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I. INTRODUCTION

FLORIDA BASIN 25

The South Florida Branch office at Punta Gorda undertook in FY-84 an
evaluation of the lower Peace River drainage basin (Basin 25) as it's first
basin assessment project. This basin is ane of the largest and most
important in the southwest Florida area and it is of interest since it is the
primary source of flow to Charlotte Harbor, an area of current environmental
concern within our district., It is also of great interest since the
pressures of growth within the surrounding counties will undoubtedly effect
the water quality of the basin. The Lower Peace River, besides being a
source of aesthetic value, also serves as a potable water resource for
thousands, and higher demands will surely be placed on it in the future.

The assessment is of a limited (one year) duration and because of manpower
restraints does not study in great detail any one particular problem with
large amounts of data and numerous sampling stations; instead we attempt to
characterize the water quality of the system with a select number of stations
on important mainstream areas and tributaries.

The basin has a high potential of being affected by increasing phosphate
strip mining activities in the near future and by increased population
densities. We believe that these data will be a benchmark for this time
period and will serve as background information on water quality when a
similar assessment will be made of the same area approximately five years
from now.
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IT1. GENERAL DESCRIPTION OF STUDY AREA

For the purposes of the study we included the Myakka River, the Peace River
south from Zolfo Springs to Charlotte Harbor and also the main tributaries to
the lower section of the Peace River, These included Horse Creek, Brushy
Creek, Charlie Creek, Shell Creek, Prairie Creek, Alligator Creek and the
Elkam Waterway in Port Charlotte,

A general descripton of the Myakka and Peace River Basins is given in the
Section 305(b) Report Water Quality Inventory for the State of Florida - June
1984. "The headwaters of the Myakka River arise from marshes in Hardee
County in southwestern Florida. The river tranverses approximately 54 miles,
draining roughly 540 square miles prior to discharging to Charlotte Harbor.
The average flow of the Myakka River at Myakka City is estimated at 130 cfs,
A salt wedge extends upstream from Charlotte Harbor during periods of low
flow. Rangeland (46%) and agriculture (26%) are the major land uses in the
relatively undeveloped Myakka River Basin. There are no major urban areas in
the Myakka River Basin; however, the City of Sarasota is located just west of
this basin.

The Peace River originates in Green Swamp in Central Polk County and flows
generally southwest for approximately 105 miles, entering the Gulf of Mexico
at Charlotte Harbor. The drainage area encompasses over 2,300 square miles.
Numerous lakes and large areas of poorly drained swamps, in the headwaters of
the Peace River, act as an important recharge area for the Floridan aquifer.
The mean flow of the Peace River at Arcadia is recorded as 900 cfs 36 miles
upstream from the mouth. Primary tributaries of the Peace River include
Peace Creek, S5addle Creek, Charlie Creek, and Shell Creek. The major urban
areas in the basin include: Lakeland, Port Charlotte and Punta Gorda., ZLand
use in the upper portion of the Peace River Basin includes predominantly
agricultural land use. An additional large percentage of barren land (25%)
reflects the extensive phosphate mining activities in this reach of the
river. In the lower portion of the Peace River Basin, land use counsists
primarily of agriculture and range~land. Peollution sources in the Peace
River Basin include domestic sewage discharges, heavy industrial discharges
from phosphate mining activities, chemical and citrus processing plants, and
surface runoff from urban, agricultural, range and barren (mined) areas."

A map 1s attached of the overall study area (Map 1), outlining the drainage
basins and also showing the Chemical and Biological sampling statioms.
Individual station locations are given in more detail on county maps (Maps 2
through 7) - see Appendix A. We are not including the Charlotte Harbor area
in this report since it is currently still under study as a "Special Study"
and will be covered under a seperate report.
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III, CHEMISTRY
i Analytical Methods

A total of thirty-four stations that were considered representative of the

two main rivers and the basin tributaries were selected for sampling.

Sampling was conducted at these stations on a quarterly basis throughout the year
for the following chemical parameters: conductivity, pH, temperature, dissolved
oxygen, turbidity, color, minerals, nutrients, fecal coliform, chlorophyll-A and a
limited metal scan. These results have been stored in the STORET data system where
there is also in some cases a considerable volume of historical information from
previous years.

The methodology was performed as per the l4th Edition of '"Standard Methods™
and/or E.P.A. "Methods for Chemical Analysis of Water and Wastes - 1979."

Samples collected in the field were immediately preserved by ice and/or
chemically fixed. Lab holding times of samples were consistently within the
suggested E.P.A, ranges,

The following outline shows current quality assurance limits and capabilities
for these and other parameters.

Measurement STORET S5.0.P. 95% Confidence 95% Confidence Detection
Code Limits Accuracy Limits Precision Limits

Dissolved Oxygen 299 sMl 422F - - 0.1 mg/1
Dissolved Oxygen 300 sMl 4228 - - 0.1 mg/1
Turbidity 70 sMl 2144 - - 25 JcU
Turbidity 76 sml 2148 11.3, -3.7 - 1.0 NTU
Specific Conductance 94 sml 205 - ~ 1.0 umho
pH 400 EPAZ 150.1 - - 0.1 pH
Temperature 10 sMl 212 - - g.1° C
Lab pH 403 EPAZ 150.1 - - .01 pH
Color 80 EPAZ 110.2 - - 5. pt.co.
Total Solids 500 EPAZ 160.3 - 6.0 -
Suspended Solids 530 EPAZ 160.2 - 23.0 -
B.0O.D. 310 sml 507 - 18.8 0.5 mg/1
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Measurement STORET S.0.P. 95% Confidence 95% Confidence Detection

