations w;ll continue to be esti-

mates based upon rainfall and the discharge coefficient.
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THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTION 3 — BASE FLOW WATER QUALITY

A} INTRODUCTION

Samples of creek water were collected at times correspénding to low
tide (to minimize the tidal disturbance) and on days after a period
without rain (to ensure low flow). The first samples were collected on
July 25, 1979'prior to fhe installation of staff gauges by the USGS and
analyzed for heavy metals and pesticides. The first round of collec-
tions after'the installation of gauges was made in September and October
of 1979. Gauge reading was not satisfactory, but the samples were |
analyzed for nutrients as well as heavy metals and pesticides. The
second, third and fourth rounds were collected in January, March and

June and analyzed for bacteria as well as cther pollutants.
B) RESULTS

Data for each of the stations shown on Figure 3.1 are given in the
following pairs of tables. 1In the first of each pair are shown date,
flow, concentration of pollutants, mean and £low-weighted mean concen-
trations.

At present there are no published standards applicable to the

concentrations of major pollutants (TN, TP, BOD and SS), in the waters

[



of Phillippi Creek. However, State standards have been published for
the maximum allowable concentrations of these pollutants in AWT plant
effluent. In the absence of alternatives, these standards have beeﬁ
used as criteria, for comparison purposes only, thréughout this study
and have therefore been included in the analytical tables. In the
second table éf each pair, which is derived from the first, are shown
instantanecus pollutant loads expressed as an annual rate in pounds.
Flow data used in these calculations were taken from Figures 2.2, 2.3

and 2.4. These flow data are summarized in Table 3.1.

S
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TABLE 3.1

PHILLIPPI CREEK - BASE FLOWS IN CFS

UsGs
STATION SAMPLE DATE
002299- STATION 1/21/80 3/10/80 6/03/80
584 15 27 32+
800 625 11 20 25f
795 626 4a 6a 204
627 2 3 10
780 628 78 144 5+
750 629 64 7@ 44
630 2 5 2
895 642 la 2a ‘ 12
670 2 3 1o
699 1 5 5

a . .
Measured; remainder estimated.



Loadings were calculated as the mean of the grab sample loads.

Mean of the loadings is identical with the loading calculated by using

the flow-weighted average concentration and the average flow for each

pollutant since:

by:

Flow-weighted concentration of a pollutant is defined as:

ClQl + C2Q2 + C3Q3 cue CnQn

Q] +Qy + 03 ... Q

where C; etc. is the concentration of pollutant at the
corresponding flow of Q; ... etc.

The pollutant load to the stream is:

{flow-weighted average) x (mean flow)

Now the mean flow is: Q; + Q2 + Q3 + ... Qn

n

. load = (ClQl + C2Q2 + C3Q3 + .. CnQn) X (Ql+Q2+Q3+ ase Qn)
(Q1+Q3 +Q3+-.- Qn) n

= 0 *C0, + C303 + ... CLO

n

which is the mean of individual loadings.

The factor used in converting from mg/l and CFS to Lbs/¥r is given
Lbs b .mg . 1 . CF . Sec
load in Y¥Yr Yr i CF Sec Yr

= 1 . mg
53,555 X 1 X 28.316 x CFS x 3,153 6,000

k]

1968.7 x mg/1l x CFS



Where pollutants were not detected by analysis, the computed loads are
entered in the tables as zero.

Significant quantities of pesticides were found in at least one
sample for all the pesticides cited in the data tables. If a pesticide
was never detected in any of the samples, the name does not appear in
the tables. Table 3.2 gives a list of pesticides which were never

detected.

TABLE 3.2

PESTICIDES, ETC., NOT DETECTED

i

Keto-endrin

Mirex

PCB {Aroclor 1254)2
Methoxychlor

Endosulphan

2 rnsulating fluid used in power transformers.
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USGS STATION 00229S~

TABLE 3.3

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

SAMPLE STATION 584

SAMPLE DATE July Jan—-June

Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June Flow-weighted
POLLUTANTS 1979 1979 1980 1980 1980 Mean Average Criteria
Major mg/L
TN l.048 2.582 2,102 1.819 1.888 2.08 3
TP .679 1.364 .282 1.286 .907 .93 1
BOD 7.5 1.4 1.0 1.0 2.7 1.08 5
S8 10.5 14 10.7 11.7 11.9 5
Pesticides pg/1
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND §
Chlordane ND ND ND . 0005 .0006
pp' DDE ND ND ND .0081  .002
Dieldrin ND ND ND . 0145 .0036
pp' DDD ND ND ND ND ND
i ND ND ND .8139 .0035
. /idane ND ND ND .0093  .0024
Képone ND ND ND ND ND
pp' DDT ND ND ND .123 .0308
Heavy Metals Ug/L
Cadmium i 1 ND ND T -4
Copper 36 3 3 7 12 3.5
Lead ND 8 ND ND 2 2
Mercury 7 .2 ND ND .2 ND
Zinc ie 55 7 19 24 21.8
Bacteria 000's/100 ml
Total coliform 26 >80 3.3 1.8 >27.8
Fecal coliform 7 .17 .03 2.4
Fecal streptococci 4 < L1 .01 < ,01 < .13
Flow CFS 15 27 32+ >25

@ See text p. 3.2

ND = Not detected
T Trace
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TABLE 3.4
PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299- SAMPLE STATION 584
SAMPLE DATE Jan
Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June
POLLUTANTS 1979 1979 1980 1980 1980 Mean
Major
TN 76,300 111,700 114,600 100,900
TP 40, 300 15,000 81,000 45,300
BOD 41, 300 53,200 63,000 52,500
SS 310,100 744,200 674,100 576,100
Pesticides
Heptachlor 0 0 c 0 0
Heptachlor epoxide 0 0 0 0 0
Chlordane o 0 0 .2 .1
,qu' DDE 0 0 0 .5 .2
ieldrin 0 ] 0 .9 .3
~“pp' DDD 0 0 0 0 0
BHC 0 0 0 .9 .3
Lindane. 0 4] ¢] -6 .2
Kepone o 0 ¢ ] 0
pp' DDT 0 0 G 1.4 .4

Heavy Metals

Cadmium 17.7 0 44.1 20.6
Copper 88.6 159.5 264.6 176.9
Lead 236.2 0 0 78.7
Mercury 4.4 o 0 1.5
Zinc 1633.0 350.8 1197.0 10640.3




TABLE 3.5

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

USGS STATION 002299-800

SAMPLE STATION 625

SAMPLE DATE July Jan~June
: Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June Flow-weighted
POLLUTANTS 1979 1979 1980 1980 1980 Mean Average Criteria®
Madjor mg/1
™ .913 3.880 3.987 2.927 3.81 3
TP .695 1.364 : 2.021 1.360 1.75 i
BOD 3.1 4.1 2,6 3.27 2,94 5
S8 6.5 6.5 5
Pesticides ug/1l
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND
Chlordane ND ND .0221 Nb .0055
pp' DDE ND ND ND ND ND
Dieldrin ND ND ND ND ND
pp' DDD ND ND .0118 ND ND
,P“% ND ND ND ND ND
. /dane ND ND ND .0521 .013
Kepone ND ND ND ND ND r
Heavy Metals ug/1
Cadmium 1 ND ND 1 .50 .44
Copper 24 .6 4.1 2 7.7 2,47
Lead 25 7 ND ND 8 1.37
Mercury ND .08 .12 ND .05 .05
Zinc 15 3.7 1.95 5 6.4 3.6 .
Bacteria 000's/100 ml l
Total coliform 11 8 45 3.8 >17 [
Fecal coliform 2.3 4.1 .57 2.3
Fecal streptococci .B2 .4 1.0 11 3.3
Flow CFS 11 20 25+ >19

4 gee text p. 3.2.
ND = Not detected.
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TABLE 3.6

PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299-800

SAMPLE STATION 625

SAMPLE DATE Jan
: Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June
POLLUTANTS 1979 1979 1980 - 1980 1980 Mean
Major
TN 84,000 196,200 140,100
TP 29,500 99,500 64,500
BOD 88,000 128,000 108,400
55 319,900 319,900
Pesticides
/
Heptachlor 0 0 0 ¢ 0
Heptachlor epoxide 0 0 0 0 0
Chlordane ‘ 6 0 .9 0 .3
pp' DDE 0 0 0 0 0
,“*Eldrin 0 0 0 0 0
_;'DDD 0 0 .5 0 .2
BHC 0 0 0 0 0
Lindane 0 0 0 2.6 .9
Kepone 6 0 0 0 0
Heavy Metals
Cadmium 0 0 49,2 16.4
Copper 13.0 161.4 98,4 90.9
Lead 151.6 0 0 56.5
Mercury 1.7 4.7 0 2.1
Zinc 80.1 76.8 246.1 134.3




TABLE 3.7

PHILLIPPI CREEK -~ ANALYTICAL DATA AT BASE FLOW

USGS STATION 002299-795 SAMPLE STATION 626

SAMPLE DATE July Jan-June

Jul 25 Sep 10 Jan 21 Mar 10 Jun 03 June Flow-weighted

POLLUTANTS 1979 1979 1980 1980 1980 Mean Averaqge Criteria®
Major mg/l
TN ' 2.530 6.852 5.788 7.174  5.579 6.85 3
TP . 900 2.021 1,460 2.02bP 1
BOD 3.7 7.1 3.0 .6 3.6 1.94 5
Ss 0 3.7 3.0 2,2 2.73 5
Pesticides ug/1
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND T ND ND .0059 . 0015
Chlordane ND ND ND ND ND ?
pp' DDE ND ND ND ND ND
Dieldrin ND ND ND ND ND
pp' DDD ND ND ND . 0208 .0052 i
BHC . ND ND ND .0318 .008
{W\gane ND .0676 .20 .1e67 .108 -
L. Jone ND ND ND ND - ND
-ﬁéavy Metals ug/1
!
EE SR , }
Cadmium ND .5 ND 1 .38 .55 }
Copper 36 4.2 3.6 6 12.45 5.27
Lead ND 7 ND ND 1.75 .70
Mercury 1.3 .15 ND ND .36 .02
Zinc ND 2.5 1.4 2 1.48 1.45
Bacteria 000's/100 ml
Total coliform 170 380 1.8 4.6 139
Fecal coliform 9.8 1.3 5.5
Fecal streptococci 1.2 .1 .07 .2 .4
Flow CFS 4 6 20 10

4 See text p. 3.2.
b June only.
ND = Not detected.
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TABLE 3.8

PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299-795

SAMPLE STATION 626

SAMPLE DATE Jan
Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June
POLLUTANTS 1979 1979 1980 13980 1980 Mean
Major
TN 53,700 68,400 282,500 134,900
TP 79,600 79,6002
BOD 55,900 35,400 23,600 38,300
5s 0 43,700 118,100 53,900
Pesticides
Heptachlor 0 0 0 0 o
Heptachlor epoxide o 0 0 .2 .1
Chlordane ] 0 0 0 0
pPp' DDE 0 0 0 0 ¢
;~~DPileldrin 0 0 0 0 0
. ep’ DDD 0 0 ¢ .8 .2
" BHC 0 0 0 1.3 -3
Lindane 0 .5 2.4 6.5 2.3
Kepone 0 ¢ 0 0 0
Heavy Metals
Cadmium 0 3.9 0 39.4 10.8
Copper 33.0 42.5 236.2 163.9
Lead g 55.1 o 0 13.8
Mercury 1.2 0 0 .4
Zinc 0 19.7 16.5 78.7 28.7

2 June only.
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USGS STATION 002299-

TABLE 3.9

PHILLIPPI CREEK — ANALYTICAL DATA AT BASE FLOW

SAMPLE STATION 627

SAMPLE DATE July Jan~-June
Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June Flow-weighted
POLLUTANTS 1979 1979 1980 1980 1980 Mean Average Criter:
Major mg/l
TN . 853 2.130 1.218 1.400 1.45 3
TP .579 .420 1.103 .676 .95 1
BOD 7.6 2.0 .5 3.37 .84 5
S8 2.0 3.0 2.5 2.77 5
Pesticides ug/1
Heptachlor ND ND .0050 .0017
Heptachlor epoxide NbB ND .0076 .0023
Chlordane ND ND . 0050 L0017
pp' DDE ND ND ND ND
Dieldrin ND ND ND ND
pp’ DDD ND ND ND ND
BHC ND ND .0341 .0114
" “Lindane ND ND . 0045 L0015

s, Aepone ND ND ND ND
Heavy Metals ug/1
Cadmium ND ND ND ND ND
Copper 36 NP ND ND ND
Lead ND ND ND ND ND
Mercury ND ND ND ND ND
Zinc .12 ND 6 2,04 4.6
Bacteria 000's/100 ml
Total coliform 2.1 7.3 2.1 3.8
Fecal coliform .22 .29 .39 .30 -
Fecal streptococci .09 .05 .09 .08
Flow CFS 2 3 10 5

a
ND = Not detected.

See text p. 3.2.
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'TABLE 3.10

PHILLIPPI CR

EEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USG5 STATION 002299-

SAMPLE STATION 627

SAMPLE DATE Jan
Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June
POLLUTAMTS 1979 1979 1980 1980 1980 Mean
Major
™™ 12,600 24,000 18,300
TP 2,500 21,700 12,100
BOD 11,800 9,800 10,800
55 11,800 59,100 35,500
Pesticides
Heptachlor 0 0 .1 0 f
Heptachlorepoxide 0 0 .2 .
Chlcordane 0 0 .1 0
pp' DDE 0 0 0 0
Dieldrin 0 0 0 0
~\' DDD 0 0 0 0
.. AC 0 0 .7 .2
Lindane ¢ o .1 0
Kepone ¢ G 0 0
Heavy Metals
Cadmium 0 0 0 0
Copper 0 o 0
Lead 0 0 0 0
Mercury 0 0 0 0
Zinc 0 118.1 59.1




USG5 STATICON 002299-780

TABLE 3.11

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

SAMPLE STATION 628

Flow CFS

SAMPLE DATE July Jan-June
Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June Flow-weighted
POLLUTANTS 1979 1979 19380 1980 1980 Mean Averaqge Criteria“
Major mgy/l
TN . 285 3.948 1.961 2.920 3.14b . 3
TP . 105 1.061 1.470 1.079 1.240 1
BOD 8.5 5.0 2.9 5,47 4,15 5
ss 8.0 9.5 8.75 8.67° 5
Pesticides ug/1
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND
Chlordane ND ND ND ND ND i
pp' DDE ND ND ND ND ND
Dieldrin ND ND ND ND ND
pp' ‘-DDD ND ND ND ND ND
BHC ND ND ND .0048 .0012
S dane ND .0582 ND .0115 .017
. jone ND ND ND ND ND
Heavy Metals ug/1l
Cadmium ND ND ND ND ND ND
Copper - 18 2.3 2.2 5 6.88 2.8
Lead ND 13 ND 10 - 5,75 5.5
Mercury .45 1.2 ND .41 .76
Zinc 10 8.4 2.9 20 10.3 7.7
Bacteria 000's/100 ml
Total coliform 14 >80 4.8 2.1 >25.2
Fecal coliform 5.9 .24 .2 2.1
Fecal streptococci 1.1 .5 .14 . 045 .55
7 14 5 9

& gee text p. 3.2.
b Jan. ‘and June
ND = Not detected.



TABLE 3.12
PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

V5G5S STATION (002299-780 SAMPLE STATION 628
SAMPLE DATE Jan

Jul 25 Sep 24 Jan 21 Mar 10  Jun 03 June
POLLUTANTS 1979 1979 1980 1980 1930 Mean
Major
TN 54,900 19,300 37,1009
TP 14,800 14,500 16,6004
BOD 69,500 28,500 49,0008
55 111,300 93,500 102,400@
Pesticides
Heptachlor 0 0 0 0 G
Heptachlor epoxide 0 0 0 0 0
Chlordane 0 0 0 0 o
pp' DDE 0 0 0 0 0
Dieldrin 0 0 0 0 0
'"Wﬂ DDD 0 0 0 0 1]
oL 0 0 0 .05 .02
Lindane 0 .8 0 .1 .3
Kepone 0 0 0 0 0
Heavy Metals
Cadmium Q Q ] 0 0
Copper 32.0 60.6 49.2 47.2
Lead 0] 180.7 0 98.4 93.1
Mercury . 6.3 33.1 Q 13.1
Zinc 0 116.8 79.9 196.8 131.2

a4 June only.



TABLE 3.13

N PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

USGS STATION 002299-750 SAMPLE STATION 629
SAMPLE DATE July Jan—June
Jul 25 Oct 01 Jan 21 Mar 10 Jun 03 June Flow-weighted
POLLUTANTS 1979 1979 1980 1980 1980 Mean Average Criteri.
Major mg/1
TN 2.035 2.864 1.533 1.148 1.895 1.91 3
TP . 965 . 606 .210 .919 .689 .52 1
BOD 6.5 _ .9 2.0 1.4 2.7 1.47 5
58 2.5 6.0 4.0 4,2 4,29 5
Pesticides Ug/l
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND
Chlordane ND ND ND ND ND
Pp' DDE ND ND ND ND ND
Dieldrin WD WD ND ND ND
pp' DDD ND ND ND ND ND
BHC ND ND ND ND ND
Lindane ‘ ND ND ND ND ND
s pone ND ND ND ND ND
“Héavy Metals ng/1
Cadmium .6 ND ND .2 .2
Copper ND 2.6 1.6 ND 1.05 1.2
Lead ND ND ND ND ND ND
Mercury ND .23 ND NB .06 .06
Zinc ND 1 6 1 2.0 2.3

Bacteria 000's/100 ml

Total coliform 11 400 6.9 1.6 105
Fecal coliform .73 .65 .15 .48
Fecal streptococci .73 .5 .064 .61
Flow CFS 6 7 4 6

a

See text p. 3.2.
ND = Not detected.
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TABLE 3.14

PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002289-750

SAMPLE STATION 629

SAMPLE DATE Jan
Jul 25 Oct 01 Jan 21 Mar 10 Jun 03 June
POLLUTANTS 1979 1979 1980 1980 1980 Mean
Major
TN 33,800 21,100 $,000 21,300
TP 7,200 2,900 7,200 5,800
BOD 10,600 27,600 11,000 16,400
sS 29,500 82,700 31,500 47,900
Pesticides
- 4
Heptachlor 0 0 0 0 0
Heptachlor epoxide 0 a 0 0 0
Chlordane o 0} 0 0 0
pp' DDE 0 0 1 0 0
.F“ﬁ;drin 0 0 0 0 0
./ pDD 0 0 0 0 0
BHC 0 0 0 0 0
Lindane 0 0 0. 0 0
Kepone 0 0 0 0 0
Heavy Metals
Cadmium 7.1 0 0 2.4
Copper 0 30.7 22,0 0 13.2
Lead 0 ¢ 0 0 0
Mercury 0 2.7 0 0 -7
Zinc 0 11.8 82.9 7.9 25.7




TABLE 3.15

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

USGS STATION 002299-

SAMPLE STATION 630

a

: SAMPLE DATE July Jan—June
Jul 25 Oct 01 Jan 21 Mar 10 Jun 03 June Flow-weighted

POLLUTANTS 1979 1979 1980 1980 1980 Mean Average Criteria
Major mg/L
TN 1.614 2.508 3.048 1.208 2.094 2,52 3
TP .886 .606 ND .735  .742 .69P 1
BOD 6.0 1.3 2.0 .9 2.5 1.59 5
SS 1.0 1.7 1.35 1.35P 5
Pesticides ug/l1
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ND ND ND WD f/
Chlordane ND ND ND ND ND
pp' DDE .004 ND ND ND .00l
Dieldrin ND ND ND ND ND
pp' DDD .009 ND .0823 ND .02
TR ND ND ND . 0706 .18 .
. /ane ND ND ND ND ND
Kepone ND ND ND ND ND
Heavy Metals Hlg/1
Cadmium ND 1.5 ND ND .38 .38
Copper ND 3 3.7 1 1.93 2.9
Lead ND ND ND ND ND ND
Mercury .03 .23 ND ND .07 .05
Zinc .15 2.6 .9 2 1.41 i.52
Bacteria 000's/100 ml
Total coliform 24 51 3.8 26.3
Fecal coliform 1 .34 .67
Fecal streptococci 2.2 .1 .27 .18 .84
Flow CFS 2 5 2 3

2 gee text p. 3.2.
b Jan. and June.
ND = Not detected.
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USGS STATION 002299-

TABLE 3.15

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

SAMPLE STATION 630

SAMPLE DATE July Jan-June
Jul 25 Oct 01 Jan 21  Mar 10 Jun 03 June Flow-weighted

POLLUTANTS 1978 1979 1980 1980 1980 Mean Average Criterig®
Major mg/l
TN 1.614 2.508 3.048 1.208 2.094 2,52 3
TP .886 .606 ND .735 742 .69D 1
BOD 6.0 1.3 2.0 .9 2.5 1.59 5
ss 1.0 1.7 1.35 1.35P 5
Pesticides ug/1
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ‘ND ND ND ND
Chlordane ND ND ND ND ND
pp' DDE .004 ND ND ND .001
Dieldrin ND ND ND ND ND
pp' BDD .009 ND .0823 ND .02
2N ND ND ND .0706 .18
.. Jane ND ND ND ND ND
Képone ND MD ND ND ND
Heavy Metals ug/1
Cadmium ND 1.5 ND - ND .38 .38
Copper ND 3 3.7 1 1.93 2.9
Lead ND ND ND ND ND ND
Mercury .03 .23 ND ND .07 .05
Zinc -15 2.6 .9 2 1.41 1.52
Bacteria 000's/100 ml
Total celiform 24 51 3.8 26.3
Fecal coliform 1 .34 .67
Fecal streptococci 2.2 .1 .27 .18 .B4
Flow CFS 2 5 2 3

2 gee text p. 3.2.
b Jan. and June.
ND = Not detected.

3.19



My TABLE 3.16
PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299- . SAMPLE STATION 630
SAMPLE DATE Jan

Jul 25 Cct 01 Jan 21 Mar 10 Jun 03 June

POLLUTANTS 1979 1979 1980 1980 1980 Mean

Major

™ 9,900 30,000 4,800 14,900

TP 2,400 2,900 2,7004

BOD 5,100 19,700 3,500 9,400

Ss ‘ 3,900 6,700 5,3002

Pesticides

Heptachlor 0 0 0 0 0

Heptachlor epoxide 0 0 0 o 0

Chlordane 0 0 0 0 0

~=! DDE 0 0 0 0 0

' 1xarin 0 0 0 0 0

pp' DDD 0 .8 ) .3

BHC 0 0 0 .3 .1

Lindane . 0 0 0 0 0

Heavy Metals

Cadmium 0 5.9 0 o 2.0
Copper 0 11.8 36.4 3.9 17.1
Lead 0 . 0 0 0 0

Mercury .9 0 G .3
Zinc 10.2 8.9 7.9 9.0

& Jan. and June



TABLE 3.17

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

USGS STATION 002299-895 SAMPLLE STATION 642
SAMPLE DATE July Jan-June
Jul 25 Sep 24 Jan 21 Mar 10 Jun 03 June Flow-weighted

POLLUTANTS 1979 1979 1980 1980 1980 Mean Average Criteria®
Major mg/1 -

TN 1.001 3.353 2.697 1.530 1l.145 2.56 3
TP .414 .606 ND 1.103 .708 .65 1
BOD 6.4 1.5 1.0 1.0 1.48 1.15 5
sS 0 2.5 .5 1.0 1.37 5
Pesticides ug/1

Heptachlor ND ND ND ND ND y

Heptachleor epoxide ND ND ND ND ND

Chlordane ND ND ND ND ND

pp* DDE ND ND ND ND ND

Dieldrin ND ND ND ND ND
\f DDD ND ND ND ND ND

£ ND ND ND .0182 .0045

Lindane ND ND ND ND ND

Kepone ND ND ND ND ND

Heavy Metals pg/l

Cadmium 3 .7 ND ND .93 .19

Copper 12 ND 1.8 ND 3.45 .09

Lead ND 7 ND "ND 1.75 1.68

Mercury ND .38 .12 ND - .125 .15

Zinc 3 5.4 6.5 2 4,23 5.1

Bacteria 000's/100 ml

Total coliform 8 9.5 12 9.83

Fecal coliform .8 2.1 1.45

Fecal streptococci -2 -1 .23 .46 .25

Flow CF3 1 2 i 1.3

&
ND

See text p. 3.2.
Not Detected,
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TABLE 3.18

PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299-895

SAMPLE STATION 642

SAMPLE DATE Jan

Jul 25 Sep 24 Jan 21 Mar 10 Jun @3 June
POLLUTANTS 1979 1978 1980 1980 1980 Mean
Major
TN 6,600 10,600 3,000 6,700
TP 1,200 NA 2,200 1,700
BOD 3,000 3,900 2,000 3,000
S5 0 9,800 1,000 3,600
Pesticides i
Heptachlor g 0 0 0 0
Heptachlor epoxide 0 0 0 0 a
Chlordane 0 0 o 0 ¢
/" DDE 0 0 0 0 0
L. Jldrin 0 0 o o 0
pp' DDD 0 0 0 0 0
BHC 0 0 0 .04 0
Lindane 0 v 0 0 0
Kepone 0 0 0 0 0
Heavy Metals
Cadmium 1.4 g 0 .5
Copper ‘ o 7.0 0 2.4
Lead 0 13.8 . 0 ] 4.4
Mercury 0 7 .5 0 .4
Zinc 10.6 25.6 3.9 13.4

3.22



TABLE 3.19

PHILLIPPI CREEK - ANALYTICAL DATA AT BASE FLOW

ND =

USGS STATION 002299- SAMPLE STATION 670
SAMPLE DATE July Jan-June
Jul 25 Oct 01 Jan 21 Mar 10 Jun 03 June Flow-weighted
POLLUTANTS 1979 1979 1980 13880 1980 Mean Average Criteria'
Major mg/1
™ 1.877 9.713 8.533 16.658 9.195 14.1 3
TP .976 3.585 2,280 2,284 1
BOD 6.4 4.2 3.0 4.5 3.47P 5
ss 0 1.7 6.5 7.1 4.7 5
Pesticides ug/1
Heptachlor ND ND ND ND ND
Heptachlor epoxide  ND ND ND .0433 .01
Chlordane ND ND ND ND ND
pp' DDE .030 ND .0522 ND .020
Dieldrin ND ND ND .01le6 .003
fﬁﬁ' DDD . 024 ND .0414 .0852 .038
I ND ND ND .0250 .0062
“indane ND ND .179 .399 .145
Kepone .0091 ND ND ND .0023
Endrin .072 ND ND ND .018
Heavy Metals pg/1
Cadmium ND .5 ND ND .125
Copper ND 1 4.6 6 2.9
Lead ND ND ND ND ND
Mercury ND .23 ND ND . 058
Zinc 53 3.3 3.4 ND 14.9
Bacteria 000°s/100 ml
Total coliform 18 76 28 28 37.5
Fecal coliform 3.5 .27 3 2.26
Fecal streptococci «5 .1 .18 2.6 .85
Flow CFS 2 3 10 5
4 June.
b jJan. and Mar.
€ See Text p. 3.2.
Not detected.



