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Executive Summary

Background

In 1999, the Florida Legislature passed the Watershed Restoration Act (FWRA) that sets forth the process by which Florida develops its Total Maximum Daily Load (TMDL) program. This landmark bill established the framework for TMDL implementation and designated the Florida Department of Environmental Protection (FDEP) as the lead agency for carrying out the program.

The FDEP Bureau of Watershed Management has conducted the TMDL impairment analysis in-house using the data assessment protocols established in the Impaired Waters Rule in order to identify impaired water body segments in Osceola County. The final products of Phases 1 and 2 of the analysis methodology are the §303(d) Planning List and the Verified list. 

· The Planning List is based upon an analysis of available water quality data in STORET from for the past 10-years, as allocated to specific WBIDs based upon the station location attributes in STORET.  Impairments identified in the Planning List are for informational purposes only, and serves as the basis for an ongoing coordination effort between FDEP and the stakeholders.

· The Verified List will be developed from a dataset that includes updated and corrected STORET data collected by FDEP and provided by local stakeholders.  The Verified List will be adopted by Secretarial Order and is subject to challenge. Once adopted, the list will be submitted to the United States Environmental Protection Agency (USEPA).

· FDEP will develop TMDLs for the WBIDs on the adopted Verified List, work with stakeholders to equitably allocate load reductions through the Basin Management Assessment Program (BMAP), and formalize the responsibilities through the NPDES permitting process. 

The Florida STORET is the database that is being used as the primary source of water quality data for all TMDL analysis.  FDEP has encouraged stakeholders to carefully review the Verified List and its underlying data, to work with FDEP to correct errors in the database, and either enter recent viable local data directly into STORET or submit supplemental data to the Department for inclusion in Florida STORET.

The County’s Engineering Department has been working with FDEP to make sure that the §303(d) Verified TMDL List accurately reflects current waterbody impairment conditions in Osceola County. Furthermore, the County retained PBS&J to compile, review and analyze water quality data from FDEP’s water quality database derived from STORET.

Purpose

The purpose of this report is to document the results of the County’s independent TMDL data analysis, to compare the results of that analysis with FDEP’s Draft Group Four §303(d) Verified List for Osceola County WBIDs, and identify anomalies and errors in the draft list that need to be corrected before the Verified list is adopted.  This process will allow FDEP to avoid unnecessary TMDL development activities, and will enable the County to focus on improving and eliminating the real water quality impairments that exist in Osceola County’s lakes and streams. 

Summary of the Data Analysis 

FDEP has done an admirable job in assembling a diverse collection of water quality data, collected for a variety of differing purposes, from a myriad of sources.  Osceola County appreciates the effort and resources that FDEP has invested in this effort.  End users of this data must recognize the difficulty of the work, the value of the work product, and be willing to accept that errors tend to creep into virtually all temporal and spatial datasets over time.

Evaluation of the data that FDEP used to develop the Draft Group Four §303(d) Verified List for Osceola County WBIDs contained errors in 8 of the 16 WBIDs that were listed as impaired for one or more water quality parameters.  Errors were related to the location of monitoring stations and/or the interpretation of the existing water quality data within the context of the Impaired Waters Rule.

Section 2 of this report identifies WBIDs with discrepancies, reviews the impairment criteria relative to the data, and describes each of the discrepancies.  This summary information is provided to assist FDEP in making corrections to their Florida STORET supporting data and correct their assessment of waterbody impairment conditions prior to the official release of the Final §303(d) Verified List and subsequent adoption by Secretarial Order.

Findings and Recommendations 

Recommended changes to the 8 WBIDs that are erroneously listed on the current version of the Draft Group 4 Verified List are presented in the table on the following page.

Table i: Recommended Impairment Listing Revisions for the Draft of Group 4 §303(d) Verified List

	WaterBody Segment (WBID)
	Recommendation
	Comment

	HORSESHOE CREEK (1436)
	Remove Fecal Coliforms from the 303(d) Verified Listing
	Based upon FDEP biological assessment report recommendations

	BONNET CREEK (3170D)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Based upon the non-anthropogenic blackwater nature of the creek system.