Code Limits Accuracy Limits Precision Limits
C.0.D. 340 EPAZ 410.4 +13.5, -11.5 23.7 5.0 mg/1
Free Chlorine 50064 sml 409F 8.3, -17.7 - 3.1 mg/1
Chlorine - Total 50060 sml 4098 - - 0.1 mg/1
Sulfate 945 sml 427¢ +11.2, - 9.9 <20 13.6 2.1 mg/1%
>20 5.1
Fluoride 951  sMl 4148 + 8.3, - 6.6 6.1 .17 mg/1*
Chloride 940 sMl 408a + 6.4, - 4.1 7.7 3.2 mg/l*
PO4-P Ortho 70507  EPAZ 365.2 +12.8; - 7.3 <.02 18.3 .003 mg/1%
>.02 12.2
PO,-P Total 665 EPAZ 365.2 + 8.1; -10.7 <.05 16.7 .01 mg/1*
>.05 8.6
NO, 615 EPAZ 354.1 + 3.25 -29.2 <.03 7.4 .006%
>.03 4,1
NO3 620 sml 419D +10.8; -12.5 <.30 13.1 .06 mg/1*
>.30 7.5
NH3 610  EPAZ 350.2 +15.6; -19.8 27.5 .02 mg/1
TKN 625 EPAZ 351.3 + 5,6; -13,0 <1.0 16.8 .07 mg/1%*
>1.0 10.5
MF Coli 31501 sml 9094 - - 1 colony/
100 ml
MF Fecal 31616 sml 909c - 50.2 1 colony/
100 ml
Chlorophyll A 32211 sml 10026 - 13.7 -
Alkalinity 00410 EPAZ 310.1 - - FLAME MIBK
EXTRACTION
Calcium 916 EPAZ 215.1 9.4, - 8.7 11.9 0.1 ug/i -
Magnesium 927 EPAZ 242.1 8.4, - 6.6 9.4 0.1 ug/1 -
Sodium 929 EPAZ 273.1 - - 0.1 ug/l -
Potassium 937 EPAZ 258.1 - - 0.1 ug/l -
Iron 1045 EPAZ 236.1 +43.7, -22.6 51.5 50 ug/1 5 ug/l
Zinc 1092 EPAZ 289.1 +39.8, -76.5 25.4 25 ug/1 5 ug/l
Lead 1051 EPAZ 239.1 +45.3, - 9.7  22.2 250 ug/1 25 ug/1
Copper 1042 EPAZ 220.1 +58.6, -34.9  47.1 50 ug/t 5 ug/l
Nickel 1067 EPAZ 249.1 +66.0, -16.3  23.3 100 ug/1 10 ug/1
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Measurement STORET $.0.P. 95% Confidence 95% Confidence Detection
Code Limits Accuracy Limits Precision Limits
FLAME MIBK
EXTRACTION

Manganese 1055 EPAZ 243.1 - - 50 ug/1 -

Chromium 1034 EPAZ 218.1 - - 250 ug/1 -

Mercury 71900 EPAZ 245,1 + 4.8, -25.9 93,1 0.2 ug/l (FLAMELESS)-

Cadmium 1027 EPAZ 213.1 +43.0, -13.2 - 10 2 ug/l

0il & Grease 556 EPAZ 413.1 - - 5.0 mg/1
Lead-Sediment Digest Then EPAZ 239.1 + 7.8; - 7.6 7.7 2.5 mk/kg -
Copper-Sediment Digest Then EPAZ 220.1 + 8.7; -14.6 10.0 0.5 mk/kg -
Zinc~Sediment Digest Then EPAZ 289.1 +14.7; -14.2  12.3 0.25 mk/kg -
Iron-Sediment Digest Then EPAZ 236,1 +14.0; -18.9 11.5 0.5 mk/kg =~
Mercury-Sediment Digest Then EPAZ 245.5 +48.9; -55.4 52.4 0.2 mk/kg -

sM! - Standard Methods for the

Examination of Water & Wastewater - l4th Edition

EPAZ - Methods for Chemical Analysis of Water & Wastes. March 1979

The statistical limits were determined in the following manner;

Accuracy - is defined as the percent recovery compared to a known value. The
value of zero (0) indicates complete recovery (100%Z). The statistical limits
for free chlorine, turbidity, and all metals were determined against known
EPA samples that were analyzed in evaluation series run since 1981. All
other accuracy figures were determined internally by running spiked samples.

The 95%Z confidence limits were evaluated by the following formula;

952 confidence limits

x + 1.96 x standard deviation.

Precision - All values were determined by running replicates internally in

our lab. Precision is

determined as V 1 -~V 5 x 100

(———=)

here the 95% confidence limits = x + 1.96 x standard deviation.

Minimum detection limits - Values marked with an asterisk * were determined

experimentally by running a series of replicates and defining the minimum detection
limit as twice the standard deviation. Other minimum detection limits are the
values of the lowest standard normally run or the lower limit of the measuring

device,
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ii Myakka River

The Myakka River is one of the more pristine streams in south Florida. Tt
flows through many large undeveloped tracts, including Myakka River State
Park, and is directly affected by no major urbanized areas. Minor pollution
inputs include low density cattle grazing operations, small citrus groves,
and a few plant and tree farms.

As expected, the water quality of this river is characterized as '"good".
Dissolved oxygen levels in the upper reaches are somewhat depressed due to
natural influences of the surrounding swampy marshlands from which its
tributaries originate. Total phosphate levels are relatively high, probably
due to vegetation decay and naturgl phosphate deposits, but these levels
moderate somewhat downstream,

A total of eight stations in the river were sampled for chemical and physical
parameters, and two of these were monitored for biological parameters. In
addition a major tributary, Big Slough, was sampled for chemical and physical
parameters. Sample dates were 10/19/83, 01/03/84, 04/10/84, and 07/09/84,
attempting to represent seasonal stream flow conditions. A station list is
found below.

Station Number Location¥
25030011 State Road 70
25030009 State Road 70 (Biologists Only)
25030008 Northern Entrance to

Myakka River State Park

25030404 State Road 72

25030403 Border Drive

25030402 U. S. Highway 41
25030413 Big Slough at U. S§. 4l
25030401 State Road 771

* See Site Location Maps, Appendix A.

The upstream most station in this study, number 25030011, is located just
west of the hamlet of Myakka City. The surrounding and upstream area

affecting this site is swampy, with some cattle rangeland and citrus groves
on the higher lands,

Station 25030008, located at the northern boundary of Myakka River State
Park, exhibits somewhat poorer water quality than the other statioms in the

study. Dissolved oxygen (mean 4.8 mg/l) is lower and nutrients are slightly
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higher at this station than at the stations immediately upstream or
downstream. Probable causes include numerous small tributaries draining
extensive cattle ranches to the southeast of the river and a large marsh to
the northwest.

Downstream the river flows into Myakka River State Park, which is undeveloped
except for picnic areas and primitive campgrounds. A large manmade
impoundment, Upper Myakka Lake, is located here and is nearly choked with
dense hydrilla growth. The river below the dam also has a significant
hydrilla problem.

Station 25030404 is located at State Road 72, approximately the midpoint of
the state park. At this station dissolved oxygen has rebounded somewhat,
total phosphorous has declined, white nitrogen levels remain coustant.

Between the above station and the station downstream, number 25030403, the
watershed is almost completely undeveloped, with some unimproved rangeland
for "wild" cattle. Nutrients here are lower than upstream, while fecal
coliform counts increase significantly.

Station 25030402 is located at the U. S. 41 bridge. During periods of low
flow, this station is sometimes tidally affected. Sample data reveals a

slight lowering of total phosphate levels, while fecal coliform counts remain
high.