TABLE 3,20

PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299~

SAMPLE STATION 670

Jan. and Mar.

SAMPLE DATE Jan

Jul 25 Oct 01 Jan 21 Mar 10 Jun 03 June
POLLUTANTS 1979 1979 1980 1980 1984 Mean
Major
"IN 38,200 50,400 327,900 138,800
TP 70,600 70,6002
BOD 16,500 17,700 17,100P
55 0 10,000 128,000 46,000
Pesticides
Heptachlor 0 0 0 0 0
Heptachlor epoxide 0 0 0 .9 .3
Chlordane V] ¢ 0 0 0
p=! DDE 0 .3 0 .1 ¥

Adrin 0 0 0 0 0 !

pp’ DDD 0 .2 1.7 .6 -
BHC o 0 1) .5 .2
Lindane 0 ] 1.1 7.9 3.0
Kepone 0 0 0 0
Endrin 0 0 0 0
Heavy Metals
Cadmium 0 2.0 0 0 .7
Copper 0 3.9 27.2 1ls.1 49.7
Lead 0 0 0 0 0
Mercury 0 .9 0 0 .3
Zinc 13.0 20.1 0 i1.0
a June,



it e

USGS STATION 002299-

TABLE 3.21

PHILLIPFI CREEK - ANALYTICAL DATA AT BASE FLOW

SAMPLE STATION 699

SAMPLE DATE July Jan—-June
Jul 23 Oct 01 Jan 21  Mar 10 Jun 03  June Flow-weighted
POLLUTANTS 1379 1979 1980 1980 1980 Mean Average Criteria®
Major mg/1
™ .633 2,355 1.839 2.010 1.709 2.00 3
TP 222 1.061 .141 1.103 .632 .74 1
BOD B.4 2.4 1.0 2.3 3.52 1.98 5
SS ' 0 2.7 2.0 1.57 1.92 5
Pesticides Hg/1
A
i
Heptachlor ND ND ND ND ND /
Heptachlor epoxide ND NDb ND ND ND
Chlordane ND ND ND ND ND
pp' DDE ND ND ND ND ND
77 ldrin ND ND ND .003 . 0009
_ / DDD ND ND ND ND ND
BHC ND ND ND .00%6  .0024
Lindane ND ND ND ND ND
Kepone ND ND ND ND ND
Heavy Metals g/l
Cadmium ND 1 ND 1 .5 .66
Copper ND ND ND 1 .25 .56
Lead ND ND ND ND ND ND
Mercury .2 .08 .12 ND .10 .03
Zinc ND .09 ND 3 .98 1.68
Bacteria 000°'s/100 ml
Total coliform 13 5.6 9.3
Fecal coliform .21 .83 .52
Fecal streptococci .09 1.2 .65
Flow CFS 1 2 5 3

4 gee text p. 3.2.

ND = Not detected.
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TABLE 3. 22

PHILLIPPI CREEK

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

USGS STATION 002299-

SAMPLE STATICON 699

SAMPLE DATE Jan
Jul 25 Oct 01 Jan 21 Mar 10 Jun 03 June
POLLUTANTS 1979 1979 1980 1280 1880 Mean
Major
TN 4,600 7,200 19,800 10,500
TP 2,100 600 10,900 3,900
BOD 4,700 3,900 22,600 10,400
S8 0 10,600 19,700 10,100
Pesticides j
Heptachlor 0 0 0 0 0
Heptachlor epoxide 0 0 0 0 0
Chlordane 0 0 0 0 0
-‘r“ﬂ DDE 0 0 0 0 0
. Adrin 0 0 0 .03 .01
pp' DDD 0 0 0 0 0
BEC 0 0 0 .1 .03
Lindane 0 0 0 0 0
Kepone 0 0 0 0 0
Heavy Metals
Cadmium 0 2.0 0 9.8 3.9
Copper 0 o 0 9.8 3.3
Lead 0 0 0 0 0
- Mercury .2 +5 g .2
Zinc 0 .2 0 29.5 9.9

3.26
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C) DISCUSSION

The concentrations of the pollutants found at each station have
been collected in Table 3.23 and the stations and dates associated with
concentrations that exceed the criteria in Table 3.24. High concentra-—
tions do not appear to be associated with any one date, but they are
clearly associated with stations €25, 626, 628 and 670. There appear to
be no high concentrations associated with stations 627, 630 and 699.

The pollutant loads foﬁnd af each station have similarly been
collected in Table 3.25 and the dates and stations associated with high
loadings listed in Table 3.26. Again the high loads do not appear to be
associated with any one date. However, the same stations, 625, 626, 628
and 670, show high loadings and they are joined by station 584. There
are no unusually high loadings associated with stations 627, 630, 642
and 699,

When the analyses at station 584 ére compared with those at sta-
tion 625 it wililbe seen that thg nutrient levels at station 584 are

never higher, and often less, than at station 625 in spite of point

.source effluent being discharged into the creek. On the other hand

levels of suspended solids, copper and zinc are usually higher at

station 584.

3.27



TABLE 3,23

PHILLIPPI CREEK - MEANS OF "ANALYTICAL DATA AT BASE FLOW

July '79 — June '80

POLLUTANTS SAMPLE STATIONS
Major mg/1 584 625 626 627 625 629 630 642 670 69¢
TN 1.89 2,93 5.58 1.40 2,92 1.90 2.09 2,15 9.20 1.7
TP 1.43 1.36 1.46 .68 1.08 .69 .74 .71 1.18 .
BOD 2.7 3.3 3.6 3.4 5.5 2.7 2.5 2.5 4.5 3.8
85 11.7 6.5 2.2 2.5 8.8 4,2 1.4 1.0 7.1 1.6
Pesticides ug/1
Heptachlor 0 0 0 .002 0 0 0 0 0 0
Heptachlor

epoxide 0 0 .002 .003 0 0 0 0 .01 o}
Chlordane 0 . 006 0 -.002 0 0 0 0 0 0
pp' DDE. .002 0 0 0 0 0 .001  © .02 0
Dieldrin . 004 0 Q 0 0 0 0 0 .003 .C.
pp' DDD g .029 . 005 0 0 0 .02 0 .04 0
BHC . 004 0 .008 .01l .001 g .018 . 005 .01 -C
Lindane .002 .013 .108 .002 .017 ¢ 0 0 .15 0
Kepone 0 0 0 0 0 0 0 0 .002 0
™ ppT 031 © 0 0 0 0 0 0 0 0 ..
\_ drin 0 0 0 0 0 0 0 0 .02 0 -
Heavy Metals ug/1 ‘

i.

Cadmium .4 .5 Y 0 0 .2 .4 .9 -1 .g
Copper 2,2 7.7 12.5 0 6.9 1.1 1.9 3.5 2.9 .3
Lead 2.0 25.0 1.8 0 5.8 .06 0 7.0 g o .
Mercury .2 .1 .4 0 .4 .1 .1 .13 .06 X
2inc 4,2 6.4 1.5 2.0 10,3 2.0 1.4 4.2 14.9 1.0
Bacteria 000's/100 ml f
Total

"Coliform >27.8 >17 139 3.8 >25.2 105 26.3 9.8 37.5 9.1
Fecal ‘ '

Coliform 2.4 2.3 5.5 .3 2.1 .5 .7 1.5 2.3 -5
Fecal

Streptococel < |1 3.3 .4 -1 .6 .6 .8 .3 -9 .

3.28
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POLLUTANTS

TABLE 3. 24

Stations and Dates Associated with Pollutant Concentrations
Wwhich Exceed the Criteria?

SAMPLE STATION NUMBER

284 625 626

628

629 642 670

Major
™

TP

BOD

S5

Pegticides

pp' DDD

BHC

Lindane

Cadmium

Copper

Lead
Mercury
Zinc
Bacteria

Total
Coliform

Fecal
Coliform

Fecal

Streptococci

ALL

09/04/79

ALL

SINCE
03/10/80

T
. Avy Metals

07/25/80 07/25/80

07/25/80

01/20/80

10/09/79
01/21/80

10/09/79

06/03/80

09/04/79
01/21/80

07/25/80

01/21/80
06/03/80

06/03/80

ALL SINCE
01/22/80

ALL ON
HIGH SIDE

06,/03/80

03/10/80
06/03/80

07/25/79

07/25/80

01/21/80

@  Bee text p. 3.2.

JTho= ALl dates.



TABLE 3.25

PHILLIPPI CREEK

Zinc

Mean Pollutant Loadings at Base Flow Jan.—-Jun. 1980, Annual Rate in Pounds
POLLUTANTS SAMPLE STATIONS
: 584 625 626 627 628 629 630 642 670 699
Major
™ 100,900 140,100 134,900 18,300 37,100 21,300 14,900 6,700 138,800 10,¢
Tp 45,300 64,500 79,600 12,100 14,600 5,800 2,700 1,700 70,600 3,f
BOD 52,500 108,400 38,300 10,800 49,000 16,400 9,400 3,000 17,100 10,4t
Ss 576,100 319,900 53,900 35,500 102,400 47,900 5,300 3,600 46,000 10,
Pesticides
Heptachlor 0 0 0 0 0 0 0 0 0 0
Heptachlor : y
epoxide Q 0 .1 .1 0 0 0 0 .2 0
Chlordane .05 .2 0 0 07 0 o 0 0 ¢]
pp' DDE .1 0 0 0 0 0 0 0 1 0
Dieldrin .2 0 0 0 0 0 0 0 0 0
/' DDD 0 .1 .2 0 0 0 2 0 .6 O'é
; L .2 0 .3 2 0 0 .1 0 -1 0
Lindane S .2 .6 2.3 0 .2 0 0 0 2.3 0 =
Kepone 0 0 0 0 0- 0 0 0 0 0
pp' DDT ! 0 0] 0 0 0 0 0 Y 0
Heavy Metals
Cadmium 20.6 16.4 10.8 it C 2.4 2.0 .5 .7 3.8
Copper 170.9 90.9 103.9 0 47.2 13.2 17.1 2.4 49,7 3.3
Lead 78.7 50.5 13.8 0 93,1 0 0 4.4 0 0
Mercury 1.5 2.1 .4 0 13.1 o7 .3 .4 .3 .c
1060.3 134.3 28,7 59.1 131.2 25,7 9.0 13.4 11.0 9.¢




TABLE 3.26

Stations and Dates Associated with High Loads of Pollutants

e

3.31

POLLUTANTS SAMPLE STATION NUMBER
584 625 626 628 629 670
Major
01/21/80
TN ALL 06,/03/80 ALL 01/21/80 ALL
TP 06/03/80 06/03/80 06/03/80 06/03/80
03/10/80 01/21/80
BOD 06,/03/80 06/03/80 01/21/80 01/21/80
01/21/80 _
ss ALL 06/03/80 06/03/80 06,/03/80 03/10/80 06/03/80
" Pesticides
" ndane 06/03/80 06,/03/80
Heavy Metals
Cadmium 06/03/80 06,/03/80 06/03/80 03,/10/80
03/10/80 03/10/80
Copper ALL 06/03/80 06/03/80
01/21/80
Lead 01/21/80 06,/03/80
Mercury Q03/10/80
01/21/80 03/10/80
Zinc 06/03/80 06/03/80 06/03/80 ALL 03/10/80
ALL = All dates



., S

The quality of water entering Roberts Bay from the creek during {
periods of low-flow must be judged from the analyses of samples at |
station 584. Total nitrogen concentration is below the criterion
adopted; total phosphorus and BOD are sometimes slightly higher but the
suspended solids are two or three times the criteria adopted - possibly
caused at different times by construction work, road building and
dredging as well as by the discharge of effluent from point‘sources.
The concentrations of copper are sometimes high and the concentrations
of zinc are sometimes very high in relation to usual values and these
high levels are not found at any other station. These results suggest
that the source may be one pf the point sources discharging into the
creek between stations 625 and 584.

" The proportions of analyses which exceed the criteria are given in
Table 3.27.
TABLE 3.27 -
Proportion of Analyses Exceeding Criteria®

POLLUTANT STATION NUMBER

584 625 626 627 628 629 630 642 670 699

TN 2/3  3/4 1/4  1/4  3/4

TP 2/4 2/3 172 1/3  2/3 _ 173 172 2/4

BOD 1/4 1/3  2/3 /4 174 /3 1/4 |
ss /4 171 2/2  1/3 1/3 1
a

See text p. 3.2.
A consideration of water quality in relation to these criteria, the
relative importance of point source discharges on creek water gquality

and the ceonservation of pollutants will be deferred until Section 4.






THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTION 4 - POINT SQURCES

A) DESCRIPTION

The four point sources discharging into Phillippi Creek are listed
in Table 4.1 and their locations are shown in Figure 4.1, The quality

and quantity of effluent varies widely from plant to plant and depends

on the type of influent and the treatment process employed. South Gate

Utilities uses advanced waste treatment (A.W.T.) with nutrient removal
prior to discharge; Consequently, the effluent is expected tq meet
State standards. The other three plants employ secondary treatment with
additional filtratién. They discharge effluents which are expected to
meet only the.County standards.

During the study year effluent from each plant was sampled once
each quarter. The samples to be analyzed for nutrients and suspended
solids were collected over a twenty-four hour period and combined to
give a composite sample. ' Grab samples were taken for determination of
pesticides and heavy metals. Flow data were obtained from daily opera-
tion reports of the utilities which had been submitted to the Sarascta
County Pollution Control Division. Theée flows were confirmed by

checking sewage plant flow charts during the sampling period.

4,1°



TABLE 4.1

POINT SOURCES LOCATED IN PHILLIPPI CREEK BASIN

Flow 12 Month
Design Average Flow Required
Type of Capacity /79 - 6/80 Discharge

Source Treatment (MGD) & {MGD) 2 Standards
Atlantic Contact Sarasota
Utilities* Stabilization 0.900 0.476 CountyP
Florida Cities
South Gate Advanced Waste State of
Utilities Treatment 1.36 0.769 Florida®
Kensington
Park Contact Sarasota
Utilities Stabilization 0.560 0.473 Countyb
Southeast Contact Sarasota
Utilities Stabilization 0.092 0.061 CountyP

* Formerly Southern Gulf Utilities.
a Capacities and flows in million gallons per day.

Sarasota County Ordinance 72-37 (see text).

€ gee text.

As indicated in Table 4.1, two standards apply at present to sewage

treatment plants within the Phillippi Creek basin.

Sarasota'County

Ordinance 72-37 requires 98% removal of TS5 and BOD, if the effluent is

discharged into the creek, but will permit only 90% removal if the

effluent is disposed of by percolation-evaporation ponds, drain fields

or spray irrigation.

These standards which have been under re-consideration for a number

of years, are related to the quality of the input to the plant and not

to the analysis of the effluent.
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The State of Florida required some sewage treatment plants that are i
discharging into brackish or saline waters to achieve a very high quality
effluent {e.g., South Gate Utilities). Suspended solids and BOD must
not exceed 5 mg/l, total nitreogen must not exceed 3 mg/l and total
phosphorus must not exceed 1 mg/l. The application of these strict
reqguirements to all surface water discharged within the area is also
under consideration.

The concentrations of pesticides and heavy metals had not been
reported before this study was made. There are, therefore, no standards
set for these pollutants applicable to the sewage plants in the area.

According to the current '20)’ plan for Sarasota County, three of
the existing plants are?to be phased out and sewage is to be t@eated by
one of the proposed five "regional" treatment facilities. At present,
the '201' plan has not been implemented and no plans have been submitted
to Sarasota County's Pollution Control Division for the phase-out or e
expansion of any of the existing treatment plants.

Most of the one hundred treafment plants in Sarasota County are
small, packaged plants with a éapacity of 50,000 galions per day or
less. Only ten of these are allowed.to dischargé surface water. Four

of these ten use AWT and six use secondary treatment.
B) RESULTS
The data obtained in this study are summarized for each utility in

the following sections.

4.4



Atlantic Utilities (formerly Southern Gulf).

This plant has recently been expanded to its current capacity of
0.9 million gallons per day (MGD) and, in October 1980, served a pépu—
lation of 7,182 via 1912 connections. However, during the study year
the flow averaged only 0.476 MGD (.737 CFS).

The effluent analyses are given in Table 4.2 and the cérresponding
loadings in Table 4.3. ~ Although there are significant differences
between the data for this study and that reported by the Pollution
Control Division (PCD), it must be remembered that the PCD data refer to

the periocd prior to plant expansion.



TABLE 4.2

ATLANTIC UTILITIES - ANALYTICAL DATA

Oct—-Jun

Feb and Jun.

™D = sarasota County Pollution Control Division.

4.6

excludir
03/10/8¢
: SAMPLE DATE Flow
la/2- 2/4- 4/8- 6/2- Jun. '80 PCD Weighted
POLLUTANTS 8/7/7%9 3/79 5/80 3/10/80 9/80 3/80 Mean Mean Average '
Major mg/1
TN 7.40 15.16 12.87 29.95 16.34 24.0 12.61
TP 7.21 7.532 5.35 7.17 6.82 10.19 6.79
BOD 9 22 11 14P 13.3 14.58
88 9 13 9 8 9.8 12.6 9.90
Pesticides ug/1l
Heptachlor ND ND ND ND ND
Heptachlor
/7 epoxide ND 3] ND ND ND
~ilordane ND ND ND ND ND
pp" DDE ND ND ND ND ND
Dieldrin ND ND ND ND ND '
pp' DDD ND  ND ND .139 .035 |
BHC ND ND ND ND ND
Lindane ND . 127 ND .233 .090
Kepone .052 ND ND ND .013 i
Aldrin ND .072 ND ND .018 :
pp' DDT ND . 266 ND ND .066
Heavy Metals ug/l
Cadmium 1 1.6 ND ND .65 1.03°
Copper 130 16.9 ND 1 37 11.00%
Lead ND 19 ND ND 4.75 12, 19€
Mercury o7 .17 ND ND .22 .11¢
Zinc 158 44.9 ND 15 54.5 34.1€
Flow CFS .B74 .712 .724 -396 677
a Or thophosphate.
b peb - Jun '80.
<



TABLE 4.3

ATLANTIC UTILITIES

Grab Sample Peollutant Loads Expressed as Annual Rate in Pounds

SAMPLE DATE

10/2- 2/4- 4/8- 6/2-

POLLUTANYTS 3/79 5/80 3/80 5/80 Mean
Major
™ 12,732 21,250 18,344 23,467 16,083
TP 12,406 10,5554 7,626 5,618 9,051
BOD _ 12,615 31,357 8,618 17,3300
538 15,486 18,222 12,828 6,268 13,201
Pesticides j
Heptachlor v; g 0
Heptachlor

epoxide 0 0 0
“}%ordane t] 0 0

./ DDE 0 0 0
Dieldrin ] 0 t]
pp' DDD 0 .11 .05
BHC 0 0 0
Lindane . 218 .78 .50
Kepone 0 0 0
Aldrin .123 0 0
pp' DDT . 457 o .23
Heavy Metals
Cadmium 2.24 0 1.12°
Copper 23.69 .78 12,2¢
Lead 26.63 0 13.3¢
Mercury .24 0 .12€
Zinc 62.94 11.69 37.3€

4 orthophosphate.
Feb—Jun '84.

¢ Feb and Jun.

4.7



TABLE 4.4

KENSINGTON PARK UTILITIES -~ AMALYTICAL DATA

b Jan-Jun 1980,

C

Sampling may have been faulty.

PCD = Sarasota County Pollution Contrel Division.

4.9

Sep '79
Jun '80
SAMPLE DATE Aug 79 Flow
9/25- 1/21- 3/10- 6/18- Jun '80 PCD Weighted
POLLUTANTS  8/7/79 26/79 22/80€ 11./80 19/80 __Mean Mean Average
Major mg/1l
TN 11,23 30.54 25.74 25.16 23.16 20.9 22.1
TP 1.47 6.82 3.484 4,07 3.96 4,08 -3.76
BOD 41.5 9 10.0 20.20 12.6 19.22
558 3,2 18 4.0 4.0 7.3 5.3 7.27
Pesticides ug/1
" Heptachlor ND ND ND ND ND
Heptachlor
epoxide ND ND ND ND ND
Chlordane ND ND ND ND ND
,M”Y DDE ND ND ND ND ND
.. ~ldrin ND ND ND .0094 .024
pp' DDD ND ND .188 .346 .133
BHC ND ND ND ND ND
Lindane ND ND . 453 .514 .24
Kepone ND ND ND ND ND
Aldrin ND ND . 0558 ND .014
Heavy Metals ug/l
Cadmium 1 ND "ND 2 .75 .48P
Copper 60 7.6 ND 8 18.9 4.79°
Lead ND 9 ND ND 2.3 3.36°
Mercury .2 .1 ND ND .08 .04b
Zinc 17 21.4 6.4 24 17.2 16.33
Flow CFS . 939 . 724 137 .475 .718
&  Orthophosphate.



TABLE 4.5

KENSINGTON PARK UTILITIES

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

SAMPLE DATE

9/25~ 1/21- 3/10- 6/18- Sep-Jun

POLLUTANTS 26/80 22/80 11/80 19/80 " Mean
Major
™ 20,760 43,530 37,347 23,528 31,291
TP 2,717 " 9,721 5,0492 3,806 5,323
BOD 59,952 13,059 9,351 27,175
55 5,916 25,656 5,804 3,741 10,279
Pesticides
Heptachlor 0 0 0 ob
Heptachlor

epoxide 0 0 0 ob
VCh}ordane ] 0 0 0b

! DDE 0 0 0 oP
“.<eldrin 0 0 0 .003b
pp' DDD 0 .27 .32 .20P
BHC 0 0 0 oP
Lindane 0 .66 .48 .57b
Kepone 0 0 0 oP
Aldrin 0 .08 0 .027b
Heavy Metals
Cadmium 0 0 1.87 .620
Copper 10.83 0 7.40 6.08b
Lead 12.83 0 0 4.28P
Mercury .14 0 0 .osP
Zinc 30.50 9.29 22.44 20.74
@  QOrthophosphate.

Jan—Jun.




Southeast Shopping Center Utilities

This is a small packaged plant with a current capacity of .092
million gallons per day and, in October 1980, served a population of
only 374 via 327 connections. During the study year, the flow averaged
.061 million gallons per day (.094 CFS) or about two-thirds of its
design capacity. Flows vary seasonally and appear to be higher during
the dry season ~ possibly because of the influx of touristé and winte{
residents,

Results of the analyses are given in Table 4,6 and corresponding
loadings in Table 4.7. Nutrient concentrations do not meet State
standards for AWT plants but are normal for a secondary treatment type
plaﬁt. Mean concentr;tions calculated from records of the PCE support
this conclusion. Indications of pesticides were found, but the levels
were much lower than those recorded for the other point sources. On the

other hand, the average concentration of zinc was unusually high.

4.11



TABLE 4.6

SOUTHEAST SHOPPING CENTER ~ ANALYTICAL DATA

Jan-—
June
SAMPLE DATE Cct '79 Flow
10/2- 1/21- 3/10~ 6/18~ Jun '80 PCD Weighted
POLLUTANTS 8/7/79 3/79 22/80 11/80 19/80 Mean Mean Average
Major mg/1
TN 2.88 7.12 5.09 5.19 5.07 11.96 3.90
TP 3.73 2.65 1.682 5.55 3.40 8.24 3.12
BOD 25.6 15.3 28 10 19 5.03 20.28
SS 7 11 8 5.3 7.8 4.70 8.20
Pesticides ug/1
Heptachlor ND ND ND ND NDC é
Heptachlor !
epoxide ND ND ND ND ND®
Chlordane ND ND ND ND NDC
pp' DDE ND ND ND ND ND€
" “eldrin ND ND ND .00607 .00152¢ _
_ ./ DDD ND ND .194 ND .048° :
BHC : ND ND ND ND NDC
Lindane ND ND ND ND .026¢
Kepone ND ND ND ND ND€ !
Heavy Metals ug/l
Cadmium ND ND ND ND NDC ob
Copper 30 11 ND 10 12.8C 6.70°
Lead ND 13 6.9 ND 5.0% 7.762
Mercury .3 .1 .2 ND .15 .14€¢
Zinc 100 139 77.1 4,2 80.1¢ 85.06D ¢
Flow CFS .093 .127 .118 .073 .103

4 orthophosphate.
b Jan-Jun.
€ Aug-Jun.

PCD = Sarasota County Pollution Control Division.
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TABLE 4.7
SOUTHEAST SHOPPING CENTER

Grab Sample Pollutant Loads ExXpressed as Annual Rate in Pounds

SAMPLE DATE Oct 79
_ 10/2- 1/21~ 3/10- 6/18~ Jun '80
POLLUTANTS 3/79 22/80 11/80 19/80 Mean
Major .
TN . 527 1,780 1,182 746 791
TP 683 663 3902 798 633
BOD 4,687 3,825 6,504 1,437 4,113
Ss 1,281 2,750 1,858 762 1,662
Pesticides
Heptachlor 0 0 0 0b
Heptachlor
epoxide 0 0 0 gb
Chlordane 0 0 0 ob
pp' DDE 0 0 0 0P
Di/” “rin 0 0 .0009 .0003b
pp DD 0 .045 0 .015
BHC 0 0 0 0
Lindane 0 .024 0 .008P
Kepone 0 0 0 0
Heavy Metals
Cadmium 0 0 0 Ob
Copper 2.75 0 1.94 1. 40P
Lead 3.25 1.60 0 1.62
Mercury -03 05 0 .03
Zinc 34.75 17.91 .60 17.75P

a Or thophosphate.
Jan—Jun.

Florida Cities South Gate Shopping Center

This is an AWT plant obliged to meet State standards with a designed
capacity of 1.36 MGD (1.19 CFS) which, in October 1980, served a population

of 2,000 via 4,379 connections.

4.13



FLORIDA CITIES - SOUTH GATE

TABLE 4.9

Grab Sample Pollutant Loads Expressed as Annual Rate in Pounds

SAMPLE DATE Sep '79
9/25- 2/4~ 4/8- 6/2~ Jun -'80
POLLUTANTS 26/79 5/80 9/80 3/80 Mean
Major
TN 4,177 4,664 16,085 4,180 7,276
TP 1,339 1,791 2,121 3,183 2,361
BOD 4,357 17,930 7,796 10,038
58 4,284 5,487 . 2,599 2,815 3,796
Pesticides f
Heptachlor G 0 Ob
Heptachior b
epoxide 0 .003 .002
rlordane 0 [V 0b
} DDE 0 0 oP
Dieldrin 0 0 oP
pp' DDD 0 0 0P
BHC 0 0 oP
Lindane 0 .149 .07P
Kepone ¢ 4] 0
Heavy Metals
Cadmium 0 0 ob
Copper 0 2.17 1.08P
Lead 17.75 0 8.88b
" Mercury 0 0 oP
Zinc 20.49 19,49 19.9%

a4  Feb-Jun.

b

Feb and Jun.
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C) DISCUSSION

The mean concentrations of pollutants from the point sources are
given in Table 4.10. The superio;ity of the Florida Cities-South Gate
plant with AWT over secondary treatment plants is obvious, with concen-
trations of most pollutants (other than lead) being fairly constant
throughout the year.