	LAKE TOHOPEKALIGA N. (3173)
	Remove dissolved oxygen from the 303(d) Verified Listing
	The dissolved oxygen impairment is not supported by the data

	LAKE TOHOPEKALIGA SO. (3173C)
	Remove Nutrient (TSI) from the 303(d) Verified Listing
	The Nutrient (TSI) impairment is not supported by the data

	LAKE CENTER (3174)
	Remove Turbidity from the 303(d) Verified Listing
	The Turbidity impairment is not supported by the data

	ALLIGATOR LAKE (3176)
	Remove Historic Nutrient (Historic TSI) from the 303(d) Verified Listing
	The Nutrient (Historic TSI) impairment is not supported by the data

	KISSIMMEE RIVER (3186B)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Based upon the non-anthropogenic blackwater nature of the creek system.

	BLANKET BAY SLOUGH (3186C)
	Remove Nutrients and dissolved oxygen from the 303(d) Verified Listing
	Based upon the non-anthropogenic blackwater nature of the creek system.


Impairment Discrepancies

1.0 Impairment Conditions
The purpose of this report is to discuss the impairment condition discrepancies identified on the draft 303(d) verified list for Group 4 water bodies in Osceola County issued by the Florida Department of Environmental Protection (FDEP) on July 13th 2005. The analysis utilized data provided by the FDEP from the IWR_Database_Run_20 to perform an independent analysis of impairments. This report embodies the results of that effort supplemented with input from stakeholders as to their local knowledge of water quality sampling stations, data collection and historical trends.  Table 1 lists the current 16 group 4 draft 303(D) verified listed water bodies in Osceola County and their corresponding impairments parameters. These water bodies are also depicted in Figure 1.

Table 1: FDEP Group 4 Draft 303(d) Verified List for Osceola County
	WBID
	Impairment Parameters

	HORSESHOE CREEK (1436)
	Fecal Coliform

	LAKE RUSSELL (3170B)
	Mercury (in fish tissue)

	BONNET CREEK (3170D)
	Dissolved Oxygen

	EAST LAKE TOHOPEKALIGA (3172)
	Mercury (in fish tissue)

	LAKE TOHOPEKALIGA N. (3173)
	Dissolved Oxygen

	LAKE TOHOPEKALIGA (3173A)
	Mercury (in fish tissue)

	LAKE TOHOPEKALIGA SO. (3173C)
	Nutrients (TSI)

	LAKE CENTER (3174)
	Turbidity

	ALLIGATOR LAKE (3176)
	Nutrients (Historic TSI)

	BRICK LAKE (3177A)
	Mercury (in fish tissue)

	LAKE CYPRESS (3180A)
	Nutrients (TSI), Mercury (in fish tissue)

	LAKE KISSIMMEE (MID) (3183B)
	Nutrients (TSI)

	LAKE JACKSON OCEOLA CO (3183G)
	Nutrients (TSI), Dissolved Oxygen

	LAKE MARIAN (3184)
	Nutrients (TSI)

	KISSIMMEE RIVER (3186B)
	Iron, Nutrients (Chla), Dissolved Oxygen

	BLANKET BAY SLOUGH (3186C)
	Nutrients (Chla), Dissolved Oxygen


The procedure used for identifying the discrepancies between the FDEP and Osceola County data analysis was based on both a technical evaluation of the data and local knowledge of the health and water quality trends present in each water body assessed. The assessment first evaluated the accuracy of the waterbody boundaries delineations and water quality station allocations to uniquely characterize homogeneous waterbody segments.  This evaluation reviewed the spatial location of the sampling station, site description, and local knowledge from the individual data providers.  Following the reallocation of water quality sampling stations, a data sufficiency review was performed to ensure and supplement where necessary additional data into the waterbody impairment evaluation.  With the corrected dataset, the statistical evaluation of each of the impaired parameters proceeded in an effort to validate the impairment assessment of the draft Verified 303(d) listing.  This process was followed by a review of natural conditions and other mitigating factors that could skew the resulting impairment conditions, such as extreme hydrological events or “blackwater” systems, which are common in Florida and naturally have low dissolved oxygen concentrations. The steps in the evaluation process are summarized in Table 2 below and described in more detail in Section 2.0.

Table 2: TMDL Assessment Methodology for the 
Osceola County Draft 303(d) Verified List
	Category
	Assessment Process

	1)
	Waterbody boundaries and water quality station allocation evaluation

	2)
	Data sufficiency review

	3)
	Statistical evaluation

	4)
	Natural conditions
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Figure 1: FDEP Waterbody Impairments in Osceola County Group 4 Waters

2.0 Detailed Description of Water Body Impairment Discrepancies

This section describes the details of the discrepancies between the FDEP Group Four Draft 303(d) verified list and the independent assessment performed for Osceola County on the FDEP dataset to determine water body impairments. The analysis follows the TMDL assessment process as identified in Table 2, with a detailed discussion of each water body and the specific rational for each recommendation.