In connection with this study, a major trubutary of the Myakka River, Big
Slough, was also sampled. Big Slough (station 25030413) drains the developed
and undeveloped parts of North Port Charlotte. Somewhat surprisingly,
nutrient, dissolved oxygen, and fecal coliform data at this station were
quite similar to that of the Myakka River station at U. S. 41.

The final site, number 25030401, is a marine station located at the State
Road 771 bridge. 1Influences at this station include tidal exchange with
Charlotte Harbor and runcff from the small communities of Gulf Cove and El
Jobean. Total phosphate levels are higher at this station than upstream
because of tidal exchange with waters affected by the Peace River.

Three stations were sampled once for metals analyses. Only iron was present
in significant amounts. Variations in iron levels at the three sites are
likely the result of flow conditions.

For complete chemical data see Appendix B, figures 1 and 2., For graph of
nutrient levels by site, see Appendix C, figure 8.

The general water quality of the Myakka River is much better than that of the
Peace River, and its potential for adversely affecting Charlotte Harbor in
the near future is small. The upper reaches are likely to remain undeveloped
for the foreseeable future. However, in the Gulf Cove - El Jobean area,
extensive residential development is planned which will impact the marine
areas of the river in the future.
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ili Peace River

The section of the Peace River studied in this report is from Zolfo Springs
southward to Punta Gorda. Historically this part of the river has had
relatively good water quality when compared to the severe nutrient and
dissolved oxygen problems of the upper portions from Lake Hancock through the
phosphate mining areas. However, the lower river is now threatened by
planned phosphate mining in one of its major tributaries, Horse Creek.

The study area is sparsely populated, consisting primarily of swampy wooded
areas, improved and unimproved cattle rangeland, and citrus groves. Urban
impacts are Zolfo Springs {(population 2,000), Arcadia (population 6,000),
and, in the lower marine area, Punta Gorda (population 10,000) and Port
Charlotte (population 45,000), Pollution sources include agricultural and
urban runoff, domestic sewage effluent discharges and landspreading, septic
tank pollution, and nursery and tree farm operatioans. It should be noted
that much of the nutrient load, especially phosphates, is from mining
activities upstream of the study area, and from naturally occurring phosphate
deposits in stream beds of the river and many of its tributaries.

Seven stations in the Peace River were sampled for chemical and physical
parameters, four of which were also biological monitoring stations, Chemical
samples were collected on 11/08/83, 02/06/84, 05/01/84, and 09/17/84. A
station list follows,.

Station Number Location¥®
25020531 State Road 64 bridge,
near Zolfo Springs
25020459 1.25 miles west of Gardner
25020401 Brownville Road bridge,

near Brownville

25020004 State Road 70 bridge,
near Arcadia

25020003 County Road 760 bridge,
near Nocatee

25020002 County Road 760 bridge,
near Lettuce Lake

25020001 : U.S. Highway 41 bridge
at Punta Gorda

* See Appendix A for site location maps.

The Zolfo Springs station (25020531) is affected by upstream influences,
urban runoff from Zolfo Springs, and light agricultural and ranching
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activities. As expected from its being the farthest upstream sample ian this
study, total phosphate levels (mean 2.19 mg/l) are highest at this station.

Downstream from Zolfo Springs to the next station near Gardner {25020459),
the surrounding watershed is the least developed area of this Peace River
study., Land use on the eastern side of the river is primarily rangeland,
much of it wooded, interspaced with small citrus groves., The western side is
much the same, but with a greater proportion of groves. The Gardner station
is affected by Charlie Creek, which enters the river just upstream. (Charlie
Creek is discussed later in the "Tributaries" section of this report).
Because of the dilution effect of this major tributary and numerous smaller
ones, nutrient levels are slightly lower at this station than at Zelfo
Springs.

Between Gardner and the Brownville station (25020401), the watershed remains
relatively undeveloped, and is used for light ranching and citrus grove
operations. There are no important tributaries in this section of the river,
consequently the chemical data of this station is much the same as at
Gardner.

Downstream from Brownville there is a marked increase in citrus farming,
especially on the western side of the river along County Road 661. Extensive
groves interspaced with small areas of cattle pasture extend along this road
to the intersection with State Road 70. The eastern area becomes more
developed as it approaches Arcadia, but the primary use is light agricultural
activities.

The Arcadia station (25020004) is located at State Road 70 at the west
central edge of the city's urbanized area and so is influenced by sources in
the northern half of the city, including runoff and domestic sewage effluent
leachate. In spite of these influences, nutrient concentrations remain
fairly constant with the upstream station at Brownville. Fecal coliform
counts, however, are significantly higher than at the other Peace River
stations.

The area between Arcadia and the station near Nocatee (25020003) is
moderately urbanized along U.5. 17 on the eastern side of the river, while
the western side is primarily wooded rangeland and citrus groves. Runoff
from the Desoto County landfill off County Road 661 is another possible
source in this section, This station is affected by the input of Joshua
Creek (see "Tributaries report, sec. v), which joins the river just upstream.
Nutrient and mineral levels here are similar to those of the Arcadia station.

A significant decrease in nutrient levels occurs between the Nocatee station
and the one at County Road 761, near Lettuce Lake (25020002). This station
is downstream of the Horse Creek influence, and the surrounding area is
swampy with many small tributaries adding to the flow.

Downstream of the Lettuce Lake station, the river rapidly becomes wider and a
gradually increasing tidal influence begins. The most downstream station, at
Punta Gorda (25020001), is basically marine in nature, but can be quite fresh
in times of exceptionally heavy river flow. This station is influenced by
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flow from the Peace River, tidal exchange with Charlotte Harbor, and sources
in the Punta Gorda - Port Charlotte wurbanized area. These sources include
runoff from domestic sewage effluent land spreading, urban runoff, septic
tank pollution, and extensive dead-end canal systems of very poor water
quality. This station is also included in the Charlotte Harbor water quality
study, of which a separate report will be forthcoming.

As expected because of the dilution effect of tidal influences, nutrient
levels are much lower at this station than those upstream. However, total
phosphate concentrations (mean .51 mg/l), are still significantly high.

In addition to nutrient, mineral, physical and biological parameters, three
stations were sampled for metals analyses. Two stations, Zolfo Springs
(25020531) and Lettuce Lake (25020003), were sampled for metals on omne
occasion only, while Arcadia (25020004) was sampled twice. Iron
concentrations seem to increase slightly downstream, due perhaps to source or
natural influences, or possibly due to flow conditions as the stations were
sampled on different dates.

The Arcadia station was sampled for metals more extensively in studies
conducted during fiscal years 1982 and 1983, again with iron being the only
heavy metal detected in significant concentrations. The FY82 mean
concentration of 337 ug/l and the FY83 mean of 485 ug/l compare similarly
with the 321 ug/l mean iron concentration in this study.