The small Southeast Shopping Center plant was the next most con-
sistent, but the concentratioqs of BOD, copper and zinc varied and the
mean concentrations of these pollutants were high. ,

The flow at Kensington Park exceeded capacity on Septemﬂgr 25,
1979, Surprisingly the effluent was cleaner on that date than on any
other on which samples were drawn. The BOD and copper concentrations
showed variations and the mean concentrations were high.

The Atlantic Utilities plant alsc had variable effluent guality
throughout the year. In particular, the TN and BOD data varied and the

means were high. There was also marked variation in the copper and lead

analyses and, again, high means.



—

TABLE 4,10

SEWAGE TREATMENT PLANTS

COMPARISON OF MEAN ANALYTICAL DATA

SAMPLE SOURCE

Florida
Atlantic Kensington Southeast Cities
POLLUTANTS Utilities Park Shopping Ctr. South Gate
Major mg/l
TN 16.34 23.16 5.07 3.14
TP 6.82 3.96 3.40 -98
BOD 14 20,2 19.7 12.5
SS 9.8 7.3 7.8 1.8
Pesticides ug/1 J
Heptachleor ND ND ND ND
Heptachlor
epoxide ND ND ND .0004
Chlordane ND ND ND ND
pp' DDE ND ND ND ND
Dieldrin ND .02 . .002 ND
pp' DDD .04 .13 .05 ND
BHC ND ND ND ND
Lindane .09 .24 .03 .02
Kepone .01 ND ND ND
Aldrin .02 .0l ND ND
pp' DDT .07 ND ND ND
Heavy Metals ug/1l
Cadmium .65 .75 “ND ND
Copper 37 18.9 . 12.8 .25
Lead 4.75 2.3 5.0 3.08
Mercury .22 .08 .15 ND
Zinc 54.5 17.2 80.1 10.9

ND = Not detected.
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The proportions of the analyses which exceed Florida State Stand-

ards are given in Table 4.11. The record is not good.

TABLE 4.11
Proportion of Analyses Exceeding

Florida State Standards

Florida
Atlantic Kensington Southeast Cities~-
Point Source Utilities Park Shopping C. Scuth Gate
TN 4/4 4/4 3/4 1/4
TP 474 4/4 : 4/4 2/4
BOD 3/3 3/3 4/4 y 2/3
Ss 4/4 4/4 0/4

The mean pollutant loads from the four point sources are compared
iﬁ Table 4.12, Loads from the Southeast Shopping Center are minocr
because of the low flows and low pollutant concentrations. Those from
the:South Gate plant are also low (except in the case of zinc) because
of AWT. Nutrient loadinés at both Atlantic¢ Utilities and Kensington
Park were higher, Kensington Park being particularly so in TN and BOD,

and Atlantic Utilities in zinc.
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TABLE 4.12
SEWAGE TREATMENT PLANTS

Comparison of Mean Loadings (lbs/yr Rate)

SAMPLE - SOURCE

Florida
Atlantic Kensington Southeast Cities
POLLUTANTS Utilities - _Park Shopping Ctr. South Gate
Major
TN 16,083 21,291 791 7,276
TP 9,051 5,323 633 2,361
BOD 17,530 27,175 4,113 10,028
858 13,201 10,279 1,662 3,796
Pesticides
Heptachlor 0 ¢ 0 0
Heptachlor
epoxide 0 0 0 .002
Chlordane t] ¢ 0 0
pp' DDE 0 0 0 0
Dieldrin 0 . 003 .0003 0
pp' DDD .05 .20 .015 6
BHC Q 0 D 0
Lindane .50 .57 .008 .07
Kepone 0 0 0 0
Aldrin .06 - 207 0 0
pp' DDT .23 0 0 0
Heavy Metals
Cadmium 1.12 .62 0 0
Copper 12,2 6.08 1.40 1.08
Lead 13.3 4,28 1.62 8.88
Mercury .12 .05 .03 4]
Zinc 37.3 20.74 17.75 19.99

4.19



Tbé questions of material conservation in the creek during the dry
season and the impact of point source loads are related; but since creek
samples and the point source samples were drawn at different times, and
since the creek samples and point source samples for heavy metal analy-
sis were grab samples, and the point source samples for nutrient and
suspended solid analysis were 24-hour samples, only the mean low flow
data has been used as a basis for discussion.

Data for total nitrogen (TN} has been transferred to Figure 4.2,
The mean dry season load at station 625 was 146,000 lbs/yr. To this was
added 7,000 1lbs from the Florida Cities Scuth Gate Utility and 7,000 lbs
from the Clark Lakes Branch - m§king a tota% input above station 584 of
154,000 lbs/yr plus an unknown but probably fairly émall, input from the
surrounding land tdesignated sub-basin 5a). However, the mean load at
station 584 was only 101,000 lbs/vr; indicating a loss of over 53,000
lbs/yr, or about cone-third of the total nitrogen. The mean TN concen-
tration in this lower section of the creek falls from 3 to 2 mg/1 in
spite of the 3 mg/l discharge from the sewage treatment plant - probably
partly due to biological and chemical action and prcbably due to dilu-
fion by the tidal waters of Roberts Bay. Generally speaking, this
section of the creek currently meets the Florida State's standard for
TN. Above station 625, Main Branch B canal is responsible for about
four-fifths of the TN load. The combined total input from Branches A
and B is apparently 172,000 lbs/yr, but this has decreased to 140,000
lbs/yr at station 625. The creek below station 625 with 2 mg/l1 TN,

5till meets the State Standard, but that from station 626 is high at



FIGURE 4.2
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6 mg/l for all dry season samples. The load at station 628 is high,.
partly because of the abnormally high flow recorded on 6/3/80, but even
if this high low-flow sample were ignored, the loading would still
remain high. This high loading and concentration is confirmed by the
June data for station 670, The high concentration for station 670 is
partly due to a very high concentration .of TN in the effluent from the
Kensington Park plant - but the high loading apparently, and-surprising}y,
arises from Branch Ba, where the flow is not more than double that from
Kensington Park. This, in turn, suggests that the concentration of TN
in the upper reaches of Branch B is between 5 and 6 ng/1 and raises the
question of the gource.

In Branch A the toéal input above .station 628 of 38,000+ ﬂ%s/yr
agrees fairly well with the loading of 37,000 1lbs/yr at the station
itself. The discharge from station 629 is below the State Standard and
th;t from Branch & i§_appareqtl¥ of similar qua%ity. Nearly half the TN
at station 628 comes from the Atlantic Utilities plant where the efflu-
ent is of poor quality.

The total phosphorus {TP) data have been transferred to Figure 4.3.
The loads from stations 625 and 642 together with the load from Florida
Cities South Gate plant amount to 68,000 lbs/yr but at station 584 the
load is over 45,000 lbs/yr, presumably because of biological and chemi-
cal action and tidal dilution as in the case of TN. Generally, the
waters of this section of the creek approximate the State Standard.

Above station 625 the ;otal contribution from the two branches is

apparently 95,000 lbs/yr. This is reduced to 64,000 lbs/yr at station 625.
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Again, somewhat less than four-fifths of the load arises from Branch B.
The sum of the loadings from stations 670 and 627 total 83,000 ibs/yr
compared to the loading of 80,000 lbs/yr at station 626. The concen-
tration of TP is high at station 670 as a result of the poor quality
effluent from Kensington Park. The concentrations in Branches B, BA
and BC are below the criteria limits, but the load from Branch BA is
relatively high, as is the load of TN.

Generally, in Branch A and its tributaries, the concentfation of TP
is below the criterion but again, the loading from Atlantic Utilities is
high and responsible for about half the TP load at station 628,

Generally, the TP loading ig already at the criterion level through-
out the whole creek,

The biclogical oxygen demand (BOD) is given in Figure 4.4. Again,
near the creek mouth there is a loss of BOD from 124,000 lbs/vyr to
53,000, but between stations 626 and 628, which contribute 87,000
lbs/yr, and station 625 there is a gain of 21,000 lbs/yr of BOD to give
a demand of 108,000 1lbs/yr. A similar phenomenon is true in Branch A
where a contribution of 38,000+ lbs/yr above station 628 becomes 49,000
lbs/yr at the station itself. Elsewhere in the upper reaches there is a
loss of BOD as the water flows downstream.

The BOD concentration in the lower reaches is well under the
criterion limit. It is higher, but still below the limit at station
626, but higher and above the limit at station 628. Again, the Branch B

pollutant source is mainly Kensington Park which causes two-thirds of
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the Branch B BOD, but the concentration at station 699 is unexpectedly
high. 1In Branch A both point source effluents show high concentrations
and generate two-thirds of the BOﬁ.

Suspended scolids data are shown in Figure 4.5. The 85 pattern in
the lower reaches differs from the nutrient pattern. There is a large
increase in SS due to precipitation and‘flocculation by saltwater
incursion, Presumably, this is also the case above station 625 where SS
are 320,000 lbs/yr, whereas the combined load from stations 626 and 628
are only 156,000 1bs/yr. Concentrations in this sector were under the
criterion level {except just below station 625). There is a decline in
S5 between stations 627 and 670 and station 626 - possibly due to
deposition. The higheg tributaries of Branch B contribute muci more S8
load than Kensington Park. In Branch A the high load at station 628 may
possibly be accounted for by an unknown, but high, load from tributary BAA.
Again the point sources are relatively minor sources of S5 loads, where-
as they are major sources of nutrient loads - particularly Kensington
Park and Atlantic Utilities.

Loads of the heavy metals copper, lead and zinc, given in Figures 4.6,
4.7 and 4.8, follow the pattern of suspended solids in the lower reaches.
The copper concentration is 12 pg/l at station 584 and gives a load of
171 1bs/yr - both figures higher than would be expected from the analy-
ses of samples from stations 625 or 642 and FLorida Cities. A similar
pattern applies to lead and zinc. This raises the question of whether
the discharges from sub-basin 5a or from U.S. 41 are relatively high in

heavy metals and suspended solids.
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FiIGURZ 4.5

PHILLIPP! CREEK
SUSPENDED SOLIDS - DRY STASON BASE Filw
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FIGURE

4.6

DHILLIPP| CRESK

COPPER-DRY SEASON BASE FLOW
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CONGENTRATION IN P6/L
BRANGH 8C BRANGH B BRANCH C BRANf‘h A

699 1 630
N : "~
3,0 I? -
BRANCH BA ™
KENSINGT ’ 629
(KENSINGTON | BRANCH AA
PARK | o
N 442.2 13-t 5 7
6-19 f/
\l ~ SE. UTILITIES
. | -13
870 627 -
s — ATLANTIC
50.3 > ! 12-37
i 0-0 P UTILITIES
502.7 26'?1-51
626 628
I
104-13 47l.7
L . ]
15]2-207
i
825
FLORIDA CITIES ]
SDUTHGATE\I o 9.8
-0
922-89
SUB-BASIN 3A
™~ 642
7 1
» '\ -4
94?'-12?
584
l
[71-12
t
MOUTH



FIGURE 4.7

PHILLIPPI CREEK

LEAD -DRY SEASON BASE FLOW
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FIGURE 4-8
PHILLIPPI CREEK
ZING - DRY SEASON BASE FLOW
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Between stations 626 and 628 and station 625 there appears to be
a loss of all three heavy metals (whereas suspended solids increased)

yet the concentration of lead apparently increased. Branch B appears to

be free of copper and lead but carries a significant load of ziﬂc - appar-
ently mainly from the higher reaches of Branch B. Branch BA seems
relatively free of lead but carries possibly 44 lbs/yr of copper.
Kensington Park contributes little copper and lead but 21 lbs/yr of .
zinc. Below station 629 copper input is 26 lbs/yr. The increase to

47 l1lbs/vyr at station 628 may be the result of the discharge from Branch
AA. The lead input to Branch A comes mainly from Atlantic Utilities.
Again, there is an increase at station 628. The zinc input seems to be
much more general and agaln there is an increase at station 658. These

increases may be caused by an input from Branch AA. Consideration may

be given as to the possibility that main sources of copper and zinc are’

the water pipes and gutters etc., which are concommitants of urbaniza-

tion, the use of fungicides based on copper, or tire wear which releases
zinc.’

Where the chemical forms of the various pol;utants are relatively
constant in their passage along the creek, or become less objectionable,
it is difficult to take exception to the addition of a new source pro-
vided that the pollutants in it are less concentrated than they are in
the stream at the point of entry. Such an addition can only reduce
pollutant concentration. It is, in fact, quite possible to increase the

load while improving water guality. TIf, on the other hand, the pollu-

tants are concentrated or changed for the worse in parts of the creek,



or in the receiving waters, by chemical, physical, or biological action,
then it is possible that any increase whatever in the loading will be
unacceptable. A decision as to whether pollutant limits shoﬁld be
defined by concentration or load should, therefore, depend upon a knowl-
edge of what happens to the pollutants after they enter the stream or
the receiving waters. For example, TN is more likely to_be lost than
conserved and the addition of discharge of a lower concentration than -,
exist in the creek is probably not harmful, whereas the addition of
lower concentrations of suspended solids as the result of construction
projects, which are likely to be deposited and may eventually block a
stream bed, is not acceptable. ‘

Table 4.13 shows t;;e input of important pollutants to the //crgek.
The loadings allocated to sub-basin 5a were arbitrary and need field
verification. The remaining data indicate the major soufces af the
seven major pollutants. Branch BA contained 45% of the total input of
TN and 57% of the total input of TP and significant percentages of the
total input of SS and copper. Branches A and AA alsc contribute signif-
icant loads of 85 to the creek. Atlantic Utilities added 8% of the TP,
16% of the BOD, 31% of the lead and 17% of the zinc. Kensington Park
adds 13% of TN and 25% of BOD. Florida Cities adds 21% of the lead.

The high 88 percentages may be due to road construction (e.g.,
I-75) or very dry weather and are unusal. On the other hand, if subur-
ban development continues at its present pace without sources control of
the pollutants in the runoff waters, the silting up of the creek and the

bay will continue and be cumulative.
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in 000's Pounds Per Year (TPY) or Pounds Per Year (PY) and as Percentage of

 TABLE 4.13

PHILLIPPI CREEK BASIN

Estimated Loads from Various Sources

Loads from all Sources - Dry Season Base Flow

POLLUTANTS
TN TP BOD 858 Cu Pb Zn

SOURCE TPY % TPY % TPY % TPY % PY % PY % PY %
Branch A 6 3 3 3 7 6 45 18 0 0 0 17 B
Branch AhA 3 1 0 1 i 37 15 21 17 0 0 0
Branch B 7 3 8 7 1 1 26 10 0 0 0 49 22
Branch BA 108 45 66 57 36 14 44 36 0 it
Branch BC 11 5 4 4 10 9 10 4 3 2 0 0 10 5
Branch C 15 6 3 3 9 8 5 2 17 14 0 0 9 4
Branch Clark Lane - 7 3 2 2 3 3 4 2 0 4 10 13 6
Sub-basin 5a* 28 12 12 10 - 20 18 60 24 18 15 10 24 26 12
Atlantic Utilities 16 7 9 8 i8 16 13 5 12 10 13 31 37 17
Kensington Park 31 13 5 4 27 25 10 4 6 5 4 10 21 10
Southeast Utilities 1 - 1 1 4 4 2 1 1 1 2 5 18 8
Florida Citjies -

South Gate 7 3 o2 2 10 9 4 2 I 1 9 21 20 9
TOTAL 240 100 115 100 110 100 252 100 123 100 42 100 220 100
Gain or loss®? (139) ( 58) { 48) ( 42) ( 57y { 52) 324 128 48 39 37 88 840 381
Load at creek mouth 101l 42 67 58 53 48 576 228 171 139 79 188 1060 481
Point source input 55 23 17 15 59 54 29 12 20 16 28 67 96 44

* Arbitrary 20% of station 625,
2 mpotal percentages do not total 100 because of rounding.



Lead loads from Atlantic Utilities and Florida Cities may well
prove a nuisance if there is any bio-concentration of this metal or if
there is any conversion into poisonous organo-metallics.

"The point sources discharge from 15% to 67% of the total loads of
the major pollutants. The effect of alternative forms of sewage treat-
ment may be estimated.

Table 4,14 shows the effect of reducing point source p&llutant
concentrations by AWT. The effluents from Atlantic Utilities and
Kensington Park would be improved and the reduction in pollutants would
range from 30% for BOD to 4% for §S. Flows in the creek would not be
affected.

Also shown is the effect if the effluent were not discharged into
the creek, but ;etained. The reduction in pollutants would be from 54%
for BOD to 8% for S85. However, there would be a significant effect on
the dry season base flow in Branch BA above station 670 where the mean
base flow would be reduced from 5 to 4 CFS, and the lowest recorded low
flow would be reduced from 2 to 1 CFS. There would be a iesser effect
on Branch A above station 628, The mean flow would be reduced from 9
to 8 CFS and the lowest recorded low flow from 5+ to 4+ CFS. The mean
low flow at the creek mouth would also be reduced from 25 to 22 CFS and
the lowest recorded flow from 15 to 12 CFS. The only serious reduction

would be that in Branch BA at periods of low flow.
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TABLE 4.14

PHILLIPPI CREEK BASIN - DRY SEASCN LOW FLOW

Estimated Load Reductions from Improved Treatment and Retention

POLLUTANT
SOURCE TH TP BOD S5
' TPY % TPY % TPY % TPY %
Non-point lcad 185 77 98 85 41 13 223 88
Point - current load 55 23 17 15 59 54 29 12 -
Point - saving if to
Florida Standards 40 17 12 10 33 30 10 4
Point - load if to
Florida Standards 15 6 5 4 26 24 19 8

Total Load - current 240 100 115 100 110 100 252 100

: j
Total Load -~ if points
to Florida Standard 200 83 103 90 77 70 242 - 96

Total Load -~ if point :
loads retained 185 77 98 85 41 46 223 88

TPY = Thousands of pounds per year.
% Percent of total loads.

Total retention of effluents by the use of percolation/evaporation
ponds, drain field systems or spray irrigation, is the goal of the
National Pollution Discharge Elimination System projected to be reached
in the mid—1980's; However, an unwanted by-product of retention might
be an accumulation of heavy metals and this in turn might introduce new

problems if the level became unacceptable.



D) CONCLUSIONS

The main sources of pollutants in the Phillippi Creek during the
dry season low flow are Branch Canal BA, Kensington Park Utilities
effluent, Atlantic Utilities effluent and possibly runoff from areas
arpund the creek mouth, in that order. The two point sources require
further investigation. The introduction of AWT by either changing thes
Sarasota County ordinance or the application of Florida State Standards
to point sources would reduce present loads for varioué pollutants by
amounts up to 30%. The retention of all point source effluent would

give reductions up to 54% but may result in heavy metal concenFration

and create a flow problem in Branch Canal BA.



THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTION 5 - RAINWATER QUALITY

A) INTRODUCTION

The Sarasota County Polluticn Ceontrol Division (PCD) investigated
the quality of rainwater in 1975 in ccooperation with the New College
Environmental Studies program.8 Concentrations of nutrients were deter-
mined at seven locations within the county, including the PCD staticn at
Cattlemen Road. The PCD also studied the pH of rainwater in 1979/80.°

During the present study, samples of rain were collected at Cattle-
men Road during each of four rain events in August 1980 and the con-
centrations of nutrients were determined by the Sarasota County Analy-
tical Division and the concentrations of heavy metals by the Mote Marine
Laboratory (MML). It was originally intended to continue the work for
several months, to study seasonal variations, and to analyze the samples
for conductivity and cadmium, lead, mercury, and zinc, but only four

samples were collected, all during August 1980,
B) RESULTS
The analytical data are given in Table 5.1 together with such
comparable data as was collected by the Pollution Control Division in

1975. The calculated flow weighted average concentrations are also

included.
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TABLE 5.1

RAINFALL ANALYSES

CATTLEMEN ROAD

pH (lab)

Conductivity (lab)
umho/cm

SAMPLE DATE 7/24/75~ Flow
8/9- 8/13- 8/18- 1/19- 8/14/75 Weighted
POLLUTANTS 11/80 14/80 19/80 20/80 Mean Mean Averadge
Nutrients mg/1 .
TN .663 .811 1.737 .419 .907 .785
TP .076 0 0 .508 .146 .052 176
Other mg/1
BOD : 1.1 1.1 2.9 1.1 1.55 1.38
NO2~NO3 .140 .080 .693 .171 271 .153 .170
TKN .523 .731 1.044 . 246 .636 { .556
Heavy Metals 1ig/1
Cadmium 1 1 1 1 1 1.0
- Copper ND 6 2 ND 2 1.1 ;
Lead ND 20 3 ND 6 3.2 !
Mercury ND ND ND ND 0 0
Zinc ND 49 15 4 17 3.6
Rainfall, inches 1.63 .53 .62 1.10 .97

23.9 B.5 17 60

2 As phosphate.

C) DISCUSSION i

The rainfall at three stations within the basin were given in

Table 2.4. These data are summarized in Table 5.2.



TABLE 5

PHILLIPPI CREEK BASIN -

.2

RAINFALL IN INCHES

Mystic Cattleman DeSoto
Lake Road Lakes Mean
Aug-Sep '79 = Jun, July '80 30.65 31.43 41,76 34.61
Oct '79 - May '80 19.40 19.40 19.62 19.47
Aug "79 ~ Jul '80 50.05 50.83 61,38

54.08

The ratio of the mean wet to the mean dry season total rainfall is
1.78. The Southwest Florida Water Management District reports a median
annual rainfall (over an undefined period) of 52.5 inches, a dry season
rainfall of 35%, and a wet season rainfall of 65% of the total -~ a
ratio of 1.85. The equivalent median rainfalls are 18.37 inches for the
dry season and 34.12 inches for the wet. The study year dry season was
a little wetter than usual, and the wet season a little drier. The
study year rainfalls were used in calgulating rainfall in CFS (see
Table 2.3}.

It is of interest to note that the smaller the number of inches of
rain, the higher the pollutant concentrations. This suggests that the
air might be washed free of pollutants at the beginning of a rainstorm,
and this in turn, suggests that the weight of pollutant deposited might
depend on the concentration of pollutants in the air and the frequency
of rainstorms.

The weight of pollutant falling on the basin was calculated using
the following:

one inch of rain falling on 39,057 acres is equivalent

to a precipitation of 36057 x 43560 x 28.316
12

= 3.7063 x 102 liters
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when a rainfall ¢f x inches contains y mg/l of pollutant, the total
weight of pollutant deposited on the basin is

3.7603 x 10° x 4
453,590 = 8171 x y. 1bs.

The calculated pollutant loads are presented in Table 5.3. There
is variation from one rainstorm to the other within the ten daf samplej
collecting period. If the first part of a rainstorm clears. the air of
pellutants, the concentration. in the air also varies. Loads certainlf
do not correlate with the inches of rain falling during the storms.
ﬁhatever the outcome of this point, the weights of airborne pollutants
are high in relation to the total loads discharged to the creek.

Table 5.4 compares the mean load for one rainstorm as compared to the
estimated total-annual discharge into the creek. Fourteen wet season
rainstorms could supply enough pollutants to account for the BOD and
heavy metals in the creek in the dry season, but not total nitrogen and
phosphorous.

No analyses of dry season rain samples were undertaken and there
is, therefore, no way of knowing how such analyses and corresponding

loads would relate to dry season creek flows.
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TABLE 5.3
PHILLIPPI CREEK BASIN
Deposition of Airborne Pollutants by Rain in Pounds per Rainstorm

SAMPLE DATE

8/9- 8/13- 8/18- 8/19~
POLLUTANTS 11/80 14/80 19/80 20/80 Mean
TN 8,830 3,512 8,800 3,740 6,221
TP 1,012 0 0 4,566 1,395 -
BOD 14,650 4,764 14,691 9,887 10,998
N02-N03 1,865 346 3,510 1,537 1,348
TKN 6,966 3,165 5,289 2,211 4,408
Cadmium ‘}3 4.3 5.1 9.0 é 7.8
Copper | 0 26.0 10.1 0 9.0
Lead 7 ¢ 86.6 15.2 0 25.5
Mercury 0 0 0 0 : 0
Zinc 0 0.3 76.0 36.0 28.6

TABLE 5.4

POLLUTANT LOADS

Rainborne -v- Discharged into Creek

000's LBS LBS
TN TP BOD Cu Pb Zn
Mean load for one wet
season rainstorm 6.2 1.4 11.0 9.0 25.5 28.6

Annual rate of discharge
to creek during dry season 240 115 110 123 42 220
"Total" from Table 4.13




D) CONCLUSIONS

Substantial quantities of pollutants are washed out of the air by
rainstorms because the annual pollutant load from wet season storms
aleone is likely to be of the same order at the total annual load dis-
charged into the creek, this raises the question of how much of the

-

pollutant load discharged into the creek, other than 88, is picked up
from the soil and how:much originates as airborne pollution.

From a biological standpoint, however, the cumulative impact of
rainborne pollution on the receiving estuaries and other waters remains
a most important managgment consideration. . i

There is clearly a need for further investigations to show the

relationship between

a) pollutants in the air

P

b) those that settle from the air on the ground
c) those that are washed from the air by rain and reach the

ground and

d) airborne pollutants reaching receiving waters
These relationships should be integrated over the whole basin, inspead
of at one (possibly unusual) station and over the whole year. The
original source of a large part of the pollutants discharged to Phillippi

Creek may even lie beyond the basin boundaries.



THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTION 6 - RAINFALL AND DISCHARGE FOR TYPICAL LAND-USE SUB-BASINS

A} INTRODUCTION

This section deals with rainfall and discharge from four sub-basins

in the Phillippi Creek area selected as being representative of land-

uses currently common in the basin, and likely to be common during the

next twenty years in this and neighboring basins.

The data may then be

applicable not only to the current problems of pollution in Phillippi

Creek but to other problems of pollution on Florida's west coast in

general.

and located in Figure 6.1.

These typical land-use sub-basins are briefly described in Table 6.1

It was planned to obtain data from at least

twenty events, each with over one inch of rain for each of eight sub-

basins; however, results were obtained for only nine events shared

between four sub-basins.

TABLE 6.1

TYPICAL LAND-~USE SUB~BASINS

Units Reten-
Land Per Runoff tion Sewage

Sub-Basin Acres Use Acre Collection Pond Disposal
Town and Country Curb &
Shopping Center 252 Commercial - Gutter Yes City STP
Hidden Forest 23.5 Residential 1 Swales No Septic Tank

Curb &
Tamaron 36.5 Residential 3 Gutter Yes Private STP
Sarasota Springs 4.9 Residential 3.5 Swales No Septic Tank

a

13 acres comprised the sub-basin investigated.
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B) RESULTS

1. Town and Country Shopping Center

The Town and Country Shopping Center occupies a site of just over .
25 acres, 13 of which drain into the northwest detention pond. This
pond has three inlets, none of which are submerged, and one.outlet.
This pond is designed to detain the peak discharge from a once-in-ten-
year storm (three inches of rain per hour for one hour) and to ensure
that the discharge from the pond during such a storm does not exceed the
peak discharge from the site prior to development. A sketch plan 15
shown in Figure 6.2. fhe impervicusness coefficient for the ! 6 acre
area draining through Inlet A was .89 and the coefficient for the 9.4
acre area draining through Inlet B was 1.00. There was no discharge
through the third inlet.

