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EXECUTIVE SUMMARY

This study reviewed currently available water quality data and sampling locations of nine water
bodies as part of the TMDL program. A one-time sampling took place in February, 2006, where
ten creeks were sampled for specific water quality parameters. Selected stations showed low
dissolved oxygen concentrations and high chlorophyll concentrations. New stations are
presented for future monitoring efforts.

INTRODUCTION

Section 303(d) of the Clean Water Act (CWA) requires states to submit lists of surface waters
that do not meet applicable water quality standards after implementation of effluent limitations,
and to establish Total Maximum Daily Loads (TMDLs) for these waters (FDEP, 2006). The
state of Florida currently has a narrative nutrient criterion instead of a numeric value for nutrient
thresholds: “In no case shall nutrient concentrations of a body of water be altered so as to cause
an imbalance in natural populations of aquatic flora or fauna” (FAC, 2002). However, a
methodology has been developed to assess whether a water body should be reviewed further for
nutrient impairment (FAC, 2002; FDEP, 2006). The methodology is based on the percentage of
sample sites that attain and do not attain the criterion. It includes fecal coliform bacteria, DO,
pH, un-ionized ammonia, chlorophyll a, and Trophic State Index (TSI).

The trophic state index (TSI) measures the potential for algal or aquatic weed growth and under
the Impaired Waters Rule (IWR), is used to indicate the water quality of lakes and streams
(Table 1) (FDEP, 1996; FDEP, 2006). Components include total nitrogen, total phosphorus, and
chlorophyll a. For lakes, a TSI of 0-59 is good, 60-69 is fair, and 70-100 is poor. Chlorophyll a,
however, is often the main indicator of water quality in estuaries and streams.

In estuarine areas, per the IWR, a water body is considered nutrient enriched if the annual mean
chlorophyll a values are greater than 11 pg/L, or if annual mean chlorophyll a values increases
by more than 50 percent over historical values for at least two consecutive years. For streams, in
addition to TSI values, a water body is considered nutrient enriched if the annual mean
chlorophyll a values are greater than 20 pg/L or if the annual mean increases by more than 50
percent over historical values for at least two consecutive years (FAC, 2002).

Dissolved oxygen criteria state that DO concentrations in fresh water will not be less than 5.0
mg/L in a 24-hour period with the exception of normal daily and seasonal fluctuations and that
DO concentrations in marine water will not average less than 5.0 mg/L in a 24-hour period and
will never be less than 4.0 mg/L.

On the basis of existing data, nine drainage areas and water bodies in Sarasota Bay/Charlotte
Harbor basin groups have been listed by EPA as potentially not supporting water quality
standards (WQS) and require the establishment of a TMDL (EPA, 2005). The parameters that
have been indicated for TMDLs in these water bodies are nutrients, dissolved oxygen, and
coliforms (Table 2). Maps of the water body identification (WBID) boundaries are presented in
Figures 1-3. All of these water bodies are listed by the state of Florida as Class III water bodies
denoting use for recreation, propagation, and maintenance of a healthy, well- balanced
population of fish and wildlife (FDEP, 2006).



Table 1. Water quality targets as combined criteria from the IWR and Chapter 62-302 of the
Florida Administrative Code for Class III water bodies (FDEP, 1996; FAC, 2002; FDEP, 2006).

Analyte Criterion/Threshold Use
Lakes and Complex
Bacteria Slieams = Recreation
Estuaries Complex
Lakes and
DO Streams ) 25 mg/L
. 2 4 mg/L, 24 hour mean 2 5
Estuaries
mg/L
Lakes and Combplex
pH ~ Streams ) P
Estuaries Complex
Un-ionized Ammonia Lg:(es and <0.02 mg/L o
(Calculated from temperature, reams . Aquatic life
pH, salinity, ammonia) Estuaries Not listed
Lakes and <
<20 pg/L
Chlorophyll a* Streams =
Estuaries <11 pg/L
TSI* (Calculated from Lakes and 0-59 good, 60-69 fair, 70-100
chlorophyll, total phosphorus, Streams 0-49 d 5;())0;:” r 60-100
total nitrogen) Estuaries ~+9 good, pc_>or s

*as described in FAC 62-303 Identification of Impaired Surface Waters

Table 2. TMDLs developed by the EPA in Sarasota Bay/Charlotte Harbor.