For complete site by site chemical data summaries, see Appendix B, figures 3
and 4,. For a graph comparing nutrient levels at the various stations, see
Appendix C, figure 9,

To summarize, water quality in the section of the Peace River covered by this
report is characterized by high nutrient levels (especially phosphate and
nitrate) resulting in periodic algae blooms, generally satisfactory dissolved
oxygen, and area-normal mineral concentrations. A gradual downstream
reduction in nutrient levels indicates that pollution sources in the study
area are not as important as those upstream, although the local phosphate
load is quite significant due to naturally occuring phosphate deposits. The
receiving estuary of Charlotte Harbor is able to assimilate this nutrient
load because of its pristine nature south of the Punta Gorda area. However,
extensive residential development pressures cause concern for the future of
this productive estuarine system.
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iv Horse Creek

Horse Creek has been the subject of an ongoing study for some three years,
because Amax Corporation controls a large area in the creek's watershed and
plans to mine phosphate there in the future. Since Horse Creek is a major
tributary of the lower Peace River, the report of the fiscal year 1984
findings will be included in this study.

Horse Creek originates near the northeast edge of Manatee County and flows
generally southward through western Hardee County and most of Desoto County,
entering the Peace River approximately one mile north of the State Road 761
bridge. It was sampled on 12/12/83 and 06/04/84 at six locations, and Brushy
Creek, a tributary, was also sampled. The following is a list of these
stations.

Station Number Location*

25020530 Brushy Creek at State Road
64, Hardee County

25020428 Horse Creek at State Road
64, Hardee County

25020430 Horse Creek at County Road
663, Hardee County

25020427 Horse Creek at County Road
665, Hardee County

25020423 Horse Creek at State Road
70, Desoto County

25020111 Horse Creek at State Road
72, Desoto County

25020420 Horse Creek at State Reoad
761, Desoto County

*See Appendix A for site location map.

Land use in the Horse Creek watershed is primarily cattle rangeland and
citrus groves, with a scattering of other small agricultural activities.
Brushy Creek is similar but with less intensive usage. Because of natural
phosphate deposits in their stream beds, these creeks are high in total
phosphate. Brushy Creek exhibits somewhat depressed dissolved oxygen, low
minerals, and normal nitrogen levels.

Dissolved oxygen is also low at station 25020430 in Horse Creek. This part
of the creek, known as Goose Pond, is very swampy, and a large plug of water
hyacinths exists above the sampling site. Total phosphate, minerals, and
nitrate are lower here than the other stations, while total kjeldahl nitrogen
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is somewhat higher.

Downstream from Goose Pond, dissolved oxygen recovers quickly and nutrient
levels increase. Minerals, especially sulfate, are also higher., The lower
three stations (25020423, 25020111, and 25020420) have similar values for all

parameters,

For complete data summaries, see Appendix B, figure 5. For a graph of Horse
Creek nutrients, see Appendix C, figure 10.
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v Peace River Tributaries

In addition to Horse Creek, several other tributaries of the Peace River and
of northeastern Charlotte Harbor were sampled. Below is a list of these
stations.

Station Number Location*
25020534 Charlie Creek at S.R., 66
25020005 Charlie Creek at U.S., 17
25020406 Joshua Creek at S.R. 31
25020404 Joshua Creek at U.S. 17
25020433 Prairie Creek at S.R. 761
25020120 Shell Creek
25020124 Shell Creek (Blologist Only)
25020526 Elkam Waterway at Hillsborough Ave
25020473 Elkam Waterway at U.S. 41
25010061 Alligator Creek, North Fork
25010008 Alligator Creek, South Fork
25010011 Alligator Creek, (Biologist Only)

* See Appendix A for site location map.

Charlie Creek was sampled in two locations, at State Road 66 and downstream
at U.S. 17. The watershed affecting the upstream site is primarily rangeland
with some citrus groves. Downstream toward U,S. 17 citrus groves become more
numerous and extensive, but the primary use is still rangeland. Due to the
marshy nature of the creek and its tributaries, the water is darkly colored
and low in dissolved oxygen. Total phosphate increases between S.R, 66 (mean
.38 mg/1) and U.S. 17 (mean .51 mg/l), probably due in part to increased
agricultural activity. Total nitrogen levels are similar, with TKN values
higher at S.R. 66 and nitrate higher at U.S. 17.

Joshua Creek, which joins the Peace River south of Arcadia was also sampled
in two locations, at S.R. 31 and at U.S. 17. Above the S.R. 31 station, the
surrounding area consists of rangeland, small citrus groves, and low density
housing developments. Between S5.R. 31 and U.S. 17, there is intensive
agricultural land use, primarily citrus groves. Because of this activity,
nutrient levels, especially nitrogen, are significantly higher at the
downstream statioen,

L 4
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Shell Creek joins the Peace River five miles northeast of Punta Gorda, and is
the potable water source for this city. This creek and its major tributary,
Prairie Creek, drain areas primarily used for rangeland, with some citrus
groves, vegetable farms, and low density housing developments. Both creeks
have good water quality. Prairie Creek has somewhat higher nitrogen levels
due to more intensive agricultural activities, while Shell Creek has periodic
high chloride levels because of the influence of uncapped artesian wells used
for irrigation,

The Elkam Waterway was chosen as representative of many similar drainage
canals that empty into the upper Charlotte Harbor - Peace River confluence
from the Port Charlotte area. The uppr two-thirds of the canal drains an
area with paved roads and lots platted for development, but with few houses.
Through the lower ome-third of the canal length toward U.S. 41, the area
becomes gradually more developed., At the downstream sampling site just
northeast of U.S5, 41 the surrounding area is heavily urbanized.

Two sites were sampled on this canal, Station 25020473 is located near the
upstream dead end of the canal, above any urban influence. The downstream
station 25020473, located in the center of the most urbanized part of Port
Charlotte., In comparing the two we find that minerals are higher at the
upper station {probably due to groundwater influence), nutrient levels are
similar, and fecal coliform and chlorophyll A concentrations are higher at
the lower station.

Alligator Creek flows into Charlotte Harbor just south of Punta Gorda. It
was sampled in its two main branches, the North and South Forks. The North
Fork drains sparsely developed areas just east of Punta Gorda, and is
channelized at the sample site. The South Fork drains cattle rangeland and
citrus groves.

The North Fork was found to have depressed oxygen levels (mean 2.8 mg/l) and
relatively low nutrient levels. The South Fork has a less severe dissolved
oxygen problem (mean 4.1 mg/l) and slightly higher nutrient concentrations.

Metals analyses were performed on samples from Joshua Creek (25020005) and
the Elkam Waterway (25020473). Iron was found in concentrations similar to
other area streams, while other metals concentrations were low.