2.1 Water Quality Station Allocation Assessment

The first step in the data analysis process is to determine if each water quality sampling station is properly allocated to the waterbody it is intended to characterize.  This effort ensures that subsequent data evaluation of waterbodies will include the homogeneous collection of water quality stations to adequately characterize each waterbody.  The evaluation considered the spatial location of each sampling station, as well as the description associated with each site to evaluate its representativeness to a given waterbody.    A description of the major assessment categories are listed below along with selected examples from the watershed. The complete results of the 94 sampling stations identified as misallocated are presented in Appendix A.  The stations are sorted by the reallocated WBID and display the station ID, station description, FDEP originally allocated WBID, and reallocation comment.

· Water quality sampling stations spatially correct, yet not representative. These stations include stations located on lake outfall canals or stations located off the main WBID.  Figure 2 shows five water quality sampling stations, identified in red, located either in tributaries to Alligator Lake or in the middle of the outfall canal south of the lake.  Each of these canal stations are allocated correctly, yet are not representative of the water quality in Alligator Lake. It is recommended that these stations are unassigned to the WBID. Appendix A shows them as reallocated to WBID: “XXX”.

· Water quality sampling stations inaccurately located and misallocated to the wrong WBID.  The water quality sampling station located in the middle of Figure 3 shows a water quality sampling station denoted as Lake Jackson sampling station, yet it is incorrectly allocated to Lake Kissimmee due to an error in the spatial location data.  Based upon the station description, this station has been reallocated to Lake Jackson.
· Water quality sampling stations accurately located in one waterbody, yet allocated to another.  The lower of the two water quality stations denoted in Figure 3 represent a water quality station located on, and described as being allocated to, Lake Kissimmee, yet it is allocated to Lake Jackson.  It is recommended that this station be reallocated to the Lake Kissimmee WBID.  This misallocation was also seen in many of the water quality sampling stations allocated to Lake Tohopekaliga.  Figure 4 shows the Lake Tohopekaliga sampling stations and the FDEP station allocation.  The maroon dots are allocated to Lake Tohopekaliga South WBID 3173C, the red dots are allocated to Lake Tohopekaliga North WBID 3173 and the blue dots located within the lake are allocated to Lake Tohopekaliga itself WBID 3173A.  In reality all of these water quality sampling stations form the collection of sampling stations that characterize the entirety of Lake Tohopekaliga.  It is recommended that the stations in maroon and red be reallocated to Lake Tohopekaliga (WBID 3173A). 
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Figure 2: Non-representative sampling stations
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Figure 3: Misallocated Stations to Lake Jackson
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Figure 4: Misallocated Stations in Lake Tohopekaliga

2.2 Data Sufficiency Review

Inappropriate use of Lake Watch Data

The evaluation of the data sufficiency revealed that 21 Lake Watch stations in seven impaired WBIDs were being utilized in the assessment of the verified impairments.  Although, the data quality control procedures applied on the Lake Watch data is sufficient to list waters on the Planning list, the quality control is not at a sufficient level as to list the water on the verified 303(d) listing, and hence should be removed from the impairment assessment.  Table 3 lists the seven Osceola County Impaired WBIDs for which 1375 unique sampling days worth of data was utilized in the impairment assessment.  In part the each of the impairment condition changes presented in Section 2.3, came about by performing the independent TMDL analysis without the Lake Watch data. 
Table 3: Lake Watch Data Summary for Water Quality Stations Allocated to Impaired Waters

	Waterbody
	Sampling Agency
	# of Sampling days
	Minimum Sampling Date
	Max of Sampling Date

	EAST LAKE TOHOPEKALIGA (3172)
	Lk Watch
	183
	12/17/97
	12/15/02

	LAKE TOHOPEKALIGA (3173A)
	Lk Watch
	162
	1/19/97
	11/14/02

	LAKE CENTER (3174)
	Lk Watch
	193
	1/18/93
	11/18/02

	ALLIGATOR LAKE (3176)
	Lk Watch
	510
	1/28/93
	11/30/02

	BRICK LAKE (3177A)
	Lk Watch
	207
	1/7/93
	8/31/02

	LAKE CYPRESS (3180A)
	Lk Watch
	6
	2/19/02
	4/11/02

	LAKE KISSIMMEE (MID) (3183B)
	Lk Watch
	114
	4/12/95
	11/14/02


2.3 Statistical Evaluation

Following the water quality sampling station allocation recommendations and the exclusion of Lake Watch data, the assessment of water body impairments can proceed utilizing only the data that uniquely characterizes the impairment condition of each waterbody.   