Parameter(s) of
WBID Water Body Type Planning Unit Concern
Elligraw Bayou and Nutrients, Dissolved
1975 Matheny Creek Freshwater | Sarasota Bay Oxygen, Coliforms
1975A | Clowers Creek Freshwater | Sarasota Bay Coliforms
1982A | South Creek Estuarine Sarasota Bay Nutrients
1984 Catfish Creek Estuarine Sarasota Bay Nutrients
1984A | North Creek Estuarine Sarasota Bay Nutrients
2009A | Curry Creek Estuarine Sarasota Bay Nutrients
2030 Alligator Creek Estuarine Lemon Bay Nutrients
2039 Forked Creek Estuarine Lemon Bay Nutrients
Nutrients, Dissolved
2049 Gottfried Creek Estuarine Lemon Bay Oxygen
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Figure 1. Map of northern-most creeks in the sampling program (Elligraw Bayou and Matheny
Creek, Clowers Creek, Catfish Creek, and North Creek) with highlighted WBIDs (colored areas).
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Figure 2. Map of middle creeks in the sampling program (South Creek and Curry Creek) with

highlighted WBIDs (colored areas).
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Figure 3. Map of southern-most creeks in the sampling program (Alligator Creek, Forked
Creek, and Gottfried Creek) with highlighted WBIDs (colored areas).



OBJECTIVES

The primary objectives of this survey by Mote Marine Laboratory (MML) were to provide
additional, current water quality of the creeks listed in Table 1, and to propose a longer term
TMDL sampling/monitoring effort based on analytical results and field logistics.

METHODS

An initial survey of 9 impaired water bodies (6 draining to Sarasota Bay and 3 to Lemon Bay)
was conducted in February 2006 (Figures 4-6). The survey included an evaluation of sampling
sites at which existing data were collected, a field survey of each water body, and collection of
additional samples along estuarine gradients within each creek. Existing data and WBID
boundaries were initially reviewed with Sarasota County and mapped to narrow the
reconnaissance efforts.

Field work took place on February 6-10 and February 16, 2006. Fieldwork was accomplished
using a motorized boat with the exception of North Creek and Catfish Creek which were
sampled using a rowboat due to difficulty with access. Samples were collected using a Niskin
water sampler, or if too shallow, were collected directly in the sample containers. All samples
were field preserved as appropriate, and stored on ice (<4°C) until returned to the lab.

Laboratory analyses included nitrate and nitrite as N (EPA 353.2), ammonia as N (EPA 350.1),
total kjeldahl nitrogen as N (EPA 351.2), total nitrogen as N (TKN+NOy3N), total phosphorus as
P (EPA 365.4), total suspended solids (SM 2540D), 5 day biochemical oxygen demand (EPA
405.1), turbidity (SM 2130B), apparent color (SM 2120B), and chlorophyll a (EPA 445.0) (Arar
and Collins, 1997; EPA, 1983; SM, 1998). Field analyses included depth, salinity, specific
conductance, temperature, pH, dissolved oxygen, and secchi depth.

All phases of sampling, analysis, and data reporting were conducted in accordance with MML’s
Quality Manual (MML, 2005) and in compliance with MML’s certification by The Florida
Department of Health (#E84091) and in compliance with National Environmental Lab
Accreditation Conference (NELAC) standards.
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Figure 4. Map of northern-most creeks in the sampling program (Elligraw Bayou and Matheny
Creek, Clowers Creek, Catfish Creek, and North Creek) with February 2006 sample locations.
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RESULTS

Laboratory data are presented in Appendix A and field data are presented in Appendix B.
Pictures of the sampling sites are presented in Appendix C. Brief descriptions of the water
bodies, laboratory, and field results are presented in Table 3. Data are illustrated in the following
figures both as distributions by region and as a function of salinity to compare between sites of
differing fresh and saline water fractions.

Table 3. Brief descriptions of the sampling areas during the reconnaissance effort.