Complete summaries of chemical data are found in Appendix B, figures 6 and 7.
A graph of tributary nutrient levels is in Appendix C, figure 11.

Generally, the water quality of these tributaries is fairly good, the most
significant problems being high nitrogen in Joshua Creek and low dissolved
oxygen in Alligator Creek. However, future development and planned phosphate

mining raises concerns for the well-being of the lower Peace River and
Charlotte Harbor.
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IV. BIOLOGY

i Methods

The Department has proposed that qualitative collecting be the method
employed to sample freshwater benthic macroinvertebrates for the Basin
Assessment program. The reason for this is that qualitative sampling (as
opposed to quantitative sampling, either natural or artificial substrates) is
considered to be a cost-efficient technique, primarily because (1) a great
amount of time is saved in sample processing (sorting), and (2) multiple
habitats can be sampled effectively at the same time. The underlying
assumption is that the qualitative method will be at least comparable to the
quantitative method in terms of its ability to detect changes in the
invertebrate fauna due to changes in water quality.

Qualitative sampling was employed in our biological assessment of the lower
Peace River/Myakka River watershed, conducted October 1983 through September
1984. However, it was not presumed a priori that the method would yield data
useful for their intended purpose; therefore, our program was designed in
such a way to aid in evaluating its efficacy.

Perhaps the greatest advantage of quantitative sampling, aside from quantita-
tive estimates of community structure, 1is the standardization of sampling
device, sample unit size, and substrate type. It is this standardization
that makes the method so amenable to comparisons of samples taken through
time or space. For that reason, we attempted to standardize, to the maximum
extent possible, those parameters of the qualitative method known to
influence the number of taxa collected:

(1) Gear - A standard D-frame aquatic dip net, mesh size approximately 900
um, was the principal collecting method, although rarely a ponar grab
and/or 350 um sieve were also used. The net was worked vigorously
into the sediment and vegetation of all habitats and water types
(runs, riffles, pools, littoral, etc.) in the study section. Net
contents were dumped unceremoniously into shallow, white enamel pans
and picked through with forceps and eyedroppers until no new species
were found. In addition, large substrate components {e.g., rocks,
logs, boards, bottles, cans, palm fronds, hyacinth, algae clumps) were
carefully examined individually. Organisms were field-preserved in
B0% ethanol. Undoubtedley, the use of additional types of gear (e.g.,
artificial substrates, drift nets) would collect additional taxa;
however, time coustraints precluded their use.

(2) Station - Biological assessments were conducted at 14 stations; 2 on
the Myakka River, 4 on the lower Peace River, and 8 on Peace River
tributaries. The numerical designators for these stations can be
found in Table D-1, and their locations are indicated precisely on the
attached county maps (Appendix A). Criteria for station selection
were (1) obtain coverage of the watershed, and (2) avoid mixing
zones. In general, each station comprised a 65m stretch of stream.
Station photographs are on file at this office. Historical benthos
data exist for the following stations: 25010011, 25020004, 25020005,
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25020111, 25020124, 25020404 (at nearby 25020524), 25020428, 25020459,
and 25030403.

(3) Time spent - Two or three biologists sampled the study section
simultaneously and, on average, 2.8 manhours were spent at each
station .{n=56, range 2-4.5). This seemed sufficient time to sample
all habitats adequately with the gear used, and to reach asymptote of
the species accumulation curve (10-20 minutes would elapse between
addition of species).

Parameters not standardized that could affect the number of taxa collected in
a qualitative sample were date of sampling and station habitat diversity.
Although habitat diversity could not be standardized among stations, it was
quantified in the following manner: A stream qualitative checklist (Figure
D-1) was completed at the time each sample was collected. One point was
assigned to each "Flotsam" and "Substrate" type (considered microhabitats),
and 2 points were assigned to each "Water Type' (considered habitats). For
each station on each sample date, the applicable points were summed, and the
total value was recorded as a crude quantification of habitat diversity.
During this study, station values ranged from 8 (station 25020004) to 28
(25010011, 25020404).

All specimens were identified to the lowest possible taxonomic level (usually
species). Qualitative samples were analyzed in terms of total taxa (species
richness) and the Florida Biotic Index (FBI) of 1977 - slightly modified to
reflect changes in taxonomic nomenclature (Table D-2). Individual sample
analyses are on file at this office and in Tallahassee.
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i1 Results and Discussion

341 benthic macroinvertebrate taxa were collected during the study (Table
D-3), of which 64 were Florida Index organisms (total points = 100). Except
for stoneflies, which do not occur in this district for reasons unrelated to
water quality, representatives of all major orders of aquatic insects were
collected, as well as planarians, nematomorphs, nemerteans, annelids,
isopods, amphipods, decapods, branchiurans, mysidaceans, hydracari and
molluscs. The most diverse insect orders were Diptera (107 taxa), Coleoptera
(53), Odonata (31), Hemiptera (21), Trichoptera (20), and Ephemeroptera (18).
The dipteran family Chironomidae contained the greatest number of taxa (77).
The good representation of Florida Index organisms among the mayflies,
dragonflies, damselflies, caddisflies and midges indicates that overall water
quality in the lower Peace River Basin and Myakka River Basin is good at the
present time.

The entire range of temporal and spatial distributions was encountered (Table
D-3): some organisms were found at every station (15 or 4%) or in every
quarter (128 or 38%), whereas others were found at only one station (82 or
24%) or only one quarter, The 15 species found at every station were also
present in every quarter and certainly must be considered ubiquitous within
the lower Peace River/Myakka River basin; they are:

Limnodrilus hoffmeisteri, worm

Hyalella azteca, amphipod

Palaemonetes paludosus, prawn

Caenis diminuta, mayfly

Centroptilum viridocularis, mayfly

Argia sedula, damselfly

Enallagma cardenium, damselfly

Nectopsyche exquisita, caddisfly

Dineutus serrulatus, beetle

Dubiraphia quadrinotata, beetle

Cryptochironomus fulvus, true midge

Paralauterborniella nigrohalteralis, true midge

Polypedilum halterale, true midge

Tanytarsus sp. L[ - Cantrell, true midge

Corbicula fluminea, Asiatic clam (exotic)

In terms of total taxa, there was no evidence for a quarterly (seasonal)
preference. Of the total number of records collected (one record is a
specific taxon collected on a specific date at a specific station; in other
words, the total number of entries in Table D-3 is 3009}, 26% occurred in
January - March, 267% in April - June, 247% in July - September, and 24% in
October — December. The same was true for most of the various groups of
macroinvertebrates (Table D-4), although damselflies (Zygoptera) and ortho-
cladiine midges were under-represented in July - September, and tanypodine
midges and "other Diptera" were under-represented in October - December.
Individual species displayed various patterns. For example, 13 records exist
for Baetis pygmaeus, none of which occurs in July - September. Where few
records exist for a species it is difficult to ascertain whether the organism
is seasonally restricted, rare or uncommon, or both. 834 records were
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tabulated for Florida Biotic¢ Index organisms, and were distributed as
follows: 233 (28%) in January - March, 213 (26%) in April - June, 192 (23%)
in July - September, and 196 (23%) in October - December.