Horseshoe Creek (WBID 1436) 

Horseshoe Creek (also known as Horse Creek) as depicted in Figure 5, originates along the eastern slope of the central ridge in Polk County.  Horseshoe Creek continues to flow south along the central ridge and ultimately flows into a large wetland system which comprises Huckleberry Island, Snell Creek, Reedy Creek, Marion Creek and Lake Marion, located in Polk and Osceola Counties. A large majority of the basin remains undeveloped and typically utilized for agriculture.  Horseshoe Creek was listed on the 303(d) verified list based upon limited fecal coliform data collected prior to 1990.  
On May 17, 1999, FDEP provided an EcoSummary (BioRecon report designed to give information as to the health of a wetland system) for Horseshoe Creek.  Results found low nutrients and high dissolved oxygen in a “healthy and diverse aquatic community”.  Further biorecon found that 9 of the 28 macroinvertebrates collected in the stream on the date sampled belonged to either Ephemeroptera (Mayflies), Plecoptera (Stoneflies), or Trichoptera (Caddisflies) (EPTs) indicating a healthy to very healthy stream.  Further, the coliform concentrations data were not in exceedance of water quality standards.  A copy of the May 17th, 1999 EcoSummary is presented in Appendix B, which concludes that based upon the lack of development in the creek watershed and the healthy conditions observed on the date of the biorecon, listing Horseshoe creek at this time would be premature. 
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Recommendation:  Remove the Fecal Coliform Impairment for Horseshoe Creek (1436) from the Verified List 
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Figure 5: Horseshoe Creek (1436)
Lake Tohopekaliga (WBID 3173, 3173A, and 3173C)

Lake Tohopekaliga is a large water body, situated in northeastern Osceola County, between the Cities of Kissimmee and St. Cloud.  Currently there are three impaired WBID’s associated with the lake, WBID 3173 represents the Lake Tohopekaliga northern drainage area largely associated with the City of Kissimmee drainage to the Lake. WBID 3173A represents the water quality within the lake itself, and WBID 3173C, Lake Tohopekaliga South, is associated with the agriculture and cattle grazing operations south of the lake.  As seen in Figure 4 and discussed in Section 2.1 many of the water quality sampling stations used in the impairment assessment of the north and south Lake Tohopekaliga WBIDs are actually located within and representative of Lake Tohopekaliga itself, rather than the contributing canals.
In looking at the nutrient impairment of WBID 3173C following the reallocation of sampling stations, there is insufficient data to calculate the average annual nutrient values necessary to substantiate a nutrient impairment for the Lake Tohopekaliga South WBID.   In the absence of data to evaluate the southern Lake Tohopekaliga WBID, Lake Tohopekaliga WBID 3173A was evaluated for its nutrient impairment status. Table 4 shows the Average Annual TSI values calculated following the reallocation of sampling stations and the removal of the Lake Watch data from the impairment assessment.  Results indicate that, with the exception of 1998, all data values are below the 60 TSI standard.  Further, the TSI values seen in Figure 6 show a strong trend towards improving water quality in the lake with a correlation coefficient of 0.79. In addition, TSIs for the most recent consecutive six years are below 60, and below 50 for the past two years. Given that recent data supercedes older data and the TSI trend shows improved water quality in the lake, a nutrient impairment is not substantiated by the data.
Table 4: Lake Tohopekaliga (3173A) Adjusted Annual Average TSIs

	Year
	Annual Average TSI

	1998
	60.41

	1999
	54.59

	2000
	57.94

	2001
	52.54

	2002
	51.49

	2003
	47.25

	2004
	49.83
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Figure 6: Lake Topopekaliga Average Annual TSI Values
Similar to the assessment of nutrients in the Lake Tohopekaliga South WBID 3173C, many of the water quality sampling stations used in the assessment of Lake Tohopekaliga North WBID 3173 for dissolved oxygen are actually located in and representative of the greater Lake Tohopekaliga WBID 3173A.  Looking at the data for the remaining stations in Lake Tohopekaliga North WBID 3173 to assess the dissolved oxygen impairment reveals that, although four of the six samples collected at FDEP sampling station 21FLCEN 26010061 are below the 5.0 mgl state water quality standard, there is an insufficient sample size to make a valid verified impairment determination and the resulting assessment is ultimately inconclusive. 