Creek Description

Matheny Creek Red algae present in mouth of creek. Very shallow at the mouth.
Residential and seawalled. Storm drain pipes. Wastewater drain
pipe actively draining, reported to be from a domestic waste
treatment facility. Unable to get to US-41 by boat. Too
shallow, small waterfalls, and overgrown. (Figures C1-C4)

Elligraw Bayou Able to reach as far as US-41 by boat where a boat basin is
located. Many docks and seawalled. Some mangroves. Last site
was reached by foot (EB-1). Residential, stormwater drain pipe,
salinity flow construct. (Figures C5-C7)

Clowers Creek Trimmed mangroves, high density residential (condominiums).
(Figures C8-C13)
Catfish Creek Unable to enter the creek by motorized boat from the bay. Too

shallow and oyster beds prevent passing. Rowboat dropped in at
US-41 near The Oaks. Mangroves, oyster beds, preserve,
sawgrass, and mangroves. High density residential
(condominiums; The Oaks) on one side, but no access to the water.
(Figures C13-C20)

North Creek Unable to enter the creek by motorized boat from bay. Too
shallow and oyster beds prevent passing. Rowboat dropped in at
US-41 near The Oaks. Mangroves, juncus, sawgrass, residential.
(Figures C21-C23)

South Creek Presence of filamentous bluegreens on surface and bottom waters. Ended
at Oscar Scherer State park (freshwater) where no motorized vessels
allowed. Residential and trimmed mangroves. (Figures C24-C29)

Curry Creek Constructed wetlands upstream. Oyster reefs, preserve,
mangroves. Possible point-source discharge of laundry wash into
the creek. (Figures C30-C34)

Alligator Creek Peppertrees (exotic vegetation), mangroves, residential. (Figures
C35-C37)
Forked Creek Mangroves, residential boat docks, rip rap, concrete seawall, little

unhardened shoreline. Mobile home park, very shallow, sulfur
odor, and difficult to get motorized boat through upstream.
Narrows to small stream overcrowded by vegetation. (Figures
C38-C41)

Gottfried Creek Residential, seawall near the mouth, rip rap. Oysters and
mangroves further upstream. Easily navigable. Exotic vegetation
along the river. (Figures C42-C46)

13




The majority of the creeks presented a complete range of salinity during the sampling effort,
however four creeks stand out as not having complete salinity regimes (Clowers Creek, Catfish
Creek, North Creek, and Forked Creek) (Figure 7a). Saline conditions for Clowers Creek and
Forked Creek are a result of low flow conditions and salinity control structures. Fresh conditions
for Catfish Creek and North Creek are a result of constriction from oyster beds and mangroves
near the mouths of the creeks. Dissolved oxygen remained mostly at or above the targeted 5
mg/L (Figure 7b and Figure 8), however there were a few creeks that had sites where DO was
below 5 mg/L (Matheny, Curry, Alligator, and Forked). Low DO is possibly a result of stagnant
water from low flow conditions and buildup of organic matter in the creeks. The creeks had
variable ranges of chlorophyll a (Figure 7c). The targeted concentration of 20 pg/L in streams is
exceeded in North Creek; however the targeted concentration of 11 pug/L in estuaries is exceeded
in Catfish Creek, Elligraw Bayou, and North Creek (Figure 9). The average TSI was within the
good range (0-49) for each creek (Table 4). However, North Creek was in the fair range for
chlorophyll a, and 8 of the 10 creeks were in the fair or poor range for nitrogen (fair = Matheny
Creek, Elligraw Bayou, Catfish Creek, Curry Creek, Alligator Creek, Forked Creek, and
Gottfried Creek; poor = North Creek).

14
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Table 4. Average Trophic State Index (TSI) for the water bodies in question with fresh

and estuarine stations combined.