On average (n=4), among stations, species richness ranged from 30 taxa at
station 25020002 on the lower Peace River to 84 on the upper Myakka River
(25030009) (Table D-5). The average FBI ranged from 8.5 on the lower Peace
River (25020002) to 32.5 on the upper Myakka River (25030009} and Horse Creek
(25020428). The most diverse (105 taxa, 54 FBI)} and least diverse (22 taxa,
2 FBI) individual samples also occurred at stations 25030009 and 25020002,
respectively. Values were also lower at the Prairie Creek station and in the
Myakka River at station 25030403, The range in richness and FBI values 1is
attributed more to differences in habitat diversity than to differences in
water quality. The two stations mentioned above that had high taxonomic
richness were also characterized by relatively high habitat diversity values
(Table D-1) and submerged vegetation, whereas station 25020002 was
depauperate in both.

The positive relationships between habitat diversity and total taxa, and
total taxa and the FBI are illustrated in Figure D-2. These relationships
are not surprising, but do illustrate (1} the amount of information gained
from a station is maximized when habitat diversity is high; therefore habitat
diversity should be an important criterion for selecting sampling stations
within the river segment of interest, (2) the importance of considering, and
ideally quantifying, habitat diversity when comparing results between
stations, and (3) the need to set spatial limits for a statiom, and to
gsample the same station using the same techniques when the basin assessment
is repeated. The above points become more important when qualitative
sampling is the ounly biological method being employed to detect and assess
changes in water quality. Interestingly, FBI values were relatively high at
Charlie Creek and in the Peace River at station 25020004, despite low habitat
diversity.

Individual station values (total taxa and FBI) were generally higher in
January through March and April through June (Table D-5), as were the
quarterly distribution of records for the major macroinvertebrate groups
(Table D-4). However, differences among quarters were not great, and it is
possible that biannual sampling would generate conclusions regarding water
quality not much, if any, different from those based on quarterly sampling.

Even though all stations are sampled during the same quarter, many weeks can
separate sample dates. Therefore, short term episodic factors such as storm
events and natural population fluctuations could affect collection results
and influence interstation comparisons. For example, high water in December
1983 probably depressed total taxa values at stations sampled in that month,
as well as 25030403 in April and 25020124 in May. In June 1983 all the Peace
River stations had low water and a heavy bloom of Microcystis which literally
turned the water green. It is not known what effect, if any, this had on the
invertebrate fauna.

Some organisms definitely appeared to be restricted to only one station or
group of stations. For example, the exotic smnail Melanoides tuberculata was
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found only in Alligator Creek and was present throughout the year (Table
D-3). Among the mayflies, Eurylophella trilineata was found only in upper
Horse Creek, Centroptilum hobbsi was collected only from Charlie Creek and
Shell Creek, and Hexagenia munda elegans was present in the Myakka River and
some Peace River tributaries but not in the Peace River itself. Table D-3
contains much data and the reader is referred there for information on other
taxa. As previously stated, where there are few records for a species, it is
difficult to tell whether the species is in fact spatially restricted or
simply rare in occurence.

The presence of Exosphaeroma sp., Sphaeroma terebrans, Corophium louisianum,
Taphromysis bowmani, Gammarus sp., and Neritina reclivata in the lower
reaches of the Myakka (25030403) and Peace (25020002) Rivers indicates some
tidal influence, at least during the dry season.

The blue crab Callinectes sapidus (not listed in Table D-3) was observed
alive at station 25020404 in September, and dead at stations 25020002 and
25020459 in December.
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iii Summary, and Further Comments on Method

In summary, the Myakka River Basin and lower Peace River Basin have generally
good water quality based on total taxa and the FBI. No serious trouble spots
were evident based on the stations sampled. The FBI was highest on the upper
Myakka River, upper Horse Creek, and Charlie Creek due to good water quality
and habitat diversity. The FBI was lowest on the lower Peace River, lowar
Myakka River, and Prairie Creek but this probably reflects reduced habitat
diversity rather than degraded water quality. However, the algae bloom noted
in the lower Peace River in June is cause for concern. This is not consider-
ed to be a naturally occurring event, and may be related to the discharge of
water from Lake Hancock near the river's headwaters, and extensive
agricultural uses of the surrounding watershed. Differences among quarters
were slight, but values did tend to be higher in January through March (a
periocd of lower water levels, cooler temperatures and higher dissolved
oxygen).

Importantly, it does appear that the qualitative method provided sufficient
information for a preliminary classification of the benthic¢ macroinvertebrate
communities of the streams in this study. What is more difficult to
establish is whether differences in values reflect variation due to water
quality, or variation due to differences in habitat diversity or merely
differing degrees of difficulty in catching each taxon under variable (e.g.,
flood} conditions.

Our use of a qualitative checklist to aid in quantifying habitat diversity
was an attempt to increase the precision of the qualitative method. It
appeared to work adequately, although in future basin assessments the
following changes are recommended: (1) include a category to rate the
abundance and diversity of submerged vegetation, and (2) avoid extending
sampling too far into the mouths of tributaries, ditches, swales or even
backwaters where water quality may not reflect that present in the subject
stream.

Lastly, I strongly suggest that the Florida Biotic Index be updated. It is
eight years old and considerable new information exists regarding the
ecological requirements of various benthic macroinvertebrates. C(ertainly,
one of the most valuable parameters provided by qualitative sampling is the
Florida Biotic Index.
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V. CONCLUSION

To briefly summarize, the waters of the lower Peace River Basin are generally
of good quality, at the present time. There are however, variations within
that range.

The waters of the upper Myakka for instance are currently quite pristine
while some areas such as lower Charlie Creek and Joshua Creek show signs of
the influence of man. Where this occurs the effects are usually from
agricultural pursuits such as runoff from grazing pastures or from small
urban areas and show up as a slightly increased nutrient load. There is
little, if any industrial pollution.

The lower Peace River Basin does however lie just to the south of an area
containing extensive natural phosphate deposits, and therefore phosphate
concentrations are higher than normal in most of the rivers and major
tributaries; such as the Peace River, the Myakka River and Horse Creek.