An evaluation of Lake Tohopekaliga WBID 3173A itself for dissolved oxygen revealed that of the 257 dissolved oxygen samples taken during the verified period, only 22 of them were recorded as below 5.0 mgl. Per the impaired waters rule, that is less than the required 35 samples necessary to impair the waterbody for dissolved oxygen.  This conclusion is consistent with observed conditions in Lake Tohopekaliga, which is known for its excellent fishing. In fact, Lake Tohopekaliga has been chosen as the host site for the 2006 Bass fishing championship. 
Based upon the reallocation of sampling stations and the removal of Lake Watch water quality data, an insufficient number of exceedances of water quality standards exists to conclude that the water body has a dissolved oxygen concentration impairment condition.
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Recommendation:  Remove the Dissolved Oxygen Impairment for Lake Tohopekaliga North and the nutrient impairment from Lake Topekaliga South WBID (3173C) from the Verified List

Lake Center (3174)

Lake Center is located in north-central Osceola County (located just north of Nova Road pictured in Figure 7.  The figure also shows the spatial location of the sampling stations used in the impairment assessment colored in green and the misallocated sampling stations located on tributary canals in red.  Approximately half of the land use adjacent to this shallow waterbody is undeveloped and mainly utilized for cattle production.  The remaining land use is considered residential.  Lake Center has been listed on the 303(d) verified list as impaired for turbidity.  Upon review of the available water quality data, turbidity had elevated readings only once (June 8, 2004) during the verified period.  

Unlike the historical nutrient impairment that utilizes a rolling five year average of average annual nutrient values to determine the historical average, turbidity standard is based upon an average of the entirety of historical values plus 29 Nephelometric Turbidity Units (NTU’s) and it is typically utilized to monitor erosion control practices of construction activities.  Calculating the historical background condition as all of the data prior to the verified period yields a historical background condition of 27.4 NTU’s. This is slightly higher than the FDEP cited background condition of 13 NTU’s.  As seen in Table 5, only three of the 22 samples in the verified period exceed the 29 NTU’s over background or 56.4 standard.  The three exceedances are less than the five exceedances necessary to impair the waterbody for turbidity.  It is of note that the three exceedances occurred on the same day and proceeded a 2” rain event recorded in the basin by only two days. This event likely caused sediment resuspension in the shallow lake and skew the results of the sampling event.
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Recommendation:  Remove the turbidity impairment from Center Lake (3174) from the Verified List
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Figure 7: Lake Center (3174)
Table 5: Center Lake Verified Period Turbidity Samples

	Water Quality Sampling Station
	Date
	Value
	Exceeds background condition + 29 NTUs

	21FLCEN 26010950
	1/21/04
	10.5
	

	21FLCEN 26010951
	1/21/04
	11.3
	

	21FLCEN 26010035
	1/21/04
	11
	

	21FLCEN 26010992
	1/21/04
	10.5
	

	21FLCEN 26010991
	1/21/04
	11.1
	

	21FLCEN 26010035
	3/24/04
	30
	

	21FLCEN 26010991
	3/24/04
	28
	

	21FLCEN 26010951
	3/24/04
	31
	

	21FLCEN 26010992
	3/24/04
	32
	

	21FLCEN 26010950
	3/24/04
	30
	

	21FLCEN 26010035
	6/8/04
	56
	

	21FLCEN 26010035
	6/8/04
	55
	

	21FLCEN 26010951
	6/8/04
	60
	yes

	21FLCEN 26010950
	6/8/04
	59
	yes

	21FLCEN 26010992
	6/8/04
	58
	yes

	21FLCEN 26010991
	6/8/04
	56
	

	21FLCEN 26010035
	8/25/04
	11.6
	

	21FLCEN 26010992
	8/25/04
	10.8
	

	21FLCEN 26010951
	8/25/04
	15.6
	

	21FLCEN 26010991
	8/25/04
	11
	

	21FLCEN 26010950
	8/25/04
	10.2
	

	21FLCEN 26010035
	8/25/04
	13.3
	


Alligator Lake (WBID 3176)