Trophic State Trophic State Trophic Average
Creek Index_ Index_ State Inc_iex Trophic
Calculation Calculation Calculation State Index
(Chlorophyll @) | (Phosphorus) (Nitrogen)

Matheny Creek 27.7 59 55.9 29.3
Elligraw Bayou 45.0 5.5 51.2 36.7
Clowers Creek 28.3 5.5 451 26.8
Catfish Creek 47.0 49 56.2 38.8
North Creek 57.3 5.3 65.2 46.3
South Creek 21.8 53 47.9 242
Curry Creek 33.0 5.2 58.9 32.6
Alligator Creek 43.0 54 57.6 37.2
Forked Creek 44 1 5.8 52.5 36.6
Gottfried Creek 33.6 6.0 54.7 32.0

Equations for N:P ratios < 10 (FDEP, 1996):
CHLATs; =16.8 + (14.4*LN(CHLA))
TPrs1= (18.6*LN(TP*1000)) - 18.4
TNrg1 =56 + (19.8*LN(TN))

Ave. TSI = (CHLATSl + ((TPTSI + TNTSI)/2))/2

Sarasota Bay Area
Matheny Creek, listed for nutrients, dissolved oxygen, and coliforms, showed high
concentrations of NH4-N and TP relative to the other creeks in this study (Figures 10 and
11). Dissolved oxygen concentrations were lower than 5 mg/L at station MC-2 at all
depths (4.66, 4.09, and 3.98 mg/L), however the other two stations had concentrations
well above the 5 mg/L threshold (Figure 8). Within Matheny Creek, the nutrient
concentrations at station MC-2 were greater than all nutrient concentrations at station
MC-1. Station MC-2 was near discharge from an active wastewater drain pipe, while
station MC-1 was upstream of the discharge pipe.

17
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Elligraw Bayou is listed for nutrients, dissolved oxygen, and coliforms. During this relatively
dry period, inorganic nutrient concentrations were low relative to the other stations sampled at
comparable salinities (0.005 to 0.009 mg/L for NO,3-N, 0.36 to 1.04 mg/L for total N), however
organic nitrogen was greater (Figures 12-14). Dissolved oxygen concentrations were above 5
mg/L at all depths and all stations (Figure 8) and chlorophyll a was high at stations EB-1 relative
to the other stations in the creek as well as other stations sampled at comparable salinities (15.52

ug/L) (Figure 9).
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Figure 12. Nitrate plus nitrite as nitrogen concentrations of the water bodies in question.
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Figure 13. Total nitrogen concentrations of the water bodies in question.
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Clowers Creek has been listed only for coliforms. During this study, concentrations were
relatively low for all nutrient parameters. Chlorophyll a concentrations were one of the lowest of
all WBIDs (1.63 to 3.11 pg/L).

Catfish Creek has been listed for nutrients. During this study, values of BODs
(3.2 mg/L at station CAT-C-2) and chlorophyll a (19.26 pg/L at station CAT-C-2) were among
the highest observed relative to the other creeks at comparable salinities (Figures 9 and 15).

North Creek had the highest levels of nitrogen (NO,3-N, TOTN, ORGN, and TKN), except for
ammonia, of any of the impaired water bodies (Figures 12, 13, 14, and 16). NO;-N
concentrations were as high as 0.214 mg/L and total nitrogen was 1.39 mg/L at the furthest
sampled upstream site. Chlorophyll a values were approximately 10.7 pg/L upstream and 27.95
ng/L near the mouth of the creek. Dissolved oxygen (DO) levels during this daylight field effort
were greater than 5 mg/L at all three stations sampled (Figure 7b).
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Figure 15. Biochemical oxygen demand of the water bodies in question.
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Figure 16. Total Kjeldahl Nitrogen as N of the water bodies in question.
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South Creek had low levels of nutrients compared to some of the other impaired water bodies.
NHj4-N concentrations reached up to 0.039 mg/L, and NO,3-N was 0.074 mg/L at the farthest
upstream station (Figures 10 and 12). Chlorophyll a was low (0.42 pg/L to 2.62 ng/L) given the
fact that there was so much visible algae present in the creek, especially at station SC-2 (Figures
7c and C28). Dissolved oxygen was consistently above 5 mg/L (Figure 7b). This creek runs
through Oscar Scherer State Park and drains stormwater runoff to the bay (EPA, 2005).

Curry Creek had one site that was relatively high for NH4-N (0.151 mg/L, station CUR-C-2)
(Figure 10). This station also showed high values for NO23-N (0.183 mg/L) and total N (1.08
mg/L) (Figures 12 and 13). Dissolved oxygen concentrations were greater than 5 mg/L at all
stations and all depths with the exception of CUR-C-2 where the concentration was 4.53 mg/L at
the bottom (depth 1.6 m).