The Peace River to the north is also the recipient of urban, domestic and
phosphate wastes which, although considerably diminished by the time it
reaches Charlotte Harbor, 1is still evident. Periodic spring and summer Algal
blooms in the river are probably the result of these high nutrient
concentrations and releases from the headwaters at Lake Hancock.

The Myakka River and Horse Creek are as yet untouched by phosphate mining but
will probably not remain so for very long. The potential for pollution of
these streams exists when phosphate mining occurs. The mining is already
planned for some time in the future.

The other threat to the basin 1s from rapid urbanization of the surrounding
counties, which are some of the fastest growing, population-wise, in the
State; particularly in the Port Charlotte - Punta Gorda area.

The Peace River and its tributaries are also the potable water source for

much of this urban area. It is essential that we maintain the quality of
this vital resource.
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VI. APPENDICES

Appendix A

Site Location Maps

Map - 1 Peace River Basin Sampling Stations
Map - 2 Charlotte County - I
Map - 3 Charlotte County — II
Map - 4 Sarasota County
Map - 5 Desoto County
Map - 6 Hardee County
Map - 7 Manatee County
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VI. APPENDICES

Appendix B

Chemical Data Summaries

Myakka River Nutrients, Minerals, etc.

Myakka River Metals.

Peace River Nutrients, Minerals, etc.

Peace River Metals.

Horse Creek Nutrients, Minerals, etc.

Peace River Tributary Nutrients, Minerals, etc.

Peace River Tributary Metals.
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COND FECAL, J
STATION umhos| pH TEMP | D.CO. | TURB | LABpH COLOR S0 4 F Ct T-PQyt NO 2 | RO 3 TKN | COLI/| CHL-
/cm °C mg/1l NTU pt-co mg/1 mg/ll mg/l mg/ﬁ mg/li mg/ll mg/li 100ml ug/l
25030011 MAX | 185 7.01 30.90 6.8 1.0 6.8 160 | 50.2 25 14.4 .85 1 K.0L | K.10 | 1.04 | B 452 3
MIN 80 6.4 15.0 3.8 0.6 6.4 120 | 18.4 K.17f 8.3 .34 [ K.OL[K.10 | 0.67 | B 44 0
MEAN 136 6.7 22.8 5.2 0.8 6.6 1501 29.9 K.17 10.1 .54 | K.0O1 | K.10 | 0.89 187 1
25030008 MAX | 200 7.0 29,0 8.2 2.4 6.8 200 | 44 .8 261 15.4 .78 | K.01 | K. 10| 1.21 190} 0
MIN 95 6.6 | 13.0 3.5 1.3 6.5 160 | 23.0 K.17} 8.8 .34 | K,01 |K,10{0.79 | B 8 0
MEAN 149 6.8 22.4 4.8 1.8 6.6 170 | 33.4 K.17} 11.5 .59 | K.01 {K.10 | 1.03 80 0
25030404 MAX | 230 7.4 | 31.0 7.8 1.7 7.2 200 7.7 .26/ 16.3 .58 | K.01 | K.10 | 1.14 56 11
MIN | 120 6.8 13.0 6.0 1.4 6.8 60} 22.0 .19 12.7 43 1 K.011K.1010.93 | B 12 0
MEAN| 180 7.01 22.3 6.6 1.5 7.0 140 | 37.9 .23 14.2 .48 | K.0L { K.10 ] 1.03 32 6
25030403 MAX | 340 7.4 129.0 8.6 2.4 7.2 200 [ 56.0 .25 16.6 .41 | K.01 | K.10 { 0.98 | B1870 9
MIN | 110 6.5 13.0 5.0 1.2 6.7 80| 22.6 K.17 10.6 .34 | K.01 |K.10 | 0.86 | B 28 0
MEAN 181 6.9 22.4 6.2 1.7 7.0 140 | 31.2 K.17 13.4 .38 | K.01 | k.10 | 0.90 493 3
25030402 MAX | 9000 7.6 1 30.0 8.6 4.5 7.8 160 | —--- ———————— .32 1 K.01 | K.10 ] 0.98 | TNTC 18
MIN {175 6.9 | 14.5 4.4 1.3 7.0 801 ——1 ——o ———=- .13 1 K.01 {K.10 {0.84 | B 26 0
MEAN 2401 7.2 1] 23.1 6.4 2.6 7.4 130 | ———- ———— ———— .21 1 K.QO1l [ K.10 | 0.92 65 9
25030413 MAX | 900 7.7128.0 8.8 5.4 7.8 200 | 84.3 .32 93.1 .40 [ K.01 | K.10 [ 1.11 | B116O¥ 11
MIN | 190 7.01 14.5 5.0 2.1 7.3 80 ] 28.0 <24 27.4 .12 | K.01 | K.10 |1 0.84 | B 16 0
MEAN| 510 7.4] 22.6 6.7 3.6 7.5 150 ¢ 51.5 0.28 47.3 .24 | K.01 { K.10 ] 1.03 344 7
25030401 MAX | 31000 8.0/ 29.5 9.4 3.0 8.1 120 | =——- ———) ——— A8 K. 01 [ K101 1.17 1000 16
MIN | 8000 7.6 | 14.0 5.1 1.8 7.7 50 | ===~= el ——— .28 i R,O01 | K.10{0.75| B 2l 11
MEAN 16875 7.8} 23.1 7.3 2.4 7.9 82| ———~ —_——— ———— .36 | K.01 | K.10 ] 0.91 57 14

CHEMICAL DATA SUMMARY
Myakka River Stations FY-84

Figure 1.

< & K, = Actual Value Known to be Less Than
B - Approximate Value




STATION DATE Cd Pb Cu Fe Zn Mn Ni Cr Hg Ca Mg K Na
ug/ll ug/l ug/l ug/l wug/ll ug/l ug/l ug/ll ug/ll mg/ll mg/l mg/ll mg/l
25030404 | 01/03/84) --- K100, K 501 416 30 it 79 - K.5]11.3 5.8 3.8 8.7
25030413 | 04/10/84] K10 K100] K 25| 331 K25 -— —— K100f K.5 —_—— 9.8 1.4 ——
25030403 | 10/19/83 -—- K100{ K 50/ 459 23 - K50 —-—— — |1 21.7 6.4 1.6 7.3
25030403 FY-83 K10 K 500 K 500 338 K50 K25 K50 K 3¢ K.2]19.2 6.7 1.4 7.4
X
25030403 F¥:82 K10 K 50| K100l 243 K50 K50 | K100 K 50 K.21(23.0] 9.8 2.5 ] 10.5
X

CHEMICAL DATA SUMMARY (METALS)

Myakka River

Figure 2.