Alligator Lake (WBID 3176) is located in north-central Osceola County, just south of East Lake Tohopekaliga (between Irlo Bronson Highway (State Road 192) and Highway 15 and is the central lake in a series of lakes collectively known as the Alligator Chain of Lakes.  The previous Alligator Lake Figure 2 shows the lakes inflow and outflow canals along with the misallocated sampling stations, hence removed from the assessment process.  
As stated in 62-303.352.3 FAC, lakes or lake segments shall be listed for nutrients if data indicate that annual mean TSIs have increased over the assessment period (as indicated by a positive slope in the means plotted versus time), or the annual mean TSI has increased by more than 10 units over historical values. The historic average of TSI was calculated to be 32.77. FDEP has listed historic nutrients on the draft verified 303(d) list by citing three average annual (TSI) annual mean exceedences of more than 10 TSI units in 2000, 2002, and 2003, which show TSI values of 46.1, 40.5, and 43.4 respectively.  However, when the misallocated stations are removed from the data set, along with the exclusion of the Lake Watch samples, the data no longer supports the impairment condition.  As seen in Table 6, at no time during the verified period is the calculated historic minimum of 38.6 exceeded by 10 units.
[image: image13.png]



Recommendation:  Remove the Historic Nutrient Impairment for Alligator Lake from the Verified List

Table 6: Alligator Lake (3176) AATSI Values and 5 yr Historic Average

	Year
	Annual Average TSI
	Minimum 5 yr Historic Average

	1994
	33.76
	

	1995
	41.78
	

	1996
	42.01
	

	1997
	36.87
	38.6

	1998
	42.81
	

	1999
	41.36
	

	2000
	46.11
	

	2003
	38.70
	

	2004
	32.18
	


Kissimmee River (WBID 3186B)
The Kissimmee River (WBID 3186B) pictured in Figure 8 extends from the Lake Kissimmee river outfall structure at S-65 south to the Osceola County’s southern boundary, including a lateral inflow from Blanket Bay Slough WBID 3186C.  
FDEP has listed the Kissimmee River (3186B) for iron citing that 19 of the 111 samples are impaired for this parameter.  However, a review of the data shows that there is a unit conversion error associated with SFWMD station S65 located just downstream of the Lake Kissimmee control structure (see Figure 9).  Checking the data against the source data in the SFWMD DBHYDRO database revealed that the data in the IWR database was initially assumed to be reported in mg/L and was subsequently converted to ug/L. The measured data was actually already reported in ug/L and did not require a conversion prior the data evaluation.  
Making the data modification for station 21FLSFWMS65 and performing the other station allocation recommendations listed in Appendix A shows that only 9 out of the 125 sampling events occurring during the verified listing cause an exceedance of water quality standards.  The number of exceedances is subsequently insufficient to impair the Kissimmee River for iron.  The data obtained from DBHYDRO is presented in Appendix C. 
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Recommendation:  Remove the Iron Impairment for the Kissimmee River from the Verified List based supplemental data from DBHYDRO.
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Figure 8: Kissimmee River (3186B)
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Figure 9: Kissimmee River Station 21FLSFWMS65
Blanket Bay Slough (WBID 3186C)
Blanket Bay Slough located in rural southern Osceola County is a tributary to the Kissimmee River and connects to the river downstream of Lake Kissimmee.  FDEP listed Blanket Bay Slough (3186B) for nutrients based upon a single average annual chlorophyll-a value derived from data collected during FDEP’s supplemental data collection of 2004.  The cited average annual Chl-a value of 35.3 ug/L exceeds the chlorophyll nutrient standard of 20. However a detailed analysis of the data reveals that the exceedence condition is actually driven by 2 out of the 20 data samples taken in 2004.  These two samples were taken on the same day and intermixed along a short segment of the slough with two more reasonably expected values.  
Figure 10, shows the spatial distribution of the suspect data sampling event taken in the 2nd season of 2004.  The four chlorophyll-a data samples depicted in the figure were all taken within an hour of each other, between 11:44 am and 12:24 pm on June 29th 2004 and located within 1,000 meters of each other along a uniform stretch of the Blanket Bay Slough.  Blanket