Lemon Bay Area
Gottfried Creek, Forked Creek, and Alligator Creek are all listed as part of the Lemon Bay
planning unit, and are all listed for nutrients. Gottfried Creek is also listed for dissolved oxygen.
Gottfried Creek had high concentrations of NH4-N (Figure 10) and color (Figure 17) and low
dissolved oxygen (3.37 and 1.63 mg/L at station GC-1 at mid and bottom depth; and 4.92 and 4.6
mg/L at mid and bottom depth at station GC-2) relative to the other creeks. Nutrient
concentrations were not exceptionally high during this study in any of these three creeks.
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Figure 17. Apparent color of the water bodies in question.
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DISCUSSION

DO and Nutrients

Chlorophyll and dissolved oxygen levels in a water body are generally used to indicate
whether nutrients are present in excessive amounts (EPA, 2005). However,
comparatively little chlorophyll @ and DO monitoring data exist to determine current
water quality of the water bodies in question. Therefore, a monitoring program should be
initiated to perform a defendable analysis of the current water quality. For Class III
marine waters, the water quality criteria state that DO should not be less than 5.0 mg/L in
a 24-hour period, and should never be less than 4.0 mg/L. For Class IlI freshwaters, the
DO should not be lass than 5.0 mg/L. During this preliminary study, there were nine
stations where DO concentrations were less than 5.0 mg/L (Figure 8, Appendix A). The
surface, mid, and bottom of station 2 in Matheny Creek (MC-2; 4.66, 4.09, and 3.98
mg/L respectively), the bottom of station 2 in Curry Creek (CUR-C-2; 4.53 mg/L), the
bottom of station 2 in Alligator Creek (AC-2; 4.43 mg/L), the mid and bottom of station 1
in Gottfried Creek (GC-1; 3.37 and 1.63 mg/L respectively), and the mid and bottom of
GC-2 (4.92 and 4.76 mg/L respectively). This data along with typical diurnal patterns of
DO and historical data presented in the TMDL draft indicate that DO concentrations
could frequently be below the Class III Water Quality Criterion (EPA, 2005).

Nutrient enrichment can lead to excessive algal growth, increased metabolism, and
changes in community structure (Day et al., 1989). Chlorophyll a is indicative of the
presence of planktonic algae in an aquatic system. Under natural conditions, overland
runoff that flows through wetlands before entering water bodies effectively cleanses
upland runoff. However, many of the creeks running to Sarasota Bay and Lemon Bay
have substantive impervious areas and drainage canals that carry the runoff directly to the
creeks, which can lead to increased algal growth and potential eutrophication. Based on
the water quality criteria list, only one station did not meet the freshwater threshold of 20
ug/L (NC-3, 27.95 pg/L), and three other stations were above the estuarine threshold of
11 ug/L (Catfish Creek, Clowers Creek, and North Creek) (Figure 9, Appendix B).
However, the threshold is based on averages and this was a single sampling preliminary
survey during the dry season when nutrient loading is generally minimal. A continued
monitoring project needs to be established to determine seasonally-based chlorophyll.

Future Monitoring Design

A long-term monitoring plan of these creeks will help determine the water quality in the
affected WBIDs, provide an assessment tool to evaluate remedial actions, and provide
data to possibly de-list the TMDL listing of these WBIDs.

Sampling for this TMDL monitoring effort will occur at the minimum quarterly based on
EPA TMDL regulations (FAC, 2002). However, for statistical purposes, sampling
should continue monthly to increase the ability to detect changes in water quality and to
provide a robust data set for TMDL evaluation. To get representative freshwater samples
integrating the effects of the entire drainage area, at least one sample should be taken just
above the salinity control structure (if present). If there are two main drainage areas in
basin access, then two freshwater stations are suggested. The suggested sample locations
are presented in Table 5 and Figures 18-20. These locations are based on the previously
described reconnaissance sampling effort, especially on the range of salinities in each
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creek (Figure 7a), as well as the probable salinity gradient during the wet season. Most
of the locations are accessible by truck; however some stations will be accessible only by
boat or canoe such as Catfish Creek and North Creek. Each creek should have at least
three sampling locations that range from fresh conditions to the mouth of the stream.