Rainfall and discharge measurements were made during rainfall
events on 12/16/79 and 3/13/80. The results are shown in Tables 6.2
through 6.4. Samples were collected during these events and analyzed
for nutrients, pesticides and heavy metals. The analytical results are

tabulated and discussed in Section 7.
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TABLE 6.2
TOWN AND COUNTRY SHOPPING CENTER

Inlet A and Outlet 12/16/79
Rainfall and Discharge

Inlet A drains 156,816 SF Outlet drains 570,636 SF

Imperviousness Coefficient — Inlet A = .89
DISCHARGE
RAINFALL INLET QUTLET
Cuml Intvi

TIME ins ins CF CFS CFS CF CFS CF
1100 0 ‘ .0004%
1200 .01 .0L 131 .04 .0004 .008 20
1210 .01 .01 131 .22 .0008 .5 233
1220 .03 .01 131 .22 .010 6 268
1230 .04 .01 131 .22 .030 18 292
1240 .04+ .01+ . 045 27 338
1250 .04+ .01+ .09 .104 62* 372
1255 .05 .01+ 131 .113 34 418
1300 .07 .02 262 .87 .104 31 .145 .44
1305 .07 0 0 0 .113 34 44%
1310 .09 .02 262 .87 .169 51 1002
1315 .11 .02 262 .87 .269 81 2008
1320 .14 .03 393 1.31 .511 153 3508
1325 .17 .03 393 1.31 . 697 209 4002
1330 .22 .05 653 2.18 .819 246 1.431 429
1335 .24 .02 262 .87 1.178 353 434%
1340 .26 .02 262 .87 .757 227%* 4398
1345 .27 .01 131 .44 .399 120 4442
1350 .28 .01 131 .44 .301 90 4492
1355 .29 .01 131 .44 .286 86 4532
1400 .31 .02 262 .87 .253 16 1.522 457%
1405 .34 .03 393 1.31 .379 114 4652
1410 .38 .04 523 1.74 .442 133 1.617 485
1415 .39 .01 131 .44 .442 133 4832
1420 .40 .01 © 131 .44 .399 120 1.596 479
1425 C41 .01 131 .44 .442 133 4902
1430 .42 .01 131 .44 .399 120 1.617 970
1435 .44 .02 262 .87 .488 146
1440 .45 .01 131 .44 L420 126 1.665 1000
1445 .46 .01 131 .44 .442 133
1450 .47 .01 131 .44 .442 133+ 1.522 913
1455 .48 .01 131 .44 L442 133

a8 Estimated.
* Sample collected.



TABLE 6.2 (Continued)

TOWN AND COUNTRY SHOPPING CENTER

Inlet A and Qutlet 12/16/79
Rainfall and Discharge

DISCHARGE
RAINFALL INLET QUTLET
Cuml Intvl -
TIME ins ins CF CFS CFS CFr CFS CF
1500 .50 .02 262 .87 .442 133 1.522 913
1505 .51 .01 131 .44 .442 133
1510 .54 .03 393 1.32 .399 120 1.431 859%
1515 .56 .02 262 .87 .399 120
1520 .59 .03 393 1.31 .727 218 1.665 999
1525 .61 .02 262 .87 .587 176
1530 .65 .04 523 1.79 . 488 146 1.765 1059
1535 .65 0 0 0 . 442 133
1540 .66 .01 131 .44 . 442 133 1.569 942
1545 .70 .04 523 1.74 .587 176
1550 .71 .01 131 .44 .613 184 1.715 1030
1555 .71 0 0 0 .669 201
1600 .72 .01 131 .44 .641 192 1.921 1152
1610 .73 .01 131 .44 .442 265% 1.765 1060
1615 .74 .01 131 .44 . 340 102
1620 .74 0 0 .269 81 1.476 886
1625 .75 .0l 131 .44 .208 62
1630 .75 0 0 .182 55 1,218 730%
1635 .75 .182 55
1640 .75 .134 40 .852 512
1645 .113 34
1650 .078 23 .697 418
1655 .063 19
1700 . 045 14% .561 336
1705 .034 10
1710 .026 8 .399 240%*
1715 .022 7
1720 .018 5 .303 182
1725 . 015 5 :
1730 .015 5 .238 142
1735 .013 4
1740 .010 5 .169 102
1745 .010 3
1750 .008 2% .156 94

* Sample collected.
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TABLE 6.3
TOWN AND COUNTRY SHOPPING CENTER

Inlet A 3/13/80
Rainfall and Discharge

Inlet A drains 156,816 SF
Imperviousness Coefficient .89

DISCHARGE
. RAINFALL INLET A
Cuml Intvl
TIME insg ins CF CFS CFS CF
1640 0
1645 .01 .01 131 .44
1650 .02 .01 131 . 44 .0001
1655 . 04 .02 262 .87 .0014
1700 .02 6
1705 .03 9
1710 ! .07 21%
1715 .06 18
1720 .06 18
1725 .04 12
1730 .04 0 .04 12
1735 .07 .03 393 1.31 .03 9
1740 0 .03 9
1745 .06 18
1750 L1l 33* .
1755 .07 0 .09 27 |
1800 .08 .01 131 .44 .07 21
1805 0 .05 15
1810 .04 12+
1815 .04 12
1820 .04 12 ,
1825 .04 12 '
1830 .08 0 .04 12
1835 .09 .01 131 .44 .04 12 .
1840 .10 .01 131 .44 .05 15 {
1845 .11 - .0l 131 .44 : .07 21
1850 .11 0 .12 36+*
1855 .11 0 .15 45
1900 L11 0 .14 42
1905 .12 .0l 131 .44 .09 27
1910 .09 27*
1915 .08 24
1920 .063 19
1925 .12 .057 17

* Sample collected.
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TABLE 6.3 (Continued)
TOWN AND COUNTRY SHOPPING CENTER

inlet A 3/13/80
Rainfall and Discharge

Inlet A drains 156,816 Sp
Imperviousness Coefficient .89

DISCHARGE
RAINFALL INLET A
Cuml Intvl
TIME ins ins CF . CFS CFS CF
1330 ' .051 15%
1935 .039 12
1940 .03 9
1945 .022 7
1950 .018 6
1955 : .015 45
2000 ‘ .015 5
2005 .08 2
2010 .006 2
2015 . 005 2%
' Total 1572 638

Discharge Coefficient .406

* Sample Collected.



TABLE 6.4
. TOWN AND COUNTRY SHOPPING CENTER

Inlet B and Outlet 3/13/80
Rainfall and Discharge

Inlet B drains 413,820 SF
Imperviousness Coefficient 1.00

DISCHARGE
RAINFALL INLET QUTLET -
Cuml Intvl

TIME ins insg CEF CFS CFS CF CFS CF
1640 0
1645 .01 .01 345 1.15
1650 .02 .01 345 1.15 L0079 2
1655 .04 .02 690 2.30 .0004 1 .05 15*
1700 .04 1z .05 15
1705 B .02 6 .05? 15
1710 ' .13 39 .09 27*
1715 .07 21* .134 40
1720 .05 15 .08a 26
1725 . .03 9 .071 21
1730 .04 0 .03 9 .057 17
1735 .07 .03 1035 3.45 .03 9 .051 15
1740 0] .07 21 .078 23
1745 .22 66 .269 gl
1750 .13 39%* .240 J2%
1755 .07 0 .09 27 .169 51
1800 .08 .01 345 1.15 .06 18 .123 37
1805 0 .04 12 .104 31
1810 .05 15* .113 34%*
1815 .06 18 .113 34
1820 .09 27* .134 40
1825 .10 30 .134 40
1830 .08 ) .06 18 .104 31
1835 .09 .01 345 1.15 .06 18 .104 31
1840 .10 .01 345 1.15 .06 18 113 34
1845 .11 .01 345 1.15 .18 54% .194 58
18590 .11 ¥ .27 81 .303 9l
1855 211 0 .17 51 .321 gp*
1900 .11 0] .17 51 .253 76
1905 .12 .01 345 1.15 .10 30 194 58
1910 .10 3Q .182 55
1915 .10 30 .182 55
1920 ) .10 30 .182 55
1925 .12 .09 27 .182 55
1930 .07 21 .169 51

y * Sample collected.
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TABLE 6.4 (Continued)
TOWN AND COUNTRY SHOPPING CENTER

Inlet B and Outlet 3/13/80
Rainfall and Discharge

DISCHARGE
RAINFALL INLET QUTLET
. Cuml Intvl :
TIME ins ins CF CFS CFS CF CFs CF
1935 .06 18% .156 47*
1940 .04 12 .145 44
1945 .04- 12 .123 37
1950 .03 9 L113 34
1955 .03 9 .113 34
2000 .03 9 1132 34
2005 .025 8 .0947 28
2010 .025 8 .0947 28*
2015 .02 6 .0812 24
2020 .02 6 .0781 23
2025 .02 6 .0705 21
2030 .02 6 .0705 21
2035 .02 6 .0705 21
2040 .02 -6 .0634 19
2045 .02 6 .070s 21
2050 .02 6 .0705 21
2055 .02 6 .0706 21
2100 .02 6 .0706 21
2105 .02 6 .0636 19
2110 .01 3 .0568 17
2115 .01 3
2120 .01 3
2125 .01 3
2130 .01 3
Total 4,140 1,019 1,917
* Sample Collected.
" i
= _az" Qg = ©.03 Q= °. 056
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2. Hidden Forest

Hidden Forest is a residential subdivision platted for twenty
residential lots on 23.5 acres, or about one unit per acre. The area
drains through swales into a perimeter ditch which in turn discharges
into Phillippi Creek. The system of swales is designed to retain the
peak discharge from a one-in-ten-year-storm (three inches of rain per
hour for one hour) and to ensure that the discharge from the-ditch doesk
not exceed the peak discharge from the site prior to development. t
Potable water is supplied by Sarasota County's Special Utility District
No. 1 and sewage is disposed of into septic tanks. The imperviousness
coefficient is 0.125.

Samples of the dischadrge fromrone 5.7 acre basin were collected at
the peint of entry to the perimeter ditch on 5/9/80, 7/22/80 and 8/18/80
and analyzed for nutrients, pesticides, heavy metals and bacteria (see
Section 7). Rainfall and flow measurements at the sampling point were
recorded during these events. The results are shown in Tables 6.5

through 6.7.
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Inlet drains 248,292 SF

Imperviousness Coefficient .125

TABLE 6.5

HIDDEN FOREST 5/9/80

Rainfall and Discharge

DISCHARGE
RAINFALL
Cuml Intvl
TIME ins ins CF CFS CFS CF
0710 .04 .04 86l 2.87
0715 .10 .06 1293 431
0720 .19 .09 1939 6.46
0725 «25 .06 1293 4.31
Q730 .30 .05 1077 3.59
0735 .36 .06 1293 4.31 y
0740 .40 .04 861 2.87
0745 .46 .06 1293 431
0750 .52 .06 1293 4,31
0755 . .58 .06 1293 4.31
0800 .62 .04 861 2.87 .057 17*
0805 .68 .06 1293 4,31 .208 62%
0810 .70 .02 431 1.44 .156 47%
0815 72 .02 431 1.44 .123 37*%
0820 .74 .02 431 1.44 - 2113 34
0825 .76 .02 431 1.44 .104 31
0830 .78 .02 431 1.44 .104 31
0835 .79 .01 215 .72 .Q95 29
0840 .095 29
0845 .086 26
0850 .078 23%
Total 17,020 385%
Discharge Coefficient .019
* Sample Collected.
= .19 R A o "
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TABLE 6.6

HIDDEN FOREST 7/22/80

Rainfall and Discharge

Inlet drains 248,292 SF
Imperviousness Coefficient .125

DISCHARGE
RAINFALL INLET A
cuml - Intvl
TIME ins ins . CF CFS CFS CF
1620
1625 .05 .05 1077 3.59
1630 +11 .06 1293 4.31
1640 " .28 .10 2154 7.18
1645 .47 .19 4093 '13.64
1650 « 65 .18 3877 12,92
1655 .84 .19 & 4093 13.64 4
1700 .06 .22 4739 15.80
1765 1.26 .20 4308 14.36
1710 1,44 .18 3877 12.92
1715 1.60 .16 . 3447 11.49
1720 1.72 <12 2585 8.62 - .488 148%
1725 1.88 11 2370 7.90 .641 192%*
1730 1.95 .12 2585 8.62 . 852 256%
1735 2,03 .08 1723 5.74 .953 286*
1740 0 0 0 .757 227%
1745 .56L 168
1750 .344 103*
1755 .286 86
1800 .222 67
1805 .169 51
1810 .123 37
1815 .113 34%*
1820 .104 31
1825 .104 31
1830 .045 14
Total 43,728 1,729
Discharge Coefficient .0395
* Sample Collected. 0
2.0 Q= 0. 0%4
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TABLE 6.7
HIDDEN FOREST 8/18/80
Rainfall and Discharge

Inlet drains 248,292 SF
Impervicusness Coefficient .125

DISCHARGE
RAINFALL INLET A
Cuml Intvl _
TIME ins ins : CF CFS CFS CF
1800 .
1805 ML .05 1077 3,59 0 0
1810 .36 .31 6679 22,26 .044 13*
1815 .40 .04 862 2.87 .511 153%*
1820 .43 .03 646 2.15 .399 120%
1825 .55 .12 3232 10.77 .238 T1%
1830 .85 .30 6464 21.55 .303 g91*
1835 .87 .02 431 1.44 . 788 236%
1840 0 - »919 276%
1845 +511 201
1850 +511 153#*
1855 .379 114
1500 .340 102
1905 .253 76
1910 .208 62%
1915 .87 0 .182 55
1920 .89 .02 431 1.44 .156 47
1925 .89 0 .134 40
1930 .90 .01 215 .72 .123 37
1935 .97 .07 1508 5.03 .123 37
1940 1.04 .07 1508 5.03 <134 40
1945 1.09 .05 1077 3.59 .194 58
1950 1.11 .02 431 1.44 225 68
1955 1.11 0 .181 54
2000 1.11 .169 51
2005 1.11 .158 47
2010 43
2015 1.11 134 40
2020 1.11 .113 34
Total 23,916 2,601
Estimated discharge coefficient ,108 " "
7= LM = o .126
* Sample Collected.
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3. Tamaron, Unit I

Tamaron Unit I is a residential subdivision of 36.5 acres with a
housing density of 3.5 units per acre. The area is divided into five
sub-basins for drainage purposes. The storm water runoff fr&m each sub-
basin is conveyed by curbs and gutters to catch basins, each of which
drains through a partially submerged discharge pipe into a common de~_
tention pond and thence, through a single ocutlet, into Phillippi Creek.
A sketch plan of the detention pond is shown in Figure 6.3. Potable
water and sewage treatment services afe supplied by the development
corporation. The sewage plant effluent is retained in a percolation
pond which was observed to overflow from time to time during the study
year. This perceolation pond has now been extended, bringing it closer
to the retention pond into which effluent may percolate. The sub-basins

within Tamaron, Unit I are:

Imperviousness

Inlet Acres » Coefficient
I 10.5 0.29
II 9.9 0.31
Iy 8.9 0.32
v 3.7 0.39
v 3.5 0.31

36.5

Samples of the storm water from two inlets (II and IV) and the
outlet were collected during a storm event on 6/21/80 and analyzed for
nutrients, pesticides, heavy metals and bacteria (see Section 7).
Rainfall and flow measurements at the inlets and the outlet were re-

corded during this event. The results are shown in Tables 6.8 and 6.9.

6.16
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FIGURE 6-3
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TABLF, 6.8
TAMARCN INLETS I, II, III AND IV
Rainfall and Discharges

Area of Unit I = 1,589,940 SF

G

DISCHARGE
RAINFALL INLET I INLET II INLET IYI INLET IV
Cuml, Intvl .

TIME ins ins CF CFS CFS CF CFS CF CF3 CK CFS CF
1145 .04 .04 5300 17.7 >
1150 .12 .08 10600 35.3 INLET PIPES PARTLY SUBMERGED .
1155 .15 .03 3975 13.25 .09 27
1200 .16 .01 1325 4.42 6002 .08 26*
1205 .16 .01 0 0 1.15 345 2.07* 621 1.13 339 : ;
1210 .16 0 0 0 1.15 3453 1,58% 474 .62 186 L
1215 .17 .01 1325 1.42 1.15% 3452 1,27 381 .095 29
1220 .26 .09 11925 39.8  1.15 345 1.58 476 * ,
1225 .34 .08 10600 35.3 1.05% 3152 1.58 476 f
1230 .34 .01 2650 8.84 1.95 585 2.14 642 1.73 520%
1235 .36 0O 0 0 1.35% 4052 1.863 489 .194 58

- 1240 .36 ¢ ) 0 74 222 2.17% 651 .1928 572 I
1245 .365 .005 662 . 22 .85 255 1.63 489 .03 9 .190 57* |
1250 .37 . 005 662 2.2 1.65 495 .03 9 .160 48
s .37 0 0 0o - 1,31 393 .27 81 .
. 4 .44 .07 9725 32,42 1.31 393 2.00 600 .27 81* L
1305 .60 .16 21199 70.06 2.17 651 4,00 1200 1.15 345 ‘
1310 .73 .13 17224 51.5 5.00 918 3.40 1020 2.00  600% 1,17 351*
1315 .74 .01 1325 4.42 2.08 624 3,40 1020 .09 270 .70 210 ’
1320 .76 .02 2650 8.84 1,582 4747 3,43 1029 .29 77
1325 .77 .01 1325 4,42 1,07 321 3.47* 1042 0 .20 60
1330 .78 .01 1325 4,42 0 W21 63% '
1335 .78 © 0 a .25 75 }
1340 0 0 .25 75
1345 .24 72
1350 .78 .23 70 [
1355 .80 .02 2650 .225 68
1400 .80 © .22 66
1405 0 .21 66 |
1410 .21 63 :
1415 .80 .205 62
1420 .20 60 }
1425 0 .198  58* f
1430
1435
1440 0
Total 105,997 5,495 11,337 3,213 2,884 ;
2 ‘stimated. = " _ A - " 1
*_ imple Collected. Q= .14 Q=515 § =01 Q= L2\ {
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TABLE 6.9

TAMARON INLET V AND OUTLET 6/21/80

Rainfall and Discharge

DISCHARGE
RAINFALL INLET V QUTLET
Cuml Intvl
TIME ins ins CF CFS CFS CF CFS CF
1145
1150 .
1155 .232 70
1200 .12 302 188 54
1205 .26 58 .134 40
1210 .22 60 .163 49
1215 .11 33 .163 49%
1220 .182 542
1225 .208 63
1230 .253 76%
1235 .219 812
1240 i .262 g4
1245 0 .303 91
1256 0 .303 91
1255 .303 91
1300 .35a 1052
1305 1.01 303 .339 120*
1310 .7 2102 .953 286
1315 .47 131 .757 227% -
1320 .36% 108 .757 227
1325 .26 78 .852 256%
1330 .22 602 .788 236
1335 .15 45 .788 235
1340 .132 398 .778 2319
1345 .11 33 727 218
1350 .71 2134
1355 .698 209*
1400 .6972 2098
1405 .6972 2092
1410 .26 78 .697 209
1415 .69723 2092
1420 .6979 2099
1425 .697 209
1430 .6922 2082
1435 .6872 2074
1440 .61823 2052
4 pstimated.
* Sample Collected.
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TABLE 6.9 (Continued)
TAMARON INLET V AND QUTLET 6/21/80

Rainfall and Discharge

DISCHARGE
RAINFALL INLET V - QUTLET
Cuml Intvl. N
PIME ins ins cv CFS CFS CF CFS CF
1445 .676% 2032
1450 .669 201
' .62 1862
1520 .57 1026
1610 .54 1620
1735 .442 2254%
1915 : .3§p 1926
2030 ! .321 1445
2130 .269 968
2230 .269 968
2400 .1235 667
0005-g1 .181 54
1000 N .156 5569
1200 3 .123 886*
o
Total 1,266 23,305
® Estimated. “ o . 4T
5. ) -

* Sample Collected.
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A 90 degree V-notch weir was used to measure the outlet flow. The
estimated flows at the inlets were calculated from observations of the

depth and velocity of the water in the pipes.
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4. Sarasota Springs

Sarasota Springs is an older subdivision which was platped for 3.5
units per acre before regulations concerning storm wéter runoff were in
force. A sub-basin within the subdivision with an area of 4.9 acres was
investigated. Storm water drainage consigsts of shallow grassed swales
with conduits under driveways and street crossings. Potable.water was
supplied from individual wells at the beginning of this study, but siﬁéE
April 1980, installation was begun so that water coculd be supplied by
Sarasota County, District No. l. Sewage ‘disposal is by septic tank.
The imperviousness coefficient is 0.39.

Samples of the discharge were collected on 1/4/80, 4/7/80 and
8/10/80 and analyzed for nutrients, pesticides, heavy metals and bac-
teria (see Section 7). Rainfall and flow measurements were recorded

during these events. The results are shown in Tables 6.10 through 6.12.
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TABLE 6.10
SARASOTA SPRINGS 1/4/80
Rainfall and Pischarge

Inlet drains 213,444 SF
Imperviousness Coefficient .039

RAINFALL DISCHARGE
Cuml Intvl .
TIME ins ins CF CFS CFS CF
1025 .01 .Ql A 178 .59
1030 .01 0 0 0
1035 .02 0L 178 .59
1040 .02 0 0 o -
1045 .03 .01 178 .59
1650 .03 ¥
1055 .06
1100 .04 ; V
1105 .04 0 ' _ '
1110 .05 .01 178. «59
101s .06 .01 178 «59
1020 .07 .01 178 .59
1025 .07 .0L 178 .59
1025 .08 .01 178 .59
1030 1]
1035
1040 .08 0
1045 .09 .01 178 .59
1050 .11 .02 356 1.18
1055 0
1200 L1l 0
1205 .12 .01 178 .59
1210 .13 0
1215
1220
1225
1230
1235 .13 0
1240 .13
1245
1250
1300 .15 .02 356 1.19
1305 .16 .01 178 .59
13190 Q
1315
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TABLE 6.10 (Continued) y
SARASOTA SPRINGS 1/4/80

Rainfall and Discharge ' ;

* Sample collected.

RAINFALL DISCHARGE
Cuml Intvl
TIME ins ins CF CFS CFS CF ]
1

1320 -
1325 r ;
1330 : |
1335 '
1340 :
1345 .16 0 |
1350 .16 0 !
1355 .17 .01 178 .59
1400 .22 .05 889 2.96
1405 .28 .06 1067 3.56 /
1410 .33 .05 889 2.96
1415 .42 .09 1601 5.34 .002 6% |
1420 .51 .09 1601 5.34 .145 42 '
1425 .57 .06 1067 3.56 .181 54%

1430 .60 .03 534 1.78 .208 62

. 1435 .67 .07 1245 4.15 .269 81 'L,
1440 .71 .04 711 2,37 .340 102
1445 .71 0 . 340 102*
1450 .71 0 .379 114
1455 .72 .01 178 .57 .379 114 {
1500 .78 .06 1067 3.56 .379 114
1505 .81 .03 534 1.78 .420 126
1510 .82 .01 178 .59 .442 133 ti
1515 0 ' . .442 133* '
1520 .420 126
1525 .399 120 [
1530 .379 114 :
1535 .340 102*
1540 .82 . 340 102 :
1545 .303 91 I
1550 . 269 81
1555 .253 76 N
1600 .253 76 5
1605 .238 71 &
1610 .223 67
1615 .223 67 !
1620 .208 62 }




TABLE 6.10 (Continued)
SARASOTA SPRINGS 1/4/80

Rainfall and Discharge

RAINFALL DISCHARGE

Cuml Intvl
TIME ins ins CF CFS CFS CF
1/5/80 1030 015
Add 1258
Total 14,585 5,506

Discharge coefficient .38.

* Sample collected.
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TABLE- 6.11
Loy ' SARASOTA SPRINGS 4/7/80
{- ' Rainfall and Discharge

Inlet drains 213,444 sp 47 &7
Imperviousness Coefficient 0.39

! RAINFALL DISCHARGE
Cuml Intvl

1 TIME ins , ins CF CFS CFS CF
1230 . .01 .01 178 .09 .

? 1300 .02 .0l 178 .09
1400 .07 .05 889 .25

¢ 1415 .12 .05 889 .99

: 1430 .18 .06 1067 1.19

| 1435 .41 .23, 4091 13.64 /
1440 .62 .21 ¢ 3735 12.45 /
1445 .99 .37 6581 21.94 .442 133%
1450 1.21 .22 3913 13.04 1.218 365
1455 1.51 .30 5336 17.79 2.030 #509*

_ 1500 1.82 .31 5514 18.38 2.199 . 660%
Y 1505 1.87 .05 889 2.96 2.199% 660

P 41510 1.92 .05 889 2.96 2.085 626%
1515 1.98 .06 1067 3.56 weir 6212
1520 1.99 .01 178 .59 washout 6193*
1525 2.06 .07 1245 4.15 : 6148
1530 2.12 .06 1067 .59 2.030 609

{ 1535 2.21 .09 160L 4.34 5838

J: 1540 2.22 .01 178 .59 1.868 560*

: 1545 2.23 .01 178 .59 .1.868 560
1550 2.25 .02 356 1.19 1.868 560

q 1555 2.27 .02 356 1.19 1.715 515
1600 2.30 .03 534 2.78 1.665 500
1605 2.33 .03 534 2.78 472

. 1610 2.35 .02 356 1.19 404

i 1615 2.37 .02 356 1.18 1.387 416

: 1620 2.37 0 1.431 429
1625 2.40 .03 534 1.78 1.259 378

: 1630 2.40 0 1.259 378

! 1635 2.40 1.100 230

i- a Estimated.