COND FECAL

STATION umhos| pH TEMP | D.O. | TURB { LABpH COLOR 501‘ F Cl T-PQ‘ N02 NO 3 TKN | COLI/| CHL-A

/cm °C mg/ll NTU pt—co mg/l mg/l mg/ll mg/ll mg/l] mg/ll mg/l 100ml} ug/l|

25020531 MAX | 370 8.8]28.0|12.61]13.0 8.9 100 | 74.8 1.71} 28.6 | 2.49 .0711.89}2.961K 25 169
MIN | 280 7.27115.5 5.7 2.6 7.2 80 | 49.0 1,14 17.0{1.72 [ K.01 [ K.10 [1.15{K 4 4

MEAN 325 7.6 122.8 8.2 5.8 7.6 90 | 64.2 1.500 21,51 2.19(.030[1.19{ 1.64 58 87

25020459 MAX | 310 8.7]128.0111.6|12.0 8.7 160 | 66.0 1.35] 24.5( 2.06 .06 | 1.59 | 2.59 700 132
MIN | 250 6.7115.5 5.8 2.5 7.1 100 1 44.0 0.8417.011.69 | K.0l [ K.10 [ 1.17 { K 4 3

MEAN 286 7.5122.8] 8.1 5.3 7.6 120 { 54.8 1.13% 20,3 {1.84.030{1.01]1.61 38 35

25020401 MAX { 330 8.5128.0110.5|15.0 8.9 160 | 70.0 1.35(25.51.98 .06 11.58)2.81 764 149
MIN | 265 7.2 115.5 5.5 2.5 7.2 100 | 43.0 0.80 18.0|1.47 | K,01l [ K, 10 |1.17]|B 20 3

MEAN| 301 7.7 (22.8 7.7 6.3 7.6 120 ] 55.8 1.18 21.1 | 1.79} .030 | 1.00 ] 1.68 500 52
25020004 MAX | 340 9.5128.5|13.1]15.0 9.1 160 { 64.0 1.34 26.5 | 1.92 .07 | 1.60 | 2.83 | B 550 4
MIN | 270 6.9 {16.0| 5.4 2.7 7.0 80 [40.0| 0.7418.011.69 |K.01 [K.10]1.19|B 200 &
MEAN 310 7.8123.6 8.3 6.3 7.7 115 | 51,5 1.12 21,1 [1.80( .050[0.98|1.68 185 4

25020003 MAX | 340 9.5128.0(12.9|15.0 9.2 160 | 69.0 1.29 26.5 | 1.87 .07 11.44 12,98 164 157
MIN | 270 7.0 16.5 5.1 3.6 7.1 401 41.0 O.TA 18.211.74 K. 01 | K.10 | 1.26 | B 4 5

MEAN| 303 7.8 1] 23.6 8.2 6.8 7.7 105 | 52.9 1,100 20.9 1 1.81{ .030]|0.91[1.70 77 81

25020002 MAX | 310 9.1} 28.0 9.2 114.0 8.9 120 1 61.0 1.13] 28.6 | 1.67 .04 11.09 | 2.60 104 96
MIN | 265 7.1 117.0 4.0 2.9 7.0 120 | 3.0 0.72(19.0 | 1.47 | K.01 | RK,10 | 1.14 | B 8 14

MEAN| 291 7.7 123.8 6.6 6.2 7.6 120 ] 49.4 0.98 23.5|1.56 ] .018{0.63]1.55 63 55

25020001 MAX 7 24800 8.6 | 30.4 10.6 3.2 8.4 160 — —_— -~=-10.69 01]10.1511.23 | B 28 36
MIN | 127000 7.3 | 19.2 3.2 2.3 8.0 40 — —— --- 10,36 | K.01 |K.10{0.80 | B 4 9

MEAN| 19083 7.9 24.2 8.0 2.6 8.2 103 ——— ——— —-—10.51 | K.01{0.08 10,99 11 24

CHEMICAL DATA SUMMARY
Peace River Stations FY-84

Figure 3.




STATION DATE cd Pb Cu Fe Zn Mn Ni Cr Hg Ca Mg K Na
ug/1 ug/l ug/ll ug/l ug/ll ug/l ug/l ug/l ug/H mg/ll mg/l] mg/l mg/l
25020531 | 09/17/84] k10| k250 K 50, 259 | K25 | X50 |K10O0) -—— | K.5| -—-|15.9| 3.6 [18.8
25020003 | 02/06/84 --—-1 K 57| K 500 409 | K50 | ---| K50} — | K.5|4&4.6(11.3]| 3.7 17.7
25020004 | 11/08/83 ---| X100l kK 50| 372] K25| ---| K50 | =-~-{ -—}130.2|13.7] 2.9 | 15.8
25020004 | 05/01/84 K10 | K100, K 25 269! K25 | —=—=| === —=—=1{ K.5| ===] ===| === ===
25020004 | FY-83 K10 | K 500 X50 | 485 | K50 K50 | K50 | K50 | K.2|25.41) 9.6} 2.4 12.9
X
25020004 | FY-82 K10 | K 50, K100 337 { K50 | K50 ] KS0| K50 | K.2|37.0|14.8! 3.5|17.7
X

CHEMICAL DATA SUMMARY (METALS)

Peace River

Figure 4.



COND EJ FECAL
STATION umhos| pH TEMP | D.O. | TURB | LABpH COLO SO;+ F Ccl T—PQ* NO 9 NO 3 TKN | COLI/| CHL~A
/em °C mg/1ll NTU pt-cod mg/l mg/l mg/l] mg/l mg/l mg/l mg/ll 100mli ug/l
25020530
Brushy Creek 235 7.2 22 4.6 3.8 7.0 265 | €2.1 .43 | 23.0 .52 1<.006] <.06 | 1.00 231 1.0
State Road 64
25020428
Horse Creek 148 7.3 21 7.7 1.7 7.2 110 | 16.2 36 ) 14 46 | £,0068 .15 .75 271 0
State Road 64
25020430
Horse Creek 113 6.4 22 2.9 1.6 6.5 160 | 11.6 25117 .28 | <.008 .06 {1.09 15000 2.5
County Road 663
25020427
Horse Creek 160 6.6 23 5.7 3.8 6.5 150 | 24.0 .28 8 .45 | <.006 <.06 84 - 2
County Road 665
25020423
Horse Creek 278 6.7 23 6.8 3.0 6.7 110 56 .36 | 14 .53 .08 .31 .86 - 1.0
State Road 70
25020111
Horse Creek 265 7.0 24 6.8 4.6 7.0 140 57 .38 | 16.5 .51 ] <.006 .21 .89 —_— -—
State Road 72
25020420
Horse Creek 270 6.7 24 6.6 3.2 6.7 140 54 .39 170 .55 | <.006 .15 .84
State Road 761
DATA SUMMARY
Horse Creek (Mean Values)

Figure 5.

















































