Table 5. Suggested sampling locations for the TMDL monitoring effort in Sarasota

County. Refer to Figures 18-20 for station locations.

Sample

Boat/Truck/

Creek Station Name Description Canoe Latitude Longitude
Just above salinity control
Matheny MCMON-1 structure on Denham Br T 27.25231 | -82.51411
Creek Just above salinity control
MCMON-2 structure on Matheny Cr T 27.25229 | -82.51369
Downstream of WWTP outfall,
MCMON-3 | west of US 41 T 27.25111 | -82.51522
MCMON-4 | Mouth of creek B 27.24680 | -82.51855
Waterway along Tuckerstown
Elligraw EBMON-1 Dr T 27.24593 | -82.50189
Bayou As far upstream from Roberts
EBMON-2 Bay B 27.24211 | -82.50975
EBMON-3 Mouth of creek B 27.23957 | -82.51314
Clowers | CLOCMON-1 | At US-41 bridge T 27.23191 | -82.49701
Creek CLOCMON-2 | Above salinity control structure T 27.23009 | -82.50282
As far up creek as possible by
CLOCMON-3 | boat B 27.22926 | -82.50345
CLOCMON-4 | Mouth of creek B 27.22904 | -82.50491
Catfish CATCMON-1 | At US-41 bridge T 27.22131 | -82.49142
Creek As far up creek as possible by
CATCMON-2 | boat C 27.21391 | -82.49338
CATCMON-3 | Mouth of creek C 27.21634 | -82.49862
North NCMON-1 At US-41 bridge T 27.20985 | -82.49032
Creek Mouth of creek where it meets
NCMON-2 | Catfish Creek C 27.21278 | -82.49678
In Oscar Scherer Park at
South SCMON-1 overlook T 2717135 | -82.47061
Creek SCMON-2 Near start of south basin B 27.16562 | -82.47869
SCMON-3 Mouth of creek B 27.16856 | -82.48559
Curry CURCMON-1 | At US-41 bridge T 2711278 | -82.44719
Creek CURCMON-2 | At Albee Farm Rd T 2711354 | -82.41725
CURCMONS-3 | At PineBrook Rd Bridge T 2711753 | -82.43359
Alligator ACMON-1 At US-41 bridge T 27.05750 | -82.41300
Creek ACMON-2 | At Shamrock Dr Bridge T 27.04504 | -82.41924
Access thru yacht basin, or
ACMON-3 mouth of creek TorB 27.04291 | -82.42777
At Kenway Rd Bridge (Alt. US-
Forked FCMON-1 41 Bridge) T 27.00664 | -82.36863
Creek FCMON-2 Chanel 35-173 at Overbrook Rd T 27.00475 | -82.38252
FCMON-3 Mouth of creek B 26.99690 | -82.39077
Gottfried GCMON-1 At Park Forest Blvd Bridge T 26.97233 | -82.34413
Creek GCMON-2 | At Dearborn St Bridge T 26.96186 | -82.34252
Boat dock along Spring Ln (with
GCMON-3 | permission) T 26.94712 | -82.34621
GCMON-4 | At 776 bridge T 26.93876 | -82.34515
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Figure 18. Map of northern-most creeks in the sampling program (Elligraw Bayou and
Matheny Creek, Clowers Creek, Catfish Creek, and North Creek) with proposed sample
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Figure 19. Map of middle creeks in the sampling program (South Creek and Curry
Creek) with proposed sample locations.
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Figure 20. Map of southern-most creeks in the sampling program (Alligator Creek,
Forked Creek, and Gottfried Creek) with proposed sample locations.
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The parameters to be sampled include chlorophyll a, nutrients (nitrate, nitrite as N,
ammonia as N, total kjeldahl nitrogen as N, total nitrogen as N, and total phosphorus as
P), total suspended solids, 5 day biochemical oxygen demand, turbidity, color, depth,
bacteria (coliforms; in selected basins only), and the suite of in situ meter readings
(salinity, specific conductance, pH, dissolved oxygen, and percent saturation of dissolved
oxygen). All of the data collected should be in a format suitable for entry into STORET,
maintained by FDEP.
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