L * Sample Collected.
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TABLE 6.11 (Continued) : ' {
SARASOTA SPRINGS 4/7/80
Rainfall and Discharge

Inlet drains 213,444 SF
Imperviousness Coefficient 0.39

RATNFALL DISCHARGE !
Cuml Intvl . f
TIME ins ins cyg CFS CFS CF
!
1640 2.40 .989 297 i
1645 .919 276
1650 .919 276 : i
1655 .885 266% L
1700 .727 218 '
1705 .697 209
1710 .641 192
1715 , .561 JIGB
1720 d .488 - T146
1725 ' .442 133
1730 .399 120
1735 .379 114
1740 .321 96 *
1745 .303 91
1750 ' .253 75 e
1755 .238 71
1800 ' .208 62 i
1805 .194 58 1
1810 .181 54
Total 42,689 : 13,563
Discharge coefficient .318, : v :
* Sample Collected. z.4" S lta l
P @ |
g
f
(;? = (:F’—- .1LE’> !
___,..__.———————_‘——_—'—__’ N
;
(‘f?,+ c).‘B'S ) |
-
e = (24 - T%) |
_____.,____—-——-—"""4 -;J
P ) ;
g | 6.28 (zw4*'%5

1.324 + .60%D = % ~ .96 D + B¢ ¢
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SARASOTA SPRINGS 8/10/80

Rainfall and Discharge

Inlet drains 213,444 SF
Imperviousness Coefficient 0.39

TABLE 6.12

RAINFALL DISCHARGE
Cuml Intvl
TIME ins ins CF CFS CFS CF
\Jh

1655 =
1700 .22 0 1]
1705 .53 .31 5514 18,38
1710 .87 .34 6098 20.16 .379 114%
1715 l.04 .17 3024 10.08 .697 209
1720 1l.15 .12 2134 7.11 1.178 353%*
1725 1.32 .16 2846 9.49 1.476 443*
1730 1.37 .05 889 2.96 1.617 485%
1735 1.39 .02 5 356 1.18 1.685 4506*
1740 1.39 0 ! 1.569 471
1745 1.41 .02 356 1.18 1.431 430%
1750 1.41 0 1,343 403
1755 1,42 .01 178 .59 1.218 365
1800 l.42 0 1.138 341
1805 1.025 308
1810 .953 285
1815 .852 256%
1820 757 227
1825 . 640 192
1830 .561 168
1835 .536 161
1840 .488 146
1845 .37% 114
1850 «340 102
1855 .303 91
1900 . 286 86
1305 .253 76
1910 .223 67
1915 .194 58
1920 181 54
1925 .169 51
1930 . 145 44
1935 .134 41%
1940

© 1945 -123 37
Total 25,258 6,685*%
Discharge coefficient .265,
* Sample Collected.
’ o 6.29



C) DISCUSSION

Discussion of rainfall-discharge relationships for the four typical
land-use sub-basins is simplified if the anticipated relationship is

first reviewed and the effect of evaporation guantified.

1. The Relationship between Discharge, and Imperviousness, Coefficiengé.
The discharge from a.completely impervious surface will be less
than the rainfall because some rain will be retained on the surface and
evaporated. If the rainfall is heavy, or moderate but prolonged, the
effect of evaporation may be negligible. However, if the rainfall is
light and the area hot {e.g., a roof or parking lot in summer), all the
rain may evaporate and there may be no discharge. Thus the discharge
coefficient from an impervious‘area will vary with rainfall pattern,
humidity and wind speed as well as with the imperviousness coefficient.
Similarly, the discharge coefficient for a porous area will also
vary. If the vegetative cover is dense, the leaf éurface area may be
large compared to the ground area; the proportion of rain retained and
ultimately evaporated may be high while the proportion reaching the
ground may be low. The proportion being absorbed in the soil will
depend upon whether the rate at which rainfall reaches the ground
exceeds the rate of absorption and this, in turn, depends on the rain-
fall pattern and the porosity of the terrain. Intense rain, or long

periocds of moderate rain, may saturate the soil, reduce the absorption
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and increase the discharge. Again, after long periods of drought littie

rainfall may be absorbed until the air trapped in the soil is displaced.

. Thus, in porous areas evaporation may reduce the discharge coefficient,

and either drought or heavy rain may increase it.

The degree of urbanization of an area is usually quantified for the
purpose of flood control by the imperviousness coefficient, K. This is
the proportion of the total area considered as impervious to.rainfall'k
deternined by the measurement of the area of roads, roofs and parking :
lots, etc. on maps or aerial photographs. If the impervious areas were
complétely impervious and the remaining areas completely porous, and
there was nelther significant evaporation nor enhanced discharge, the
proportion of dlscharge”to actual rainfall, the discharge coefg;c1ent C,
would be equal to K.

The values of C may be plotted against values of K for a number of
catchment sub-basins. Under the restricted conditions given in the
previous paragraph, the points would be on a straight line passing
through the position (1,1} and the origin. Under conditions to be
expecﬁed in field work, they will be scattered. If there is evaporation
but no enhanced discharge, the points will lie beiow the line and the
distance below the line will increase with the increasihg effect of
evaporation; if there is enhanced discharge but no evaporation, then the
points will lie above the lipe and the distance above the line will
increase with increased flooding and with decreasing K. 1If there is

both enhanced discharge and evaporation, the points may be either above

or below the line,



These effects are more important in tropical areas, or subtropical ,w
areas such as Florida, than in temperate parts of the country. Table 6.13
and Figure 6.4 show the discharge coefficients calculated from rainfall ]

and discharge data for a number of sub-basins and the corresponding

value of K. The departure from the straight line is obvious, although
this scattering may not all be due to the effects discussed above. In
general, the discharge coefficients are significantly lower than would |

be expected from inspection of the imperviocusness coefficients. ' i
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TABLE 6.13

IMPERVIQUSNESS AND DISCHARGE COEFFICIENTS

Impervious-
ness Rainfall Discharge Discharge
Location Inlet Month Coefficient K CF cr Coefficient C
Town & Country A Dec .89 9,801 6,217 .63
A Mar .89 1,572 636 - .40
B Mar : 1,00 4,140 1,017 | .25
Hidden Forest May .125 17,820 385+ .02+
| Jul .125 42,003 1,729+4¢ .04+
Aug <125 22,987 2,32944 .10+
Tamaron I Jun .29 30,492 5,495 .18
11 Jun .31 28,750 11,337 .39
I1I Jun «32 25,846 3,213 .12
v Jun -39 10,745 2,884 .27
v Jun .31 10,164 1,266 .11
Sarasota Springs Jun .39 14,585 5,506 .38
Apr .39 42,689 13,563+2 .32+
Aug -39 . 25,258 6,685+2 .26+

Measurements curtailed and inlet pipe flooded.
b Initial measurements missed and remainder curtailed - inlet pipe flooded.
€ Initial measurements missed and inlet pipe flooded.
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FIGURE 6-4

IMPERVIOUSNESS AND DISCHARGE COEFFICIENTS
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2. The Probable Effect of Evaporation on Discharge Volume.

The evaporation from an uncovered swimming pool during periods of

‘drought is of the order of .25 inches per day (personal observation) .

The mean annual pan evaporation for Florida is given as 65 inches per
yearle equivalent to .18 inches per day (if it were constant‘throughout
the year). Areas heavily covered with vegetation will expose more
wetted surface than lightly covered areas. The evaporation.rate from .
them will therefore tend to be greater. On the other hand such areas |
are likely to be cooler than normal - which will tend’ to reduce the
evéporation rate, Generally, the first effect outweighs the second.
Roads, roofs and parking lots expose areas not greatly exceeding their
projected areas. Vertical walls expose puch more than their projected
area but receive relatively little rain. However, the surface tempera-
tures of impervious surfaces and hence evaporation rates, may be far
above normal when rain first begins to fall. rThe daytime evaporation is
also much higher than at night time. Thus evaporation rates in excess
of 1 inch per day, or .04 inches per hou;, are to be expected from
impervious areas in summer for short periods of time. These would have
significant effect on light or moderate rainfall events. Finally, it
must be remembered that evaporation will continue as long as the surface
is wet so that even though the mean evaporation rate is significantly

less than the mean precipitation rate, the volume of water evaporated

exceeds that of precipitation. The mean annual rainfall for the Phillippi

Creek area is less than the mean annual pan evaporation rate.
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This rough assessment of evaporation rate may be compared with the
evaporation from reservoirs. This may be calculated from the formula
E = .771 (1.465-0-0186B) (0-44+0-118V) (eg~e4) developed by the U.S..
Department of Agriculture,ll where 'E' is the evaporation from a water
surface in inches per day, 'B' is the mean barometer reading_in inches
of mercury (29.9 for Sarasota), 'V' is the mean wind speed in miles per
hour, ‘eg' is the mean vapor pressure of saturated air at £he tempera;
ture of the water surface,. in inches of mercury, and 'ed‘ is the meaﬁ-
vapor pressure of saturated air at the temperature of the dew point.

Figure 6.6 shows the rates of evaporation calculated from this
formula for different dry bulb temperatures and degrees of relative
humidity. The overlay, Figure 6.5, shows the range of variations of
temperatures with months of the year and the ranges of relative humidity
fér various times of the day. It is apparent that the instantaneous
evaporation rates may vary from 0.02 inches éer'day {(.0008 inches/hour)
at dawn in winter, up to at least 2 inches per day (0.08 inches/hour) on
a hot parking lot on a summer afternoon - or double the rate deduced from
the average annual evaporation.  No measurements of relative humidity,
surface temperatures or wind speseds were made during the course of the
field work, but some idea of the rate of evaporation for each field
event may be made from Figures 6.5 and 6.6. Table 6.14 gives the dates
and times of the events and the probable temperatures and relative

humidities. The range of evaporation rates were calculated using the
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TABLE 6.14

ESTIMATED EVAPORATION

“TOWN & COUNTRY HIDDEN FOREST TAMARON SARASOTA SPRINGS
LOCATION A A B I II III IV v
Month DEC MAR MAR MAY JUL  AUG JUNE JAN APR  AUG
Start Time 1130 1640 0705 1620 1800 1140 1026 1255 1655
End time 2100 2015 2130 0845 1830 2020 3125 1325 1325 1425 36000 2430P 18204 1045+C
Elapsed time - mins. . 570 215 230 100 130 140 105 105 105 165 14609 1450 345 170
Evaporation Max. .30 1.20 1.20 .40 .40 .40 .50 .50 .50 .50 .50 .30 .50
Range, ins/da  Min. J1300 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .10 .10 .20
Evaporation . ,
Assumed, ins/da. .20 .45 .45 .45 .20 .308 .30 .35 .35 .35 .35 .10 .20 .35
Area - 000's SF 157 157 409 248 248 248 457 431 388 161 152 213 213 213
Evaporation Loss C.F 10386 879 2450 287 560 602 972 917 825 538 4495 1787 815 733
Rainfall C.FP 9801 1578 4140 17820 42003 22967 30492 28750 25846 10745 10164 14585 42689 25258
Evaporation % of
Rainfall 11 56 59 2 1 3 3 3 3 5 244 12 2 3

a Enhanced discharge may have occurred.
3600 means noon on second day; 3400 means 10 a.m. the following day.

€ prainage not completed.
The long elapsed times assumed for Tamaron V may not be applicable. Rainfall
was not heavy and evaporation probably ceased before the discharge.



mean annual wind speed ét Ruskin (8.7 mph) although wind speeds may
exceed 25 mph in gusts and fall to zero after rain ceases. (Evaporation
is roughly proportional to wind speed.}

These mean effective evaporation rates have been applied over the

period'of the whole event, from the inception of rainfall to the end of

the drainage, to give the evaporation in cubic feet, although the implied

assumption (that the surfaces are wet only for this period, that the
wetted area equals the projected area, and that evaporation stops when-
drainage stops) may not be true. The lgst'line of Table 6.14 gives the
calculated percentage of rain lost by evaporation. These calculations
are, perhaps, overdependent upon the estimates of elapsed time and
evaporation rate, but generally, total réinfall has to be below 0.2
inches per event for the effects of evaporation to become important.

If the estimated evaporation volumes are added to the measured
discharges, the discharge coefficients may be corrected for evaporation.
The application is shown in Table 6,15 and the discharge and imper-
viousness coefficients are plotted in Figure 6.7. Now that a correction
for evaporation has been aﬁplied, the straight line depends upon the
remaining conditions that:

a) impervious areas are coméletely impervious;

b) the remaining areas completely porous, and

c) there was no enhanced discharge.

The widest separation from the line occurs with the Tamaron data where

submerged inlet pipes made measurement particularly difficult.
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TABLE 6.15

CORRECTION OF DISCHARGE COEFFICIENTS FOR EVAPORATION

LOCATION
Month
Rainfall C.F.

Evaporation
C.F.

bischarge C.F.

Discharge &
Evaporation
C.F.

Corrected
Discharge
Coefficient

Imperviousness
Coefficient

TOWN & COUNTRY

A

DEC

9801

1036

6217

7243

74

.89

A

MAR

1572

879

636

1515

.97

.89

B

MAR

4140

2450

1019

3469

.85

l.00

HIDDEN FOREST

MaY

17820

287

385+

672+

.04+

.125

JUL

42003

560

1729+

2289+

.05+

.125

1 II
AUG
22967 30492 28750
602 972 917
2329+ 5495 11337
2931+ 6467 12254
134 .21 .43
.125 .29 .31

TAMARON
IIT

25846

825

3213

4038

.16

.32

v

10715

538

2884+

3422+

.32

.39

10164

4495

1266

5761

.57

.31

SARASOTA SPRINGS

JAN

14585

1787

5506

7293

.50

.39

APR AUC

42689 252¢
851 7:

13563+ 66t

14414+ 72)
.34+ .
.39
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3. Town and Country Shopping Center.

Rainfall and discharge data for the Town and Country Shopping
Center are summarized in Table 6;16 and in Figure 6.8.

Rainfall on 12/16/72 was only .75 inches over a periﬁd of nearly
five hours during the afternoon. Although the imperviousness coef-
ficient was 0.89, the discharge coefficient was only 0.63. . Over one-
third of the rainfall never reached the inlet to the retention pond. :
There was little surfacelsuitable f&r absorption and it must be con-
cluded that most of the 3584 CF of rainfall that was not accounted for
was retained on the surface until it evaporated - perhaps hours after
the rain had stopped and measurements completed. This conclusion is
supported by the data of the rain event of 3/13/80 when the rainfall was
even lighter. Only 0.12 inches fell in just over two hours. The
significantly lower discharge coefficient suggests greater surface
retention and more evaporation. This is consistent with the data and
graphs. The time for evaporation was legs than half that for the December
event but both the intensity and volume of raiﬁ was also less.

Inlet B drained a totally impervious area. There could have been
no absorption by soil, yet nearly three-quarters of the rain water never
reached the inlet to the retention pond. The low discharge coefficient
of 0.27 from a completely impervious area during light rain in a warm
climate leaves little doubt that the explanation lies in heavy initial
evaporation from hot asphaltic surfaces and subsequent evaporation from

the surface rain water retained in depressions.
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TABLE 6.16
TOWN AND COUNTRY SHOPPING CENTER

Rainfall and Discharge Volumes

Date 12/16/79 3/13/80 ;
Inlet A Inlet A Inlet B Inlets A & B
Previous rain - inches 1.6 ';0.15
i, ?
Dry days prior to event : 10 : 12
Rain - Start 11307 1640 1640 '
Finish 1625 1905 1905 [
Duration, mins 296 145 145
Max. ins/ 5 mins .05 .03 .03 i
Tatal ins : .75 .12 .12 ' }
Inlet flow — Delay, mins . 302 16 15
Start 12007 1650 1655
Finish 2100 2015 2000
buration, mins 540 205 185
Rainfall C.F. 9801 1572 4140 5712 L.
Inlet Flow C.F. 6217 636 1019 1655
Discharge Coefficient .63 .40 .25 .29 .
Imperviousness Coefficient .89 ' .89 1.0 .90

Retention and Evaportranspera-
tion C.F. 3584 936 3120 4057

Outlet C.F. ' 1917

R
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4. Hidden Forest

The rainfall and discharge data for Hidden Forest are summarized in
Table 6.17 and graphed in Figure 6.9. The rainfall patterns in these
three events differed widely. During the May event, very light rain
fell at a steady rate; during the July event, rainfall was three times
that for the May event and about three times the volume precipitated in
a shorter time. During the August event there were two rainfall peaks?
at nearly four times the May rate, each of short duration, and a third
peak nearly an hour later at about the May rate. The total rainfall
during the August event was only a little more than in the May event.

In all cases the ?ischarge rate and volume was very low..¢Although
flow was measured until it fell below .04 CFS, it is probable that
measurements were curtailed. The discharge coefficient increased with
peak fainfall rate and approached the imperviousness coefficient during
the August event. The monthly rainfall had been low from October to -
June and the go0il must have been dry in May. Rainfall increased in July
and again in August (Table 2.3). Thus absorption of rainwater by the
soil must have been high during May and lower in-July and August. A
high proportion of the light rain during the May event must, therefore,
have been both evaporated and absorbed while in the heavy rainfall peaks
of August most of the rain water was discharged before it was either

absorbed or evaporated.
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{ TABLE 6.17
HIDDEN FOREST
[  Rainfall and Discharge Volumes
’ Date 5/9/80  7/22/80 __ 8/18/80
i Previous rain - inches .48 47 1.06
Dry days prior to event ' 21 1 2
f .
i Rain - Start 0705 1620 1800
Finish 0835 0735 1950
[ Duration 90 75 il0
” Max. ins/5 mins 09 .22 .31
= Total ins .79 2.03 1.11
Inlet flow - Delay, mins 55 55 5
Start 0755 1715 1805
Finish _ 0845+ 1830+ 2020
Duration, mins © 50+ 75+ 135
Rainfall C.F. 17826 42003 22967
. ) 1Inlet Flow C.F. 38542 17204b 232946
b -]
Discharge Coefficient .02+ 04+ 101+

Impervicusness Coefficient 125 .125 - .125

Retention and Evapotranspira-
tion C.F. 17435 40274 20638

e

& Tnitial discharge may have been missed. Discharge measurement curtailed.
Initial discharge missed. Discharge measurement curtailed.
€ pischarge measurement curtailed.

$e
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5. Tamaron, Unit I.

Rainfall and discharge data for Tamaron are summarized in Table 6.18
and graphed in Figure 6.10. Rainfall on 6/21/80 was .80 inches during
Jjust over two hours.

The rainfall patterﬁ consisted of three separate peaks,‘two at the
rate of one inch per hour and the third at twice that rate. Discharge

2

coefficients for the five areas draining into the five inl;ts showed
wide variation from 0.12 to 0.39 whereas the imperviousness coefficient
ranged from .22 to .39. The discharge coefficient at Inlet II even
exceeded the imperviousness coefficients, possibly due torenhanced
discharge during the third heavy peak. The inlet pipes to the detention
pond were partially ségmerged. Flow dgta are thefefore approximate, but
it is again apparent that dischgrge coefficjents approach imperviousness
coefficients when the rainfall pattern includes intense peaks and re~
duces the opportunity for absorption and evaporation. fThese indications’
of enhanced discharge are supported by the reduction in the period
between the peak rainfall and total inlet peak flow from about 25 to 15
minutes. This delay is easy to observe when there are distinct isolated
rainfall peaks as in the present example. On tﬂe other hand, the sub-
merged inlet pipes created a condition uhder which discharge measurement
was imprecise. There may have been a residual or base flow resulting
from rainfall on the previous day, but it is difficult to quantify. The
effect of this would be to increase the discharge coefficiehts. The

base flow for the outlet was significant and it is suspected that this

was due to seepage from the sewage treatment plant percolation pond.



TAMARON - UNIT I

Rainfall and Discharge Volumes

TABLE 6.18

Date 6/21/80
Inlet I IT IIT IV v TOTAL -
Previous rain — inches T, .32
Dbry days prior to event ‘ 0
Rain - Start 1140
Finish 1355
Duration, mins 135
Max. ins/5 mins .16
Total ins . B0
. i f
Inlet Flow - Delay, mins 125 25 25 15 15
Start 1205 1205 1205 1155 1155
Finish 1325 1325 1315 1425 1200 next day
Duraticn, mins 80 80 70 1504 1445
Rainfall C.F. 30492 28750 25846 16745 10164 105997
Inlet flow C.F. 5495 11337 3213 2884+ 1266 24195+
bDischarge Coefficient .18 .39 .12 .27 .12 .23
Inperviousness Coefficient +29 .31 .32 .39 .31 .315
Retention and Evapotran-—
spiration C.F. 24997 17413 22633 7861 83898 81802
Cutlet C.F. 23305
A pischarge measurements curtailed.
6.50
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FIGURE 6-10
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6. Sarasota Springé.

Rainfall and discharge data for Sarasota Springs are sqmmarized in
Table 6.19 and graphed in Figure 6.1l. During the first four hours of
the event on 1/4/80 rainfall consisted of a series of light showers;
during the last hour and half it was a little heavier and more con-
sistent. During the first period there was no discharge; during the
second, the discharge coefficient exceeded the imperviousness coef-
ficient.

Diséharge was slow and extended but-there was no initial base flow.
The extended discharge could not therefore be attributed to base flow.
Nor is it likely that enhanced discharge was a factor because the
discharge peak reached a maximum an hour after the rain volume peak and
evaporation would have been significant.

During the event of 4/7/80, there was heavy rain; nearly two
inches fell in half an hour, and 2.4 inches over the four hour period of
the whole event. This was the most intense storm recorded during the
study of the land-use sub-basins. It is to be expected that flooding
would have occurred, yet the discharge cecefficient was 0.34+, lower than
the imperviousness coefficient of .39 instead of being higher. The
explanation appears to be that at the peak of the runoff, the soil
around the weir began to erode and allowed a portion of the peak flow to
bypass the weir. The flow measufements are therefore underestimated.
Sand bags were used to stop the soil erosion and leaks, and measure-
ménts continued normally. The amount of runoff water lost to these

leaks could not be measured.

6.52
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TABLE

6.19

SARASOTA SPRINGS

Rainfall and Discharge Volumes

Date 1/4/80 4/7/80 8/10/80
a b as&hb
Previous rain - inches .04 .02 .07,
Dry days prior to event 4 2 0
Rain - Start 1020 1355 1020 122572 1655
Finish 1210 1510 1510 1625 1755
Duration, mins 110 75 290 240 60
Max. ins/5 mins .02 .09 .08 .31 .34
Total ins .16 .66 .82 2.40 1.42
g 235€ j
Inlet flow - Delay, mins 20 1352 10
Start 1415 1440 1705
Finish -19457? 1810+ 1945+
Duration, mins 3307 210+ 160+
Rainfall C.F. 2846 11739 14585 42689 25258
Inlet Flow C.F. 5506 5506 13563+4d 6685+d
Discharge Coefficient .39 .39 .39 .39 -39
Retention and Evapotran—
spiration C.F. 9079 29126 18573

& and b) Indicate two almost distinct rain events separated by a two hour rain-

free pericd.

¢} Inlet began 20 minutes after the start of ra

rainfall (a).

d Discharge measurement curtailed.

6.53
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The event of 8/10/80 was short and intense, 1.42 inches falling in
cne hour (nearly all in half an hour). Enhanced discharge would be
expected. The discharge coefficient was, however, only .25+, while the

imperviousness coefficient was 0.39.

7. Detention Ponds
The Town and Country Shopping Center detention pond is completely,

overgrown. Its volume is of the order of 200,000 CF when filled.

- Discharge from a once-in-ten-years storm (three inches per hour for one

hour) is 141,000 CF. However, the outlet pipe is 36 inches in diameter
and it is unlikely that the outflow is seriously restricted or that much
flood water, if any, is detained in the pond for flood control.

The Tamaron detentipn pond is irreqular in shape and has an area of
85,000 SF and a volume above its normal level of approximately 350,000 CF.
A once-in~ten-year storm would generate.about 97,000 Cf. The 36 inch
outlet is ﬁormally submerged and the pond would Ffulfill its Fflood
control function during such a severe storm because the pond surface
would rise.

A summary of the discharge into the detention ponds at Town and
Country shopping Center and Tamaron Unit I is presented in Table 6.20
together with the volume of ocutlet from the ponds. In the case of the
Town and Country Shopping Center, the discharge from the outlet pipe
exceeded that from the inlet pipes. There may bave been additional
unmeasured input from the third inlet pipe or elsewhgre, or the mea-

surements were ilnaccurate.

6.55



At Tamaron again, the outlet volume exceeded the input volumes.

this case, it was known that the measurements were inaccurate.

TABLE 6.20

MATERIAL BALANCE FOR RETENTION PONDS

LOCATION CF

Town and Country - Inlet A 638
Inlet B 1018 "

Subtotal 1656

Outlet 1917

Tamaron Unit I, Inlet I 5495

Inlet IIX 11337

Inlet III 3213

Inlet IV 2884

Inlet V 1226

Subtotal 13195

23305

Outlet

The.time required for particles to settle in a retention pond may

be estimated.

Stokes Law may be written:

vV = 29 a®(d;~d,)

n

In

where V is the terminal velocity in cms per sec of a spherical particle

of radius 'a' microns and density dl gns/cc freely falling through a

liquid of density d, gms/cc and viscosity n poises (dyne secs/cm?) .

The acceleration due to gravity, g, is 98l cm/sec

be at rest.

6.56
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For water at 20°C n = .01002 poises
and d5 = .998, say 1.0. The density of sand, d;, may be taken as 2.5.
Thus, the terminal velocity of a spherical particle of sand falling
through freshwater at 20°C which is at rest is given approximately by

2 x 981 a2(2.5-1.0)
9 x .01002

VvV =

32635 a2

n

The terminal velocities calculated from the relationship for dif- %
ferent values of 'a' are inen in the table below and used to determine

the time it will take for the sand particle to fall through one meter of

water.
= 7
‘a' ‘a's Y Time to Fall One Meter
mms microns cms/sec ~in secs in mins in hrs
.02 2 .0013 76,600 1280 21
N .05 5 .0082 12,255 205 3.4
' .10 10 .0327 3,062 51 -
20 20 .1306 766 13 -
.50 50 .8160 123 2 -
1.0 100 3.265 31 . &5 -

Thus it will take about 51 minutes for a sperical particle of sand
0.1 mms in diameter at the surface to settle to tﬁe bottom of an un-
disturbed detention pond one meter deep. This time will increase lin-
early with depth, inversely with the square of the particle diameter and
will be greatly increased by turbulence.

_The distribution of particle size in the Phillippi Creek basin is
not known; but it seems likely that, unless the pond can contain the

whole of the runoff for an event, fine particles will not settle. Even

- 6.57



if they‘do settle, they are likely to be resuspended at the time of the
next storm event unless special precautions are taken in pond design.

In order to remove fine particles, the sectional area of the.pond
transverse to the direction of flow must be large encugh to réduce the
flow velocity to less than one foot per minute at times of ma#imum flow
volume., At this velocity non-turbulent flow would have to be maintained
over at least 51 feet of pond if all particles of a diameter over ‘;
0.1 mm are to be deposited, or over at least 206 feet if all particles'

over .05 mms are to be deposited.

8. Delay between initial rainfall and initial discharge

At Town and Countré the delay times (see Table 6,16) are J;ry
similar. The start of p;ecipitation on 12/16/79 was not specifically
recorded. A delay of 10-15 minutes is typical under conditions of light
rain.

At Hidden Forest thg typical delay is 55 minutes (gee Table 6,17}).
The very short delay of five minutes on 8/18/80 may be explained partly
by the high initial intensity of precipitation.

The inlet pipes were partly submerged at the onset of the events at
Tamaron (Table 6.18). The start times were not precisely recorded.
However, twenty minutes is the typical delay time. At Sarasota Springs
the typical delay is about 15 minutes (Table 6.19). The long delay of
135 minutes recorded on 4/7/80 was the result of very light precipita-

tion during the first two hours.
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Delay in the appearance of discharge after the start of the rain-

fall event depends on a variety of factors, among which are:

a)
b)
c)
d)
e)
£)
g)

h)

rainfall intensity, initial, peak and mean

evaporation rate in relation to rainfall

land use

previous rainfall history

discharge coefficient N
extent of sub-basin and distances to measurement weir
collection system - swales vs. curbs and gut;ers

siope of land surface

There are insufficient data to allow isolation of the effect of

these variables. Initial rainfall intensity is, however, obviously

important.

In fact the detention ponds at Towrn and Country and Tamaron Unit I

have been designed so that the inlet and outlet pipes are within a few

feet of each other. There may well be settling in the remainder of the

pond but in the region of the inlet and outlet pipes a heavy storm would

be likely to give rise to scouring, resuspension, and shert-circuiting.

D) CONCLUSIONS

The discharge from four sub-basins representing typical current

{(and probably future), land uses have been measured. Although measure-

ment was often difficult to carry ocut and although these difficulties

sometimes caused inaccuracies, calculated discharge coefficients correlated
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reasonably well with impervious coefficients providing allowance was
made for evaporation — particularly in the case of light showers. It
follows that rain water runoff was usually complete within‘thg time
period over which measurements were made. Generally, there was no
excessive discharge volumes, even for the events where this was most
expected. These measured flows may therefore be used in the calculation
of pellutant leads providing the limitations due to measurement probiems
are taken into account. - -

One of the two detention ponds investigated probably does not act
very effectively as flood control because of a relatively large ocutlet
pipe. At times of heavy discharge, the proximity of inlet and outlet
pipes in both ponds probably leads to resuspension of solids and perhaps

other pollutants, rather than settling.
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THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTION 7 - POLLUTION IN THE DISCHARGES FROM
TYPICAL LAND-USE SUB-BASINS

A) RESULTS

This section reports.the results of analysis pf samples of storm ‘
water discharged from typical land-use sub-basins bordering the Phillippi-
Creek. These data are then combined with the flow data from Section 6
to give the loading rates and, subsequently, the loads per acre per
event.

The data are presented in pairs of tables, the first of which in-
clﬁdes, where available, the concentrations of nutrients, pesticides and
heavy metals together with the bacterial count. The second table of
each pair shows the corresponding loading rates in pounds (but multi-
plied by 103 to avoid the necessity, first of accommodating and then of
comprehending, rows of zeros, e.g. .001l5 appears in the tables as 1.5).

These loading rates, y, were calculated for each sample using the

relationship:
y= Ibs Ib mg L  CF  sec
min mg L Cr sec min

= 1 T CF
—c . x ™ x 28,316 = x 60
453,590 L ! ¥ Ssec

= .003746 x mg x CF
L sec

If these calculated locading rates in pounds per minute for each
sample are plotted against the time in minutes (see Figure 7.1), the

area under the curve is equivalent to the load for the event. The area
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between two adjacent values of y is the load dischafged during the

interval between the collection of two consecutive samples. These areas
were first determined by planimeter, however the loads were later ap-
proximated in the following way. First, the curve was replaéea by a

series of straight lines joining the tops of the ordinates aé in Figure 7.2.
The load discharged in the time interval between collecting consecutive

samples is (yn + Yn+1)tn where Y and ¥Yn41 are successive ordinates'égd

tn is the time in%erval between them.

The total load is then

(o + ypdty + {yp +¥,0t + -vn (v 5 +y )t

2 T2 T2

The calculations ére laborious and therefore those for pé;ticides
and bacteria have been omitted. These load data do not appear to be

significant.
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TOWN AND COUNTRY SHOPPING CENTER - INLET A 12/16/79 ‘

TABLE 7.1

Analytical Data

[k oo
- il

SAMPLE TIME

POLLUTANTS 1100 1250 13490 1450 1610 1700 1750 2100
Major mg/}
™ 1.790 5.150 7.22 7.690 10.6%0  12.020 ? 9.820
TP .878 .659 1.025 .805 .805 1.025 1.025 .805
NOp + NG, .160 1.440 «390 410 . 740 1.180 1.800
NH, .184 .122 5.335 4.180 4,590 6.325 6.425 4.690
Pesticides pug/l
Heptachlor ND ND ND ND ND ND ND ND
Heptachlor v _ J

epoxide ND ND ! ND ND ND ND ND ND
Chlordane .037 .010 ND ND - .028 0354 .0393 .0082
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND .0186 .014 ND
BHC ND ND ND ND ND ND ND ND
Lindane ND ND ND .0428 .056 .057 ND ND
Kepone ND ND .220 ND ND ND ND ND
Heavy Metals ug/l
Cadmium ND 2.0 2.0 1.0 1.0 2.0 .09 ND
Copper 53.0 59.5 56.0 4.0 4.0 7.0 15.0 36.0
Lead 10.0 94.5 256.5 80.0 84.0 80.0 50.0 50.0
Mercury ND 27 .03 .06 .09 ND ND .06
Zinc 19.00 126.6 127.0 46.0 36.0 35.0 33.0 41.0
Flow CFS .004 .1037 .7567 L4419 .4419 - 0447 .0079
ND = Not detected.

|
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TABLE 7.2

TOWN AND COUNTRY SHOPPING CENTER - INLET A 12/16/79

Interval Pollutant Loads in Pounds

All loads to be multiplied by 10%3.

INTERVAL TIMES

1100- 1250- 1340~ 1450- 1610- 1700- 1750-
POLLUTANTS 1250 1340 1450 1610 1700 1750 2100 TQTAL
Major
TN 111.5 495,02 6632 987.1 363.0 53.7 33.8 27074
TP 14.8 79.1 148.4 10.6 37.6 5.0 2.9 298
NO, + NO3  30.8 29.02 64.62 53.0 20.1 4.0 3.3 2052
NH, 2.6 379.6 772.0 580.6 216.4 31.3 18.1 2001
Heavy Metals
Cadmium .04 .19 .30 .13 .05 .01 oP .7
Copper 1.32 1.55 5.79 .53 .20 .06 0.2 12.6
Lead 2.03 19.75 31.58 11.52 6.82 .37 0.1 72.2
Mercury .006. .Q05 .001 .008 .003 oP ob .03

.16 0.1 35.6

Zinc 2.72 10.24 15.26 5.44 l.63

4 Assumed.
b when not detected {("ND" see Table 7.1) the load is zero.

7.5



TABLE 7.3
TOWN AND COUNTRY SHOPPING CENTER - QOUTLET 12/16/79

Analytical Data

SAMPLE TIME ‘ﬁﬁ'
POLLUTANTS 1400 1510 1630 1710 1820 1900 IR
Major mg/l z
TN 1.390 650 5.980 3.64
TP .439 .483 .586 «572 .439
NO, + NO, . 200 .060 ' .340 .220
NH3 .184 112 2.140 3.570 2.345 2,600
Pesticides g/l
Heptachlor ND ND ND ND ND ND
Heptachlor '
epoxide .0234 ND ND ¥D ND ND
Chlordane ND ND . 056 .056 .0375 .0407
pp' EDE ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND
BHC ND ND ND ND ND ND
Lindane ND ND ND ND : ND. ND
Kepone ' ND ND ND ND ND ND
Heavy Metals ug/l
Cadmium ND ND ND ND ND ND
" Copper 20.0 ND ND ND 3.0 3.0
Lead 90.0 120.0 30.0 30.0 ND 20.0
Mercury .09 .09 .06 .06 .03 .03
Zinc 56.0 60.0 13.0 13.0 18.0 24.0
Flow CFS 1.522 1.431 1.218 .3991 .1037

ND = Not detected.

Fxeery
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TABLE 7.4

TOWN AND COUNTRY SHOPPING CENTER - OUTIET 12/16/79

Tnterval Pollutant ILoads in Pounds

All loads to be multiplied by 10~7.

3

INTERVAL- TIMES

1200~ 1450~ 1510~ 1630~ 1710~ 1820- 1900~

POLLUTANTS 1400 1510 1630 1710 1820 1900 g 2100 TQTAL
1

Major
™ 480 399.3 ,
TP 144 17.7 3.8 7.8 0
NO, + NO3 70 51.2
NH4 60 57.8 414.6 302.0 148.6 31.9 0 1014.9
Heavy Metals
Cadmium 0 0 0 0 0] 0 0 ¢
Copper .68 3.99 0 0 .04 .04 0 4,75
Lead 30.28 40.46 31.20 3.64 1.84 <27 0 107.69
Mercury - 0 .035 030 .008 . 004 0 0 077
Zinc 9.1 22.43 15.23 1.86 .92 .14 0 59.68
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TABLE 7.5

TOWN AND COUNTRY SHOPPING CENTER — INLET A 3/13/80.

Analytical Data

SAMPLE TIME

POLLUTANTS 1700 1710 1750 1810 1850 1910 1930 2015
Major® mg/1 =
NO, - NO4 2.940 2.700 1.380 2.660 1.860 2,500 3.680 4.200
TP .5983 . 296 .543 1.186 1.334 3.112 5.188  4.743
NH, .834 . 894 3.020 6.662 10.250 15.480 26.540 2,500
SS 133 42 30 48 15 27 13 21
Pesticides ug/1
Heptachlor ND NE ND .0886 ND ND ND ND
Heptachlor '

epoxide - ND ND ND ND .0341 ND ND ND
Chlordane ND ND ND . 0683 .0804 ND .0598 ND
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND ND ND
BHC ND ND ND ND ND ND ND ND
Lindane . 269 . 167 . 745 +2250 .279 . 369 «357 .0371
Kepone ND ND ND ND ND ND ND ND
pp* DDT ND ND .0437 . 0563 0513 .0569 0671 0674
Heavy Metals Hg/1
Cadmium ND 1.0 ND 1.0 1.0 1.0 ND ND
Copper ND ND ND 6.0 ND ND 1.0 ND
Lead 131.4 123.4 215.1 287.9 147.5 154.4 95.1 118.6
Mercury .03 .24 -3 ND ND .05 ND .05
Zinc 94.3 87.3 126.4 101.7 59.3 40.6 49.7 43.1
Flow CFS .02 .07 .11 .04 .12 .09 .05 .005

ND = Not detected.
a

7.9

Contaminants, probably oils and greases interfered with BOD analyses.



TABLE 7.6
TOWN AND COUNTRY SHOPPING CENTER - INLET A 3/13/80
Interval Pollutant ILoads in Pounds

All loads to be multiplied by 10-3.

I wa

) e:r

INTERVAL TIMES

1645~ 1700- 1710~ 1750~ 1810~ 1850~ 1910~ 1930~
POLLUTANTS 1700 1710 1750 1810 1850 1910 1230 2015 TOTAL
Major
NO, - NOj 1.6 4.64 25.5 9.2 23.7 1l4.0 l2.6 17.3 108.5
TP 3 .71 - 6.8 4.2 15.6 13.0 16.7 4]..9 99.2
NH3 .5 1.48 29.6 22.4 92.1 120.9 .84.5 122.4 473.4
ss 74.7 l04.9 407 .4 208.9 205.4 162.9 120.8 143.3 1528.3 =

Heavy Metals

[

Cadmium 0 .001 .006 .002 .014 -~ .007 .002 0 .03
Copper 0 0 0 .01 .02 0 0 0 .03E
Lead .07 .21 2.42 1.40 23.52 i.02 .35 .009 29,08
Mercury 0 o Q trace Y o 0 o o
Zinc .05 .16 .16 .70 .92 .36 .18 .23 2.76[
|
2
|
7.10
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TABLE 7.7

TOWN AND COUNTRY SHOPPING CENTER - INLET B 3/13/80

Analytiéal Data

SAMPLE TIME

POLLUTANTS | 1655 1715 1750 1810 1820 1845 1935 2340
Major? mg/l 2
TP . 445 .593‘ ] 0 0 0 .231 .058
NO, - NOj 2.540 . 800 1.360 1.080 . 980 .540 . 260 +360
NH3 . 342 412 - .261 .241 .241 .221 .221 .231
5s 166 102 56 24 32 36 32 13
Pesticides ug/1
/

Heptachlor .0314 ND ° 0167 ND .052 ND / ND ND
Heptachlor

epoxide .1189 ND .3091 .3535 .318 .3675 «.2385 ND
Chlordane ND ND ND . ND ND ND ND ND
pp' DDE ND ND ND ND ND ND - ND ND
Aldrin ND ND 0267 ND ND ND ND ND
BHC ND .00856 ND ND ND ND ND ND
Lindane ND ND ND L0779 ND .0888 ND ND
Kepone ND ND ND ND ND ND ND ND
Heavy Metals ug/1l
Cadmium ND .8 1.6 .4 1.3 .9 ND ND
Copper 27.4 34.3 21.0 18.7 - 21.9 17.0 17.9 11.9
Lead 630.0 147.3 800.0 197.9 268.5 251.7 i84.5 35.4
Mercury . .07 .18 .13 .1 .07 .13 ND ND
Zinc 295,0 g98.1 215.0 75.9 79.2. 64.1 70.6 52,2
Flow CFS .0004 .0705 .1338 .0505 .0862 .1812 .068 .0061

ND = Not detected.
a

7.11

Contaminants, probably oils and greases, interfered with BOD analyses.



TABLE 7.8

TOWN AND COQUNTRY SHOPPING CENTER - INLET B 3/13/80

Interval Pollutant Icads in Pounds

all. loads to be multiplied by 1073.

Cing

INTERVAL TIMES

leas5- 1655~ 1715- 1750~ 1810- 1820~ 1845~ 1935- =
POLLUTANTS 1655 1715 1750 1810 1820 1845 1935 2340 TOTAL
1
/ {
Major ! /
TP 0 1.57 2.77 0 0 0 1.25 6.13 11.
NO> + NO3 0 2.15 15.64 8.86 -26 8.55 10.55 7.84 53.
NHz3 4] 1.09 4.20 1.77 .62 2.85 4.95 6.37 21.
ss 1.2 272.94 862.5 326.05 74.36  434.58 781.05 870.49 3723,
Heavy Metals [
Cadmium 0 0] trace trace trace . 007 trace trace o
Copper .2 .5 .02 .14 .05 .25 .40 .49 2.¢
Lead 4.7 9.82 7.70 4.38 .62 3.23 5.25 4.90 40.¢
Mercury o 0 0 ) 0 v 0 0 0 -
Zinc 2.2 4.68 2.35 1.22 .20 .93 1.60 1.96 15.i
i
i
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TABLE 7.9

TOWN AND COUNTRY SHOPPING CENTER - OUTLET 3/13/80

Anglytical Data

SAMPLE TIME

POLLUTANTS 1655 1710 1750 1810 . 1855 1935 2010 2340
Major? mg/l
TP .490 .576 691 .605 .403 .346 .519 .634
NO, ~ NOj 0 .170  1.980  1.230 .510 .330 ° .180
NH3 .181 .482 «261 382 . 281 «342 .482 «231
SS 36 58 66 54 64 30 37 14
Pesticides Mg/l
Heptachlor ND ND ND ND ND ND ND ND
Heptachlor

epoxide ND ND ND .4915 ND ND .218 .0778
Chlordane. ND KD, ND ND ND -ND_ . ND " . «0227 .
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND ND ND
BHC ND ND ND ND ND ND ND ND
Lindane ND 111 ND ND ND ND ND ND
Kepone ND ND ND WD ND ND ND - WD
Heavy Metals 1g/1
Cadmium ND .9 .4 .4 1.0 .4 ND ND
Copper 6.2 15.6 27.7 19.3 22.4 6.2 9.3 14.6
Lead 18.0 81.0 860.0 279.6 346.7 142.3 35.3 18.2
Mercury ND ND ND ND ND ND ND ND
Zinc 12.8 62.8 8l1.0 273.3 83.0 49.5 B4.6 38.2
Flow CFS .05 .095 . 2375 .1132 .5210 .1564 .0947 .0218

ND = Not detected.

& Contaminants, probably oils and greases, interfered with BOD analyses.



TABLE 7.10
TOWN AND COUNTRY SHOPPING CENTER - OUTLET 3/13/80
Interval Pellutant Ioads in Pounds

all loads to be multiplied by 1073,

-

INTERVAL TIMES

1645~ 1655- 1710~ 1750~ i8l0- 1855- 1935~ 2010~
POLLUTANTS 1655 1710 1750 1810 1855 1935 2010 2340 TOTA]
Major
TP .23 .15 16.40 8.72 16.70- . 13.72 6.76 24.78 87.4¢6
NO» + NO3 0 .45 36.44 22.64 25.56 . 13.86 128.95
NH .09 1.55 8.08 3.94 9.00 10.76 6.51 20,00 59.8
ss 16.0 205.36 1586.96 816.08 2246.27 1890.24 537.22 1498.14 8797.1H
Heavy Metals [_
Cadmium 0 trace .12 trace .03 .02 trace 0
Copper 0 .05 .64 .34 .81 .64 trace .42 2
Lead 0 .24 15.88 8.84 12.06 10.00 1.65 2.47 50
Mercury 0 4] 0 ¢ 0 0 0 0 o
Zinc 0 .80 1.88 o l.98 4.86 2.60 1.05 3.57 lG.?t
;
{
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TABLE 7.11 [
HIDDEN FOREST 5/9/80

Analytical Data ‘ L

SAMPLE TIME
POLLUTANTS 0800 0805 0810 0815 0830 0850
Major mg/1l
TN . 2.466 1.257 1.969 .986 1.207 1.216
TP 2.070 .591 .738 .297 369 .147
BOD 11.4 6.4 6.6 5.2 5.5 5.2
85 293 94 140 45 93 15

Pesticides ug/1l

Heptachlor , .00262 ND ND ND ND ND

Heptachlor {
epoxide .00358 : ND ND ND ND f WD i

Chlordane ND " .0099¢ .00385 . 00660 .00510 .00556

pp' DDE ND ND ND ND ND ND

Aldrin ND ND ND ND ND ND [

BHC ND ND ND ND . 00356 ND

Lindane ND ND ND KD ND - ND

Kepone ND ND ND ND ND ND E

Heavy Metals ug/l

Cadmium 2.0 ND ND 2.0 ND 1.0

Copper ND ND ND ND ND 4,0

Lead 50.0 20.0 20.0 30.0 50.0 60.0

Mercury .4 ND ND ND ND ND L
Zinc 70.0 19.0 34.0 22.0 - 12.0 13.0 :

Bacteria 000/100 ml l
Total Coliform 470 910 630 490 700 520

Fecal Coliform 2.2 3.4 3.3 2.9 3.8 2.9 [
Fecal Streptococci 23 12 11 10 9 20

Flow CFS .0568 .2080 L1564 .1232 L1037 .0781

‘ND = Not detected.

7.16 E%
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TABLE 7.12

HIDDEN FOREST 5/9/80

Interval Pollutant Loads in Pounds

All loads to be multiplied by 10-3.

INTERVAL TIMES

'y BOD

0800~ 0805- 0810~ 0815~ 0830~

POLLUTANTS 0805 0810 0815 0830 0850 TOTAL
Major
TN 3.97 5.34 4,02 6.93 8.25 28.31
TP 2.26 2.24 . 4.02 2.10 1.86 12.48

18.54 22.14 15.67 34,02 36.57 - 126.95
ss 339.1 388.3 257.0 426.7 405.1 1816.2
Heavy Metals
Cadmium trace 0 ¢] .01 trace 0
Copper 0 0 o 0 .01 .0l
Lead trace .01 07 - - 26 .37 .71
Mercury trace 0 0 4] 0 o
Zinc .08 .09 .08 .12 .02 .46

7.17



TABLE 7.13

HIDDEN FOREST 7/22/80

Analytical Data

SAMPLE TIME

POLLUTANTS 1720 1725 1730 1735 1740 1750 1800 1815
Major mg/l
TN .770 557 .750 . 907 1.033 .841 744 5 1.125
TP .601 276 . 200 251 .225 +276 «351 .451
BCOD 2.8 2.6 1.6 2.9 2.5 2.6 2.6 3.0
S8 101.0 29.0 20.5 7.0 9.5 .5 .5 12.5
Pesticides Ug/L
Heptachlor ND . 00558 ND ND ND ND ND ND
Heptachlor

epoxide .00344 .00580 .00305 .00375 .00610 .00427 .00343 .00276
Chlordane .00386 .00822 .00343 . 00408 .00582 .00537 .00408 .00326
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND ND ND
BHC . .0101 .0141 .00787 .00890 .00793 .00563  .00720 .00591
F lane .00134 00452 ND . 00168 .00170 .00153 .00184 _.00146
L sne ND ND ND ND ND ND ND ND
Endrin .0257 .0202 .0254 . 00691 . 0366 ND ND ND
Dieldrin ND ND ND ND ND .003286 .00311 ND
Heavy Metals ug/1
Cadmium ND 1.0 ND 1.0 2.0 ND ND ND
Copper. . . ND ND ND ND ND ND ND ND
Lead ND ND ND ND ND ND ND ND
Mercury .02 ND ND ND ND ND ~ND ND
Zinc 9.0 5.0 22.0 2.0 ND ND ND 2.0
Bacteria 000/100 ml
Total

Coliform 4] 47 75 360 420 520 51¢ 320
Fecal

Coliform 28 5.3 5.8 27 150 78 60 58
Fecal

Streptococci .4 .7 1.7 3.2 7.4 5.9 3.5 3.2
Flow CFS .4875 .6405 .8516 .9533 . 7567 .3991 .2225 .1132

‘

ND = Not detected.
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TABLE 7.14

HIDDEN FOREST 7/22/80

Interval Pollutant Loads in Pounds

All loads to be multiplied by 1073.

INTERVAL TIMES

1720~ 1725~ 1730~ 1735~ 1740~ 1750~ 1800~ 1815-
POLLUTANTS 1725 1730 1735 1740 1750 1800 1815 1830 TQTAL
; f
Major
™ 4.36 9.36 14.23 15.42 20.93 9.39 7.16 3.5 68.89
4.40 3.25 3.84 3.84 5.26 3.53 3.63 1.4 29.15
; BOD 28.28 28.36 38.65 43.61 54.87 30.27 25.79 9.5 287.08
88 635.0 337.4 226.0 l2s.8 138.4 5.82 42,88 39.8 1555.1
Heavy Metals
Cadmium 0 trace 0 trace trace C 0 0 0
Copper 0 0 0 o o 0 0 0 0
lLead 0 0 0 0 0 0 0 4] 0
Mercury trace 0 0 o 0 0 0 0 ¢
Zinc trace trace trace trace 0 0 trace trace 0
7.19



TABLE 7.15

HIDDEN FOREST 8/18/80

Analytical Data

SAMPLE TIME
POLLUTANTS 1810 1815 1820 1825 1830 1835 1840 1850 1916 iy
Major mg/L
™ . 368 . 913 .578 .399 .488 .900 .399 .483 .382
TP .525 .525 .334 .334 .310 .358 .477 47T .501
BOD 4.0 4,4 3.3 2.8 3.0 3.5 2.7 3.3 2.9
S8 28.5 41.0 18.5 1l.5 19.0 33.5 6.7 2.0 4.5
Pesticides g/l L
Heptachlor ND ND ND ND ND ND ND ND ND
Heptachlor I
epoxide ND ND .00332 .00410 ND .00331 ND 4 .00288 .00363
Chlordane ND .0050 J00476 .00384 ND .00911 .002£3 .00335 .00361
pp' DDE ND ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND ND .0044]1 .00508[
BHC .00451 .00629 .00574 .00694 .00663 .00659 .00401 .00191 .,00372
<~ "adane .00360 .00277 .00269 .00240 .00245 .00211 .00213 .00155 .00204 .
. jone ND ND ND ND ND ND ND ND ND
Endrin ND .0129 .0175 .0171 0107 .0191 ©ND ND ND
Heavy Metals ug/l {
Cadmium ND ND ND ND ND ND - ND ND ND _
Copper ND ND ND ND ND ND ND ND ND -
Lead ND 10,0 ND ND ND ND ND ND ND l?
Mercury -3 .2 .2 2 o2 ND .2 .3 a2 '
Zinc 15.0 23.0 8.0 6.0 8.0 8.0 ND ND 3.0 )
Bacteria 000/100 ml [
Total |
Coliform 540 79 150 210 76 50 83 660 ?
Fecal
.Coliform 8 3.8 2.5 2 .55 1 18 22 ¥
Fecal i
Streptococci 45 5.6 4,7 4.8 4.4 2.7 3.2 17
Flow CFS .0447 .5112 .39921 .2375 " .3031 .7876 .9186 .5112 .2082i
ND = Not detected.
7.20 r




TABLE 7.16

HIDDEN FOREST 8/18/80

Interval Pollutant Loads in Pounds

All loads to be multiplied by 1073,

INTERVAL TIMES

‘ 1805- 1810~ 1815-  1820- 1825- l830-  1835- 1840~ 1850- 1910-
i‘ 1810 1815 1820 1825 1830 1835 1840 1850 1910 2020 TOTAL
POLLUTANTS
Major
LN ,
[;1._? .4 4.78 6.53 3.16 2,27 7.91 10.07 11.49 12.22 10.5 69.33
' TP .2 2.74 3.76 1.99 1.63 3.17 5.37 10.73 13.04  13.7 56.33
- BOD 1.7 22.74 33.39 18,56 14.75 34.33 49.04 78.05 85.81 79.2 417 .57
S5S 1l.9 208.2 265.7 94.72 79.50 249.6  303.3 136.4 73.39 122.5 1565.21
P,Heavy Metals
Cadmium O 0 0 0 0 ] 0 0 0 0 0
Copper 0 o 0 0 ) 0 0 o C 0 0
Lead 0 .05 .05 0 o 0 0 0 0 0 .10
Mercury 0 trace trace  trace trace trace trace trace 01 0 .0l
Zinc 0 .02 .03 0L .01 .02 .01 0 trace trace .10

7.21
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TABLE 7.17

TAMARON INLET II

Analytical Data

6/21/80

SAMPLE TIME

POLLUTANTS 1205 1210 1220 1230 124G 13405 1310 1325
Major mg/1
TN 3.956 2.770 2,197 1.859 1.673 1.315 1.215 f? 1.205
TP 1.295 . 740 555 «370 .185 .185 .093 .093
BOD 9.0 7.4 6.8 5.2 3.2 2.5 2.7 2.4
S8 18.0 10.0 4.5 13.0 23.0 14,0 14.5 13.5
Pesticides Ug/1
Heptachlor ND WD ND ND ND ND ND ND
Heptachlor . r

epoxide .00273 .00258 ’,00390 ND ND .00363 'N . 006305
Chlordane .00885 .00730 .00110 .00111 .00123 .00167 .00128 . 00965
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND . 00596 . 00903 .00667 .00129  ND .00928 .00838
Fo .00366 ND ND ND .00227 .00294 .00520 .00831

__Aane ND ND ND ND ND ND ND ND
Kepone ND ND ND ND ND ND ND ND
Heavy Metals ug/1
Cadmium ND ND ND ND ND ND ND ND
Copper 1.0 2,0 ND ND ND ND 1.0 2.0
Lead 20.0 20,0 ND 20.0 40.0 40,0 20.0 10.0
Mercury ND .2 .2 ND «3 ND ND .2
Zinc 114.0 121.0 80.0 l46.0 148.0 43.0 80.0 47.0
‘Bacteria 000/100 ml
Total

Coliform 720 570 1000 4380 320 1600 540 320
Fecal

Coliform 180 140 100 20 32 240 6l 110
Fecal

Streptococci .3 .4 2 .1 1.0 1.7 3.1 3.
Flow CFS 2.07 1.584 1.584 2.135 2.174 2.174 3.420 "3.470
ND = Not detected.
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TABLE 7.18

TAMARON INLET II 6/21/80

Interval Pollutant loads in Pounds

All loads to be multiplied by 1073.

ey
L

INTERVAL TIMES

1310-

1205- L210- 1220- 1230~ 1240~ 1305~ L

POLLUTANTS 1210 1220 1230 1240 1305 1310 1325 TOTAL
}.

Major ; f t

i

TN 115.3 147.4 139.5 192.4 304.2 65.68 234.2 1148.7:

TP 36.08 23.42 16.26 32.33 37.65 7.75 18.060 160.49
BOD 284.,2 421.3 409.7 340.3 586.7 137.4 493.4 2673.0 +
™, 58 497.2 430.3 653.3 1451.2  3766.1 742.4  2709.1 10753.8.[;
Heavy Metals -
Cadmium 0 0 o 0 o g g ] -
Copper .05 .06 0 o 0 .03 .30 .44+
Lead .69 .59 .78 41.5 105.9 1.46 2.90 153.824.
Mercury trace .01 . trace trace 0 0 trace .01{*
Zinc 4,00 5.97 8.22 11.87 19.45 3.44 12.27 65.22+
|

[
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TABLE 7.19

TAMARON INLET IV 6/21/80

Analytical Data

SAMPLE TIME

POLLUTANTS 1200 1220 1230 1245 1300 1310 1330 1425
Major mg/l
™ 2.652 4.321 2.150 . 3.246 6.281 1.266 4.378  8.181
TP .925 1.203 .555 .925 1.850 .370 1.116 % 2,542
BOD 4.8 5.5 2.2 2,7 6.0 2.7 13.2 8.1
5S 56.0 7.0 24.0 5.0 9.0 15.5 19.0 4.0
Pesticides g/l
Heptachlor .00140 ND ND ND 00539 ND ND ND
Heptachlor ‘

epoxide .00175 .00349 ND .00601 .0109 .00183 WD ND
Chlordane . 00916 . 00257 .00420 . 00447 .00407 .00346 .00520 .00252
pp' DDE ND ND ND ND ND ND . ND ND
Aldrin .00413 ND .00303 .00277 ND .00218 ND ND
BHC .00702 .00556 . 00849 .0849 00644 .0141 .00761 00673
f '?me ND ND ND ND ND ND ND ND
"Ke_gne ND ND ND ND ND ND ND ND
Heavy Metals Jug/1

Cadmium ND ND ND ND ND ND ND ND
Copper 3.0 ND 12,0 ND ND 2.0 ND ND
Lead 150.0 30.0 70.0 20,0 20.0 40.0 20.0 30.0
Mercury 2 .2 «3 -7 ND ND ND .2
Zinc 93.0 28.0 48,0 16.0 18.0 48,0 12.0 51.0
Bacteria 000/100 ml
Total

Coliform 400 220 390 540 380 350 620 380
Fecal

Coliform 64 28 240 59 120 110 73 33
Fecal

Streptococci 6.3 1.7 2.6 9.7 6.5 4,1 28 2.2
Flow CFS .0839 .0929 1733 . 1940 270 1.720 .2109 .1979
ND = Not detected.
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TABLE 7.20
TAMARON INLET IV 6/21/80
Interval Pollutant Loads in Pounds

All loads to be multiplied by 1073.

INTERVAL TIMES

1155~

1200- 1220- 1230- 1245- 1300~ 1310~ 1330~ s
POLLUTANT 1200 1220 1230 1245 1300 1310 1330 1425 TOTAL
) _ |
Major
TN 2.2 23.37 14.50 ‘28.17 : 65.34 59.53 90.11 163.3 546,.5
TP 7 .7.10 3.93 7.79 19.08 17.48 25.01 75.85 156.92
W”“? 3.8 34.22 16.71 25.43 60.15 g89.61 223.8 451.6 905.3
! 44.0 200.3 a0.08 144.1 95.52 1l04.8 268.6 494.3 1441.7
-9
Heavy Metals ?
[
Cadmium 0 0 0 0 0 0 0 0 0
Copper 0 .02 .04 .06 0 .05 .09 0 .26 9
Lead 0 .57 2.32 3.57 .26 .98 1.92 1.05 10.67 :
Mercury 0 trace trace .01l .01 0 0 .06 .08
Zinc .07 .38 .20 «33 .23 1.45 2.20 1.32 6.18
|
!
!
i
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TABLE 7.23 [
SARASOTA SPRINGS 1/4/80 . .

Analytical Data

SAMPLE TIME T
POLLUTANTS 1415 1425 1445 1515 1535 1625 1830 2100 ,
!
Major mg/l !
. TN 2.178 ‘2.116 1.230 1.610 2.676 2.040 2.693 i 2.417 ;
P 1.358 .981 .830 . 755 . 800 .755 .755 .755 ]
BOD
Ss 47 102 3.3 5.0 5.0 4.5 7.5 4.0
" pesticides ug/l -
Heptachlor ND ND . ND ND ND ND ND ND
-Heptachlor
epoxide ND .021 ND ND ND ND ND ND
Chlordane .024 ND .049 .0l6 trace . 015 trace ND
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND ND ND
BﬁWX ND ND ND ND ND ND ND ND
L. _ane ND ND ND ND ND ND ND ND L
Kepone ND ND ND ND *ND ND ND ND
Heavy Metals ug/1 {
Cadmium 1.0 ND ND ND 1.0 ND ND ND )
Copper 4.0 3.0 9.0 4.0 4.0 8.0 3.0 10.0 .
Lead _ 60.0 80.0 50.0 40.0 30.0 30.0 20.0 20.0 P*
Mercury .4 .5 ND -4 .5 .2 -4 -4
Zinc 93.0 38.0 35.0 20.0 23.0 17.0 20.0 23.0 .
Bacteria 000/100 ml i
Total
Coliform >80 >80 >80 >150 >80 >80 >80 >80
Fecal _
Coliform 24 > 6 > 6 > 6 > 6 > 6 > 6 > 6
Fecal |
Streptococci 10 12 16 15 >10 >10 >10 >10
Flow CFS .0022 .1812 «3396 .4419 .3396 .1944 .0781 .0467

ND = Not detected.

The samples for BOD determination were held over the weekend. The
d  'minations were, therefore, unreliable and discarded.

7.30




08/22/9 =«

T10°92 9z T G°g €7 T~ 85" ov* ze* outZ

"0 0 0 0 0 0 0 0 AxnoIan

EL°E 0 0 0 9z" 9z 0 £8°1 peaT

(A 0 0 0 0 0 0 £C° zaddop

06°ST 9z €T 60°C S0° £0° zo° 0 £0° umTwpR)

STe3oW AARSH

6L0Z5 G°6BZCY LTOSLT 8°G6TE L L6IT ¥°L96 6°ELT ss

986¥ L Z2°8086T Z°ZLLIS 0°80ST S9°1zZS 0°€9¢€ 9°86 aod

A8 114 9°9Z8Y 9°ZGL S*O¥T B8 LY GE €€ 9L*9 d%

688TT €°BEVL 6°ETTE  6°06S T°20T veosyl L'8¢ NI

Hoﬂmz

TYIOL x00Z1 SELT GGET GZET STET STZT  SINYIATIOd
-GELT ~GGET ~GZET = -~STET ~G0ET -GGTIT

.

SHEWIL TYANHELINI

"¢-0T &q poyTdraTnu 3q 03 specy TV
SpuUnod Uur SPROT JURINTTOL TRAI9UI

08/12/9 IdIINO NOJVWYEL

2L TN

7.28



FIGURE 7-8

TAMARON [ INLETSIL AND IV 6:21-80 .

INLET 11 o .. INLET ¥

w1

MG/L h“\\
\i:”"
1 7

o

[

100
uc/L .

100] .

MG/L

_l o ——S5 X

o 00 ¢ 100
Mraules Minufes




TABLE 7.23
SARASOTA SPRINGS 1/4/80

Analytical Data

SAMPLE TIME

POLLUTANTS 1415 1425 1445 1515 1535 1625 1830 2100
Major mg/l1

TN 2.178 2.116 1.230 1.610 2.676 2.040 2.693 ¥ 2.417
TP 1.358 .981 .830 . 755 .800 .755 .755 .755
BOD

ss 47 102 3.3 5.0 5.0 4.5 745 4.0

Pesticides ug/l

Heptachlor ND ND ND ND ND ND ND ND
Heptachlor

epoxide ND .021 ND ND ND ND ND ND
Chlordane .024 ND . 049 . 016 trace .015 trace ND
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND ND ND ND ND
BT ND ND ND ND ND ND ND ND
L ane ND ND ND ND ND ND ND ND
Kepone ND ND ND ND *ND ND ND ND

Heavy Metals ug/l

Cadmium 1.0 ND ND : ND 1.0 ND ND ND
Copper 4.0 3.0 9.0 4.0 4.0 8.0 3.0 10.0
Lead 60.0 80.0 50,0 40.0 30.0 30.0 20.0 20.0
Mercury .4 5 ND -4 .5 .2 .4 |
Zinc 93.0¢ 38.0 35.0 20.0 23.0 17.0 20.0 23.0
Bacteria 000/100 ml

Total .

Coliform >80 >80 >80 >150 >80 >80 >80 >80
Fecal

Coliform 24 > 6 > 6 > 6 > 6 > 6 > 6 > 6
Fecal

Streptococci 10 12 16 15 >10 >10 >10 >10
Flow CFS .0022 .1812 3396 .4419 .339%6 .1944 .0781 .0467

ND = Not detected.

The samples for BOD determination were held over the weekend. The
< rminations were, therefore, unreliable and discarded.
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FIGURE 7-9
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TABLE 7.25

SARASOTA SPRINGS 4/7/80

Analytical Data

SAMPLE TIME

POLLUTANTS 1445 1455 1500 1510 1520 1540 1655 1740
Major mg/1

TN 7.340 3.085 2.535 3.510 3.990 3.730 3.295 . 3.930
TP 1.041 .891 .891 . 966 .929 .816 . 744 . 891
BOD 7.7 6.8 6.6 8.5 8.7 6.7 5.9 6.4
S8 294 217 l6l 194 206 89 46 29
Pesticides ug/l
Heptachlor ND ND ND ND ND ND ND ND
Heptachlor

epoxide ND ND ND ND ND ND ND ND
Chlerdane .0375 .0315 .0096 .00775 .0090 .0078 . 0058 .0045
pp' DDE ND ND ND ND ND ND ND ND
Aldrin ND ~ ND ND ND ND ND ND ND
BHC ND ND .039 .0213 .0605 .0208 .0046 .0039
~ “dane .00215 .00195 .00905 .0078 .00585 .00855 .012 .0078
. .gone ND ND ND ND ND ND ND ND
Heavy Metals ug/l
Cadmium ND 1.0 ND ND 1.0 1.0 ND ND
Copper 3.0 2.0 1.0 4.0 1.0 2.0 ND ND
Lead 130.0 60.0 50.0 40.0 60.0 30.0 30.0 ND
Mercury - .4 ND .2 .2 .3 .5 ND ND
Zinc 71.0 78.0 25.0 37.0 31.0 17.0 22.0 25.0
Bacteria 000/100 mi

Total .

Coliform 470 350 380 280 290 380 40 26
Fecal

Coliform 27 70 87 95 4 100 28 3.6
Fecal

Streptecocci 14 129 8.7 15 19 24 71 20
Flow CFS . 4419 2.030 2.199 2.085 2.085 1.868 .885 .321
ND = Not detected.
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TABLE 7.26

SARASOTA SPRINGS 4/7/80

Interval Pollutant Loads in Pounds

All loads to be multiplied by 1073.

INTERVAL TIMES

1445~ 1455- 1500~ 1510~ 1520- - 1540~ 1655~ 1740~
POLLUTANTS 1455 1500 1510 1520 1540 1655 1740 1810 TOTAL
Maijor
™ 178.0 110.7 241.5 292.9 572.6 276.9 352.1 70.9 2095.6
TP 42.49 35.29 74.42 76.00 129.6 61.32 79.61 16.1 514.8
BOD 322.3 265,2 603.7 671.6  1148.2 498.3 613.0 115.4 4237.7
S8 10068, 14880, 14206, 15620.  12315. 5814. 4215.2 522.0 77640.2
Heavy Metals
Cadmium .04 .04 0 .04 «15 .05 o 0 .32
Copperx .10 .12 .20 «20 .22 .11 0 0 .95
Lead 3.36 4.34 3.62 3.91 6,79 2.33 2.25 0 26.6
Mercury trace .01 .02 .02 .06 .03 8] o .14
Zinc 1.54 1.98 2.48 2.66 3.61 1.44 2.34 .45 16.50"
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FIGURE 7-10
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TABLE 7.27
SARASOTA SPRINGS 8/10/80

Analytical Data

SAMPLE TIME
POLLUTANTS 1710 1720 1725 1730 1735 1745 1815 1935
Major mg/l
™ .878 1.024 1.425 1.372 1.265 1.285 1.285 ° 1.819
TP .383 .28l .511 .358 .460 .460 .434 7 536
BOD 4.4 5.1 5.3 4.0 4.6 4.2 3.8 T 4.6
55 76.0 13.5 338 200 158 114 43 12.7
Pesticides ug/l
Heptachlor ND ND ND ND .00136 ND . ND .00153
Heptachlor .
epoxide .00623 .00201 ;.00222 .00337 .00392 .00219 4 .00197 .00683
Chlordane . 00854 .00412 ° .0D369 .00117 .00662 .0130 .00581 .00183
pp' DDE ND ND ND ND ND .00678 ND ND
-Aldrin ND ND ND ND ND .00336 ND ND
BHC .00253 .01229 .00953 . 00729 .00696 .00809 .00856 .00873
Lf ﬁgne ND Q00330 .00324 00211 00172 .00205 -001s8 .00276 _
k. __ine ND ND ND ND ND ND ND ND B
Dieldrin ND ND ND .00293 ND ND ND .00675
pp' DDT ND ND ND ND ND .187 ND "~ ND
Heavy Metals g/l
Cadmium ND 1.0 ND 1.0 3.0 1.0 1.0 2.0
Copper ND : ND ND ND ND . ND ND ND
" Lead 20.0 20.0 30.0 30.0 36,0 20.0 ND ND
Mercury ND .4 .3a .2 .3 .3 .3 .3
Zinc 5.0 10.0 38.0 17.0 . 19.0 13.0 4.0 9.0
Bacteria 000/100 ml
Total
Coliform 240 490 620 620 400 350 510 420
Fecal
Coliform 75 150 400 220 220 300 140 200
Fecal
Streptococci 3.3 5.8 11 33 55 37 57 89
Flow CFS .3786 1.178 1.476 1.617 1.685 1.431 .852 .134

ND = Not detected.
a Assumed.
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B) DISCUSSION

Land-use parameters such as: residential denéity, automobile
traffic, imperviousness, sewage treatment or septic tanks, swales or
curbs, gutters and detention ponds are related to derived data in the
following sub-sections:

Concentrations

Major pollutanté - flow-weighted averages and single event
data
Pesticides - maximum data
Heavy metals # range of data _ f
Bacteria - range of counts
Loads
Major pollutants - single event data
Heavy metals - single event data

Loads per Unit Area of Sub-basin

Major pollutants - single event data
Heavy metals - single event data
This section is concluded with a general discussion of the problem

of guantifying wet season polliution.

Concentrations

Major Pollutants - Flow-weighted Average Concentrations

Flow-weighted average (FWA) concentrations of pollutants for each

event are presented in Table 7.29.

7.39



TABLE 7.29 : [
Storm Event Pollutants

Flow-Weightéd Average Concentrations in mg/l

ILocation and Date TN TP BOD 55

Town and Country

12/16/79 Inlet A 10.8 .899 - g s
Outlet _ 2.33 1.052 - - '
03/12/80 Inlet A — 1.70 - 31
Inlet B - .095 - 46
Outlet - .511 - 54 \
Hidden Forest
05,/08/80° 1.39 .609 6.4 103
07/22/80 .824 .291 2.5 23
08/10/80 : .483 .510 3.3 19
Tamaron
06/21/80 Inlet IT 1.87 .37 6.4 14
Inlet IV 3.13 .91 4.7 14
outlet 6.72 1.56 >15 40 ,
Sarasota Springs ) ..
01/04/80 1.93 .007 - 16 =
04/07/808 3.51P .894b  7.3b 1670
08/10/80% 1.32 .41 4.5 153
a h -

Calculated from seven concentrations of TP and one concentration of
orthophosphate.

P Estimated. May be toc low because of difficulty in flow measurement. ;5

Driveway construction was underway when the samples were being
collected. 'l

Soil disturbances occurred prior to, and during, sampling. Rainfall
was intense.
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There is no obvious correlation of concentrations with sub-basin,
or, therefore, with land-use - except that TN concentrations are gen-
erally a little lower for Hidden Forest. This lack of correlafion is to
be expected because the FWA concentrations depend on factors 6ther than
land use, many of which are probably more important. For example, with
a given surface deposit of pollutants, the FWA concentration will depehd
on intensity and wvolume of rainfall. Increased inﬁensity ma& result iQ
a higher rate of transport of insoluble pollutants, and therefore, tené
to increase the concentration. On the other hand, it will also increase
the dilution and tend to reduce the concentration.

Evaporation coupled with light rain may also result in an increased

.
concentration of soluble pollutants. - f

Major Pollutants - Single Event Data

Water guality standards set by the State of Florida do not apply to
non-point sources. However, it is noted that these State standards were

exceeded during all events except the following:

™ - Hidden Forest - all events
Sarasota Spfings - January and August events
TP - Tamaron - Inlet B and oulet during Maréh
Hidden Forest - July and August events
BOD - Hidden Forest - July and Aﬁgust events
Sarasota Springs -~ January event
sSs - Town and Country - Inlet A and outlet on 12/16/79
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Pesticides - Maximum Concentrations

P

Significant guantities of pesticides were found in at least one
sample for all of the pesticides éited in the data tables. If.a pesti-
cide was not detected in any of the samples, the name does no% éppear in
the tables. Table 7.30 gives a list of pesticides which were not de-
tected in the discharge from typical land-use sub-basins.

TABLE 7.30
b

Pesticides Not Detected

In Pischarge From Typical Land-Use Sub-Basins

N

Keto-endrin
Mirex ]
PCB (Aroclor 1254)2 E
Methoxychlor : ﬁ

Endosulphan

pp' DDE . {

Insulating fluid used in power transformers.

a

Maximum concentration of pesticides in discharges from land-use ‘ Lﬂ
sub-basins are summarized in Table 7.31. There are, at times, sig-
nificant (greater than .0l Ug/l}) concentrations of pp' DDT in Hidden =
Forest and Tamaron discharges, but generally significant quantities

rarely occur in discharge from these sub-basins. ~Slightly greater

concentrations of pesticides are sometimes found in discharges from
Sarasota Springs} but, generally, significant concentrations, particu-

lérly of heptachlor epoxide, lindane and kepone were found only in the (

discharge from the Shopping Center. Possible explanations of this are:

a) greater or excessive use of pesticides in shops, and

1
t
i

b) careless handling in storage or in dispensing.
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i . Based on the data collected in this limited study, there is no evidence

[ residential areas than from high density.

Town & Country
Inlet A 12/16/79
outlet 12/16/79

[ Inlet A 03/13/80
Inlet B 03/13/80
[‘ ,ﬂw§let 03/13/80

Hidden Forest

05/09/80
L Q7/22/80
08/18/80

' Tamaron

Inlet IXI 06/21/80
Inlet IV 06/21/80
Cutlet 06/21/80

Sarasota Springs
01,/04/80

’ 04/07/80

| 08/10/80

All concentrations to be-multiplied by 1072,

Hepta-

TABLE 7.31

that either more or less pesticides are discharged from lower density

Maximum Pesticide Concentrations in

Typical Land-Use Sub-Basins jg/l

Hepta-
chloxr
chlor Epoxide dane

Chlor-

Lin- op' Diel- pp'

Aldrin BHC dane Kepone DDT Endrin drin DDE

(5]

37
49

@ b

= 22

75 7

CRCRe

H 3

HHH

Hal3

=3

H3

= & th

T = trace = <]1.

g
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Heavy Metals - Ranges of Concentrations

The ranges of analyses of heavy metal concentrations have been
collected in Table 7.32. Concentrations of cadmium and mercury, show
insignificant variations between sub-basin inlets.

Concentrations of copper show distinct differences. They are low

for the residential areas and higher for Town and Country. Concentra-

3,

S
P

tions of lead and zinc are high for Town and Country, moderate for
higher density fesidential areas and generally decline as residential
density decreases. These concentration ranges far exceed the concen-
trations in the rainwater samples of Section 5. Thg pollution sources
are therefore local.

Generally, copper, lead and zinc pollution tends to be higher at
the Shopping Center and least in the low density residential area. The
correlation may well be with traffic density (or engine starts).

There is no evidence from this. study that heavy metals are removed

from discharges by detention ponds.

7.44
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TABLE 7.32

Ranges of Heavy Metal Concentrations

in pg/1
cd Cu Pb Hg S .Zn
Town and Country
Inlet A 12/16/79 ND=-2 4-60 10-266 ND-. 27 19-127
Outlet 12/16/79 ND ND-20 ND-120 .03-.09 13-60
Inlet A Q3/13/80 ND-1 WD~-6 1 95-287 ND-.24 40-126
Inlet B 03/13/80 ND-2 12-34 35-800 ND~-.19 52-295
Outlet 03/13/80 ND-1 6-28 18-860 ND 12-273
Hidden Forest .
05/09/80 ND-2 ND~4 20-60 ND-.4 12-70
07/22/80 WD ND ND ND ND-.023
08/18/80 ND ND ND ND .3 ND-23
Tamaron
Inlet II 06/21/80 - ND ND-2 ND~40 ND-.3 43-148
Inlet IV 06/21/80 ND ND-3 20-150 ND-.7 16.93
Outlet 06/21/80 - ND=-13 ND ND=-30 ND 10-52
Sarasota Springs
01/04/80 ND-1 3-10 10-80 ND-.5 17-93
- 04/07/80 ND-1 ND-4 ND-130 ND-.5 17-78
08/10/80 ND-3 ND ND-30 ND-.4 5-38




Bacteria - Ranges of Counts

The bacterial count data are collected in Table 7.33. There is a
wide variation in counts for all three groups of bacteria over different
events at each sub-basin. It is, therefore, difficult to draw firm
conclusions concerning the effect of land-use or management practices on
the counts. The total and fecal coliform counts for Hidden Forest and

M,

Sarasota Springs were sometimes low; the counts for Tamaron‘were con- f
sistently in the upper pafﬁ of the range of values. The fecal strepto-
cocci couﬁts for Tamaron were usually lower than for the other two sub-
basins and never very much-higher.

There is, therefor?, insufficient evidence from the data %f this
study to show whether curbs.and gutters are better than swales, sewage
treatment is better than septic tanks or lower residential density is
better than higher as regards the bacterial counts of stormwater dis-
charge. It must be remembered that there is a possibility that sewage

plant effluents in the percolation pond at Tamaron either overflowed, or

percolated, into the stormwater detention pond.

7.46
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TABLE 7.33

Ranges of Bacterial Counts in 000's/100 ml

Fecal Curbs
Total Fecal Strepto- Sewage and
Location, Date Coliform Coliform cocei Swales Disposal Gutters
Hidden Forest
05/09/80 470-910 2.2-3.8 9--23
' septic
07/23/80 41-520 5-150 «4-7.4 yes tank . no
08/18/80 50-660 .5-22 2.7-45
Tamaron Inlet II 320-160 70-240 .1-3.1
no STP yes
Inlet IV 160-220 73-240 1,7-28
Sarasota Springs
01/09/80 >80 >6-24 10-16
septic
04/07/80 26-470 3.6-100 8.7-120 yes tank ‘no
08/10/80 240-620 75-400 3.3-89
7.47



ILoads

Major Pollutants - Single Event Loads

The pollutant loads for each event are collected in Table 7.34.
The data are dependent upon average flow rates as well as the pollutant
concentrations for each sample.

Loads of TN, TP and BOD for Hidden Forest are about one order of_
.magnitudé less than for the other sub-bkasins, while the 85 loads for 4
Sarasota Springs on 4/7/86 and 8/10/80 are exceptionally high, possibly
because of scil disturbance during waterline installation. If this is

so, the high values emphasize the need for better management practices

during construction events.

7.48
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TABLE 7.34
Pollutants from Selected Typical Land-Use Sub-Basins -

Storm Event Loads in Pounds

Location, Date TN TP BOD S5
Town and Country o P
12/16/79 Inlet A 2.71 .30 ’
Qutlet 2.12 .45
03/13/80 Inlet A .10 1.53
' Inlet B .01 3.72
Inlet A & B L11 5.25
Qutlet .09 8.80
, f
Hidden Forest
05/09/80 .03 .01 .13 1.822
07/22/80 .07 .03 .29 1.56
08/10/80 ‘ .07 .06 | .42 1.55
Tamaron
06/21/80 Inlet II 1.15 .16 2.67 10.75
- Inlet IV . .85 .16 .01 1.44
Outlet 11.89 2.88 74.99 52.08

Sarasota Springs

01/04/80 .68 .21 2.77
04/07/80P 2.10 .51 4.24 77.64
08/10/80b .67 .19 1.89 43.89

There was soil disturbance due to driveway construction just above
the measurement weir just prior to this event.

Soil disturbance occurred prior to, and during, sampling. Rainfall
was intense.
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Heavy Metal - Single Event lLoads

The heavy metal loads are shown for each event in Table 7.35.
Cadmium and mercury loads show little variation between sub-basins
{except for the unusual and unexplained value for cadmium at the Tamaron
outlet. . The data indicate that the source was unlikely to be either

Inlet IT or Inlet IV.) The loads ¢f copper were higher for Town and

\ﬂ

Country on 12/16/79 than on 3/13/80 and higher foﬁ Sarasota Springs on
1/4/80. It is not known what caused these higher values or whether they
are significant. ILead loads are high for all Town and Country samples,
including the outlet, unusually high for Tamaron Inlet and a little high
for Sarasota Springs on;4/7/80. Presumably, these erratic higqs are
associated with automobiles. Zinc loads, like copper and lead loads,
are highest for Town and Country on 12/16/79 and intermediate for medium
density residential districts. The zinc is low for Hidden Forést as are

all heavy metal loads.

7.50

e



Heavy Metal Loads in Pounds

TABLE 7.35

All loads to be multiplied by 1073,

Location, Date cd Cu Pb Hg Zn
Town and Country
Inlet A 12/16/79 7 12.6 72.2 .03 35 6
Outlet 12/16/79 0 4.8 107.7 .08 59.7
Inlet A . 03/13/80 .03 .03 29.1 o 2.8-
Inlet B 03/13/80 Q 2.1 40.6 0 15.1
Cutlet 03/13/80 2 2.9 50.1 0 16.1
Hidden Forest
05/09/80 0 .0l .7 .5
07/22/80 0 0 0 0 0
08/18/80 0 0 .d .01 .1
Tamaron
Inlet IIX 06/21/80 o -4 154 -01 65.2
Inlet IV 06/21/80 0 .3 10.4 .08 6.2
Outlet 06/21/80 15.5 .2 3.7 0 26.0
Safasota Springs
01/04/80 .3 6.0 8.9 .10 7.1
04/07/80 .3 1.0 26.6 .14 l16.5
08/10/80 .5 0 13.2 .14 6.3
7.51



ILoads Per Unit Area

Major Pollutants - Single Event Loads Per Unit Area

Ioads in pounds per acre of sub-basin are shown in Table 7.36. The
TN, TPfand BOD loads per unit area for Hidden Forest (with one housing
unit per acre) remain significantly lower than for the other basins, and
those for Town and Country on 12/16/79 and Sarasota Springs on 4/7/80
rare significantly higher. It is suspected that the high values asso- :
ciated with Town and Country were caused by a spillage of fertilizers
and pesticides. The high values for TN, TPland BOD at Sarascota Springs
in April and Rugust may be associated with disturbances caused by water-
line installation, since they occurred only after installation had
commenced.

The loads per uﬁit area for Tamaron and Sarasota Springs (2 to 3
pounds for TN, 0.4 to 1l pounds for TP and 6 to 9 pounds for BOD) on the
one hand, and the loads per unit. area for Hidden -Forest (léss than 0.3
pounds for TN, less-than 0.2 pounds for TP, and 0.5 to 1.5 pounds for
BOD) may therefore be the result of different development densities -
3.5 units per acre for the former sub-units and 1 unit per acre for the
latter.

The effect of evaporation on increasing loads per unit area is not
evident in the case of Town and Country TP on 3/13/80 when it would be
expected to be high. The 35 load per unit area is usually in the range
of .2 to .4 pounds per acre. The unusually high loads for Sarasota

Springs have already been attributed to earth work disturbances. The

somewhat high load for Tamaron Inlet II has not been explained. Maximum

7.52




&z

rainfall intensity, in excess of 0.3 inches in 5 minuﬁes, occurred
during‘three events: Hidden Forest on 8/10/80, and Sarasota Springs
during April and August. The intense rain at Hidden Forest did not fall
on disturbed scil and S§S loads per unit area were not-increaséd. The
intense rain coupled with the soil disturbance at Sarasota Springs
produced high loads of SS per unit area.

In this study, no correlation was found between loads pér unit areg
and the employment of curbs and gutters rather than swales for rainwate;
collection.

TABLE 7.36
Pollutants from Typical Land-Use Sub-Basins

: /

Storm Event Loéds in Pounds per Acre of Sub-Basin

Incation, Date TN TP BOD =35

Town and Country

Inlet A 12/16/79 .752 .083
Inlet A 03/13/80 .027 .419
Inlet B 03/13/80 .001 .392

Hidden Forest

05/09/80 . 005 .002 . .022 .319
07/22/80 L0111 .005 .049 .266
08/10/80 .010 . 007 .067 .185
Tamaron
Inlet IV 06/21/80 .116 .016 .270 1.086
Inlet IV 06/21/80 .147 -042 .244 .378
Sarasota Springs
01/04/80 .104 .032 .508
04/07/80 .413 .101 .841 16.58
08/10/80 .104 .039 .387 B.957
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Heavy Metals - Single Event Loads Per Unit Area

The heavy metal loads per unit area per event are shown in i
Table 7.37.

Cadmium loads per unit area are generally low, with one at a [
.higher level for Town and Country Inlet A on 12/16/79, and an anomal- i
cusly high level for Tamaron outlet. Mercury loads per unit area are T
highest for Tamaron Inlet A on 12/16/7%9, high for the corresponding d

outlet, and tend to decrease with lower residentizl density and,

T

therefore, almost certainly with automobile population.

There is little doubt that the automobile is the main source of

heavy metal pollutants, :followed by industrial areas and point %ources

(see Section 4). The contributions from domestic pipes, gutters and

—

roofing may be significant in residential areas but cannct be distin-

guished from the effect of pollution from automobiles on the basis of

the field data.

{
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TABLE 7.37

Heavy Metal lLoads in Pounds Per Acre

All loads are to be multiplied by 1073,

Ilocation, Date cd Cu Fb Hg Zn
Town and Country .
&
Intet & 12/16/79 .19 3.50 20.5 .008 §:89
Outlet 12/16/79 .31 21.5 .019 11.19
Inlet 2 03/13/80 .01 .01 8.0 0 .75
Inlet B 03/13/80 .02 3.7 o 1.36
Outlet 03/13/80 .01 .22 3.8 0 1.28
Hidden Forest
05/09/80 0 trace .125 0 .081
07/22/80 0 0 0 0 ¥
08/18/80 0 0 .018 .002 .018
Tamaron
Inlet II o trace 15.54 .001 6.59
Inlet IV 0 .02 2.88 .021 1.57
Cutlet .42 0] .052 0 .70
Sarasota Springs
01/04/80 .05 1.06 1.57 012 1.11
04/07/80 .07 .19 5.22 .028 3.28
08/10/80 .10 t) 2.68 .029 1.29
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C) CONCLUSIONS

Correlations are seen only between heavy metals, nutrients and BOD
pollution and automobile (and residential) density; between nutrient and
pesticide pollution and shopping centers; and between suspended solid
pollution and seil disturbance.

There is no evidence that the swales studiéd, which were designed
for conveyance only, were better for water dquality improvement than curb
and gutter systems. There is no evidence from the areas studied to
indicate the water quality.depends upon whether the areas have central
sewage facilities or septic tanks., There is also no evidence that
detention ponds, designed for flood control purposes only, have any
effective reduction on pollutant concentrations.

No samples were collected of discharge from open or agricultural
land. |

There is too little data to allow prediction of storm event con-
centrations or loads. It is apparent from the analytical tables that
pollutant ;oncentrations may vary widely during a storm event; TN
concentrations sometimes vary by a factor of 6, TP by a factor of 17,
BOD by 11, and S3S by as much as 202. The way in which these wvariationsg
occur changes from event to event, high concentrations sometimes ap-
pearing at the onset of discharge and sometimes at the end.

There has been no attempt to sample the water of the creek fre-
quently during the period of a single storm, so the extent and pattern

of short-term concentration variation is not known. For example,




concentrations of TP and SS in low-flow creek water certainly vary quite
widely during the year. It is, therefore, at present not possible ﬁo
predict on the basis of the data of this report, tﬁe concentrations nor
loads of pollutants for each storm event for each land-use sﬁb—basin.
All that is known is the generalization that the less the residential
density and the less disturbed the terrain, the lower will be the
pollution load during storms. .

Almost by definition, pollutants are man-made. Other than by
volcanic eruption, hurricane or floods, pollutants are debris from human
activity which are deposited on the ground or dispersed in air or water.
Human activity is continuocus and, therefore. the production of pollutants
must be continuous. Th;s production need not, however, be at ! constant
rate. For example, in the Sarasota area, there is the annual influx of
tourists, and tﬁere is an increase in pollutantformation dﬁring major
construction projects. Pollutants on the ground may.ﬁe pulverized by
traffic, aéricultural operations or construction equipment. A large
proportion bhecomes airborne and joins pollutants discharged directly
from domestic and industrial chimneys. The convection cells of the sub-
tropical atmosphere ensure that fine particulate,-as well as gaseous,
pollutants persist to great heights which also ensures distribution over
wide areas.

During rainfalls these pollutants are washed from the air and
rejoin the pollutants that remained on the ground. The resultant

solutions and suspensions are discharged into receiving waters. There
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washed out of the air early in a rainfall event and soon dischaxged.
Pollutants on the ground may not be discharged so quickly because diges-
tion may have to precede solution and rainfall may have to reach a
certain intensity before any but the finest particles become éuspended.
Where rain events are separated by long dry periods, the stock of
pollutants on the ground may be high and the concentration of pollutants
in the discharge may therefore also be high. During the wet.season,

frequent rainstorms ensure that pollutants are removed soon after they

are deposited and surface stocks should be lower. The concentrations of

pollutants in the discharge depend upon the intensity of rainfall. High.

intensity means greater dilution and lower concentration - although in
the case of suspended silids, higher intensity may result in dfscharge
of larger particles which would otherwise not be transported.

-If the foregoing explanation were true, there should be generally
higher loads of pollutants in discharges from storm events cceurring
after a prolonged dry pericd and lower 1oadé during a period of frequent
storm events. There is, however, very little field data suitable for
testing this hypothesis. Discharges from Sarasota Springs were sampled
early in the dry season, after a long d;y period ;nd during the wet
season. Storm event loads were highest after the long dry period - but
it is known that the terrain had just been disturbed and the evidence is
inconclusive. The water near the creek mouth was sampled from September
until June. Loads were higher towards the end of this period (see

Table 3.4). Unfortunately, there were no samples collected during the

wet season.
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The evidence is far from sufficient to support the hyposthesis.
All that can be said is that there is little evidence or theo:y to
suggest that the pollutant load will be higher dﬁring the wet season
unless there has been some unusual disturbance of the terraiﬁ. If there
has, then heavy wet season storms will produce large visible increases
in suspended solids. Perhaps this is the basis of the general impres-
sion that wet season loads are high, although, if high wet s;ason load§
are produced only by unusual events, it will still not be possible to ’
predict them quantitatively.

In order to determine the loads and concentrations of pollutants in
the Phillippi Creek thére seems to be no alternative to fregquent, almost
continuous, monitoring of flow and pollutant concentrations for the

creek water, as near to the mouth as possible without causing analytical

errors from intexrference by the saline waters of Roberts Bay.
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THE PHILLIPPI CREEK WATER QUALITY STUDY

SECTION 8 - RECOMMENDATIONS

A) INTRODUCTION

The chain of events by which materials become pollutants and are

then dispersed is shown in Figure 8.1. The first links are those activi-

ties which transform materials partly into waste in the form of gases,
dust and mud, scrap, garbage, waste packaging and paper, mine tailings
and sewage.

This waste becomes polluting provided that:

a} It is 'exported', and

b} reaches a polluting concentration

¢} in specific and sensitive locations.
Export of waste from where it is produced cannot be avoided; it must,
therefore, be controlled. It is more efficient teo control potential
pollutants close to their source where they are rélatively concentrated.
Once they have heen exported they may be dispersed in the atmosphere or
over land before they are collected again in the discharges to the
recelving waters. Treating dispersed pollutants at relatively low
concentrations is difficult, if not impossible; treating them in receiv-
ing waters is too late.

The problem of contrel at source of many wastes, has, of course,

been solved technically. Industrial processes are regulated by controls
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FIGURE 8.1
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on emissions or waste disposal. Alimentray waste such as sewage and
household garbage is effectively collected - at least in most metropoli-
tan areas - and effect methods of treatment are available. The problem
here is to ensure effective monitoring and continuous controi. -One
overloading due to flooding may undo months of careful control.

Transient polluting conditions also occur in construction projects,
accidents and industrial emergencies. Again many months of énvironmenpgl
protection may be nullified by such conditions Secause of the lack of,r
pre-planned precautionary measures.

Sectioh 5 of this study indicates that the fallout of atmospheric
pellution, because of settling particulates in rainfall, may be a sig-
nificant source of certgln pollutants. Purely local control oé disper-
sion dust and emissions in these cases may, therefore, be ineffective.
Pollution may be more effectively controlled by concentrating on partic-
ular sources far removed from the local scene. Information appears to
be needed as to which atmospheric pollutants are of local origin and may
be controlled locally.

After potential pollutants have been dispersed on iand they may be
digested and dissolved or suspended in rainwater geeping through the
porous surface or discharged from the land surface. Biclogical degrada-
tion of water-borne pollutants is a possible form of treatment but it is
unlikely that detention ponds ostensibly designed, but often ineffective,
for flcod control are suitable for this purpse. Ponds designed for
pellutant degradation may be too expensive. More information is peeded

on the effect of swales on the degradation process and on the economics
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of aerating receiving waters by the use of weirs or, on flat terrain, by
the use of wind-driven aeration paddles on the water surface of degrada-
tion ponds.

The recommendations which follow have been divided into three
groups. First, are those recommendations stemming from the present
study and which involve requlatory work. These are followed by récom—

mendations which are widely accepted but not necessarily based on this

o
o

study. Finally, there is a group of recommendations for future work.



B) REGULATORY WORK

1. Regulation of Stormwater Quality

a. Polluting Concentrations

This study dealt with the transport of waste materials in solution
and suspension and the determination of concentrations and léads of ;
certain of these materials discharged into receiving waters, but this
information cannot be applied effectiﬁely to protect the environment
until regulations have been framed, which define limits to concentra-
tions and loads of potentially pollutant materials, have been framed.
There is an extensive literature felating chemical concentrations to
biclogical toxicity under a number of conditions. However, concen-
tration limits have been defined in regulations in relatively few cases.
The control of pollution has, therefore, been made more difficult in

practice.

b. Relative Importance of Pollutants

Effective.control also suffers from the absence of indicating the
relative importance of different pellutants. Assuming a finite limit to
control expenditure which, for example, of the pollutants listed in
Table 4.13, is moét urgently in need of regulation?

Initially, a list of fairly easily attainable limits for a limited
number of pollutants is required. In selecting this list, ease of assay

and the enforcement of regulation should be important considerations.



land.

ii) Environmentally-protective measures for the installation of
water and/or sewer pipes, driveways, and other construction activi-
ties (e.g., mulch, timely seeding, and timely instaliaﬁion);

iii} Regulations regarding the proximity of polishing and percola-
tion ponds, stormwater detention ponds, and drainage facilities,
and;

iv) Recommendations; such as permeable concrete and other innsvaﬁ
tive parking lot and road designs, to solve and/or minimize the
problems associated with extensive impervious surfaces, keeping in
mind the need for structural integrity and maximizing pavement
life,

/

d. New Managemehﬁ Practices

Significant pollutant loads are currently discharged from developed

Changing management practices and construction of pollution

control devices may be expensive but new management techniques may prove

more

beneficial and less expensive.

Recommendation 3: Direct (with well-defined guidelines for inter-

action) the Environmental Serwvices Department to work with the new
Stormwater Management Division to develop cost-effective best
management practices (BMP's) in the existing drainage systems to
minimize the impact of runcff from existing developed areas.
Consideration should be given to providing developers with incen-

tives for cooperaticn and incorporating these BMP's into the above’

proposed Stormwater Ordinance. This is consistent with Programs 2c.,

2g., and 2h. of Apoxsee's Drainage Chapter.
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Recommendation 1l: Instruct Environmental Services Department to:

i) prepare, from published information a limited list of potential
pollutant materials in order of relative importance together with
corresponding reasonably attainable limits to their concentration
at the point of discharge into the public drainage system. (Note:
This list should be under constant review.) This recommendation is
consistent with Programs 3 and 4 of Sarasota County's aéopted
Comprehensive Plan (Apoxsee) Environmental Chapter, and;

ii) prepare regulations to enable the above-discussed limits to be
enforced. This is consistent with Program 2 of Apoxsee's Environ-
mental Chapter.

" /

c. Management Practices

This study indicates that existing surface water management prac-
tices often do very little to improve the quality of stormwater. This
is primarily because they are designed for flood control only.

Recommendation 2: The County Pollution Control Division and/or

other appropriate departments should be instructed to complete the
development of a comprehensive Stormwater Ordinance (consistent
WiFh ?rogra@ Rf: ovapqgsee's Drainage Chaptér) which‘would contain
effective, practical stormwater runoff regulations for all new
development within the county.

It should also include:
i) Easement access provisions for drainage system maintenance

{(regardless of who actually maintains the system);

8.6



2. Requlation of Other Sources

a. Sewage Treatment Plants

Sewage treatement plant lcading in Phillippi Creek represents
approximately 20% of the total loadings. This low percentage is proba-
bly due to the number of dwellings tied to sewage planté and the past-
efforts by Sarasota County in applying approved regulations. However,
recent qhanges at the state level, relative to the Wilson—Grizzle Bill

Mad

lowering gquality standards, may cause a degradation of water quality.

Recommendation 4: Direct the County Pollution Control Division to

complete the development of the appropriate county ordinance for

implementation of the Wilson-Grizzle 5-5-3-1 standards to maintain

low loadings from sewage treatment plants. This is consistent with

Program 3 of Apoxsee's Environmental Chapter.

b. Rainwater

Perhaps the most significant source of many "“pollutants" is the
rainwater.

Recommendation 5: In order to maximize the incorporation of these

contaminants inte the upland scils and plant materials, all new

developments should be required to retain rainfall wherever possi-

ble {(consistent with Program la. of Apoxseeis Drainage Chapter),

when this does not significantly increase the potential for flooding.

c. OQutfalls

Many existing outfalls from street and other drainage contribute
great qﬁantities of solids and related contaminants to the receiving

waters.



Recommendation 6: With respect to state, federal, county or private

drainage systems, every effort should be made to ensure that storm-
water is diverted to detention areas, especially when ﬁlans are
submitted to modify such areas. This is consistent with Programs 3
and 4 of Apoxsee's Environmental Chapter.

3. Transient Pollution

a. Earth Moving and Construction Activities \

-

The control of spillage and wastage situations may need extending
from industrial to commercial and construction activities. An investiga-
tion into frequency of importance of such events and of methods of
prevention and correction is needed. It is emphasized that one tran-
sient, serious incident may vitiate months of otherwise éareful control.
It is not enocugh to wash spillage from a road accident into the drains.
Other methods of dealing with such events might prevent possibly catas-
trophic effects on receiving waters.

The problems caused by the proximity and/or timing of earthmoving
activities, percolation ponds, pipelines, etc are often not recognized
until it is too late in the construction program to rectify them effectively.

Recommendation 7: Consistent with Section B.4.e.{6) of the County's

Land Development Requlations, instruct the appropriate staff to

develop mechanisms whereby attenuation ponds and other containment
structures aré installed and stabilized before additional major
earthmoving activities, to as great an extent as possible. Provi-
sions for post-construction maintenance of these structures (if

appropriate} should alsc be made. Revegetate disturbed land after
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disturbance. Consideration should be given to incorporating these

requirements into the above Stormwater Ordinance.

Recommendation 8: Instruct appropriate staff to acquire and distri-
bute an appropriate BMP Handbook for construction activities,* and
an Erosion Control Ordinance. The Ordinance would be administered
in conjuction with the Handbook. These recommendations would be

consistent with the goal and objectives of Apoxsee's Environmental

Chapter.

Recommendation 9: Reaffirm the existing Land Development Regula-

tions and instruct the appropriate staff to:

a) examine proposed development during the preliminary review
process, for poten?ial impacts on the quality of stormwat?r runoff;
and |

b) require the appropriate envirommental safeguards.

b. Commercial Storage of Chemicals

The outside storage of fertilizers and pesticides at a shopping
center has been shown to contribute high loads of these chemicals to the
receiving waters.

Recommendation 10: The Pellution Control Division should, in

conjunction with the Building and Zoning Engineering Departments,
redraft: the building codes for new developments, the Development
Requlations and the Zoning Ordinance, to require covered and diked
storage of the above materials.

4. General

a. Population Density and Pollution

* such as FDER's "Nonpeint Scurce Management - A Manual of Reference
Management Practices for Construction Activities" (Construction Volume) .
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It is important to emphasize that it's people who make the most
waste. Fewer people mean less pollution. Population'density in an area
should not be increased until means of dealing with the inev;table
increase in potential pollutants are in place’and operating.

Recommendation ll: Consistent with such County reports as "Non-

Agricultural Uses of Soils in Sarasota County™ (1965), “Environmen-
tal Limitations" (1973), and Apoxsee (1981), instruct the appropri-
ate staff to examine this relationship and recommend, if possible;'
appropriate densities dictated by soil apd other environmental

conditions. Additional insight into this relationship can be found

in Appendix A of this report.

b. Posting Phillippi Creek ?
Phillippi Creek is not of a high enough quality that contact recrea-

tional activities should be allowed.

Recommendation 12: Instruct the County Health Department staff to

post the creek until it can be certified, through bacterial testing,
to be safe for contact recreational activities.

5. Public Education

Much of the problems associated with runoff from residential areas
is a reflection of people being uninformed about the relationship be-
tween their activities and the resulting water pollution. However, no
single gsource of information is available to the homeowner, to which
he/she can turn for intelligent guidance.

Recommendation 13: In keeping with Program 4 of Apoxsee's Environ-

mental Chaptey, instruct the County Environmental Specialist to
coordinate the production and distribution of "Homeowner's Guide to

Water Quality".
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C) WIDELY-ACCEPTED RECOMMENDATIONS NOT NECESSARILY

BASED ON FINDINGS OF THIS STUDY

Many recommendations, which have not necessarily been supported by
the specific data collected during this study, are nonetheless worthy of
consideration by local government. This is especially true since the
Phillippi Creek investigation was designed to be a prototype for otherf?
drainages in the County and the region. In additiﬁn, since many of
these recommendations stem from the previous '208' Study of this same
area, they are particularly applicablé.

a. Aquatic Weeds

Maintenance of streams, ditches and ponds to reduce aguatic weed
problems can result in adverse water guality impacts. When aquatic
weeds are killed, using an herbicide for instance, the problem is not
solved since the weeds (which were cleansing the water} simply die and
degrade in situ, thereby reducing the dissolved oxygen level of the
water, while releasing nutrients, which in turn, initiate the entire
maintenance and water quality degradation process again.

Recommendation 14: Consistent with Habitat Management Guidelines

VI.2.a.(2) and VII.2.a.{2) of Apoxsee's Environmental Chapter, the
Transportation Pepartment (specifically, the Stormwater Management
Division) should be instructed not to remove agquatic weeds unless
they represent a real flood hazard. The need for, and the timing

of, aquatic weed maintenance should be based upon: (a) the aguatic
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weed density, and (b) the flood hazard potential. Removal of
vegetation (by mechanical or chemical means) especially in the
ditches, should be done at such a time of year so as to aveid the
rainfall events as much as possible, in order to'minimize impacts

on recelving waters.

Recommendation 15: The Transportaton Department (specifically the
Stormwater Management.Division) should be instructed ﬁo-develop an
Integrated Pest Management (IPM) Program, which should involve a g
combination of biological, chemical and mechanical controls to
manage the aquatic weed problem. Through this approach, both
chemical costs for pesticides and impact on water guality will be
reduced. The Mosquito Control Division should be encouraged to

continue and expand their existing IPM Program.

2. Grass Cuttings

Much of the solids and nutrients, which end up in detention ponds
or are carried downstream by swales and ditches, are in the form of
grass that has been cut and left on the ground as part of a maintenance

program.

Recommendation 16: Instruct Parks, Maintenance, and Transportation

Departments, and any other appropriate departments to investigate
the use of grass-collection devices in those maintained areas which
are juxtaposed to and/or upstream of, detention ponds, swales,
ditchés and exposed drainage systems in general. This directive
should also be followed when considering specifications for subcon-
tractors or the prison crew. This important technigque is addréssed

in Section 7(a) of Apoxsee, Vol. I, Appendix H.
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3. Runoff From Paved Surfaces

The runoff from parking areas and roads, especially those areas
where traffic patterns intersect, is particularly contaminated with both
the rainfall loading the contaminants from wvehicles.

Recommendation 17: Consistent with Program 11 of Apoxsee's Traffic

Circulation Chapter, instruct the County Transportation Department
to continue their efforts to reconstruct roadways in such a manner.,
as to include BMP's for pollution control.

Recommendation 18: Instruct the Pollution Control Pivision to

monitor the above efforts to determine the effectiveness of said

BMP's.
f

Recommendation 19:" Consistent with Section 7c. of Appendix H of

Apoxsee, Vol. I, instruct staff to develop a cost-effective program
for vacuum streét sweeping, i.e. which areas should be swept if:

a) only one street sweeper were available; b) only two sweepers
were available, or c) only three sweepers were available, etc.

4. Uses of Chemicals

Water quality problems often result from the excessive use of
fertilizers and pesticides on golf courses.

Recommendation 20: Through whatever means appropriate, encourage

and/or require that both public and private golf courses adhere to
a strict application schedule based on plant needs (e.g., tissue/
leaf/s0il analysis) rather than routine, expensive, and often

unnecessary, applications of water, pesticides and fertilizers.



Additional reductions in these chemicals will result from encouraging
the use of native vegetation, which is consistent with Program 17
of Apoxsee's Envirommental Chapter.

5. Septic Tanks

Improperly located, improperly. designed or improperly operated
septic tanks contribute nutrients and bacteria to receiving waters.

{See, however, paragraph 2.b.iii, page 8.17.) .

=

Rechmendation 2l: In keeping with Programs -9 and 10 of Apoxsee'é
Sanitary Sewer Chapter, instruct the County Health Department and
the Pollution Contrel Division to comglete the drafting of a county-
wide septic tank ordinance which would provide stricter standards
than Chapter lOD-Gi Florida Statutes. Consideration shOu{d be
given to this ordinance including a requirement that a new septic
tank permit would be required whenever a household changes owner-
ship. In this manner, at legst one mechanism would be established
for correcting improperly located or improperly designed septic

tanks.
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D) FUTURE WORK

As with most investigative endeavors, this study produced more
questions than answers and unveiled many areas that deserve further
attention. The following represents those areas which the authors felt
most worthy of pursuit. ‘ \
1. Reviews

A. PFocus of Stormwater Studies

It has become clear, through the extensive review and reworking of
data collected during this study, that far too much emphasis is now
placed on a "guick fix" solution and too little recognition of the
limitations and the variables inherent in stoxmwater investigations.

Recommendation 22: Relative to future stormwater studies, a seri-

ous review of the focus of these studies should be mandated at
local, state and federal levels.

b. Sewage Treatment Plants

Many water quality problems associated with package plants, al-
though relatively minor on an individual basis, are cumulative in nature.

Recommendation 23: In keeping with Program 3 of Apoxsee's Sanitary

Sewer Chapter, instruct the Pollution Control Division to examine
the cumulative nature of this problem and recommend solutions.
2. Field Work

a. Monitoring

1) New Best Management Practices (BMP's).
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Existing BMP's (such as the newly-constructed and innovative swift
Road,-existing detention ponds, etc.) should be monitored to assess the
effectiveness of these programs.

ii) Monitoring of Landfills.

Every effort should be made to continue, and expand if appropriate,
existing and meaningful monitoring of landfills.

b. ' Research

i} Additional Stormwater Sampling.

A program of additicnal sampling, possibly including winter and
early swmmer storms, should be investigated and initiated to more accu-
rately characterize pollutant loadings during important times of the
year.

ii) Aquatic Plants as Nutrient Carriers.

A study should be initiated, which would elucidate the role of
aquatic plants as "nutrient carriers", especially during the rainy
season, when ihese plants provide a likely transfer mechanism for
massive quantities of biomass from freshwater systems to the receiving
estuarine waters.

iii) The Role of Septic Tanks.

Thg'effecg of‘septic tank seepage on receiying waters has not been
quantified in this study. A study is required which would determine the
gffectiveness of septic tanks and drain fields under a variety of soil
conditions. Only with this kind of concentrated effort will the possi-
ble role that these systems play, in the contamination of receiving

waters, be made clear.
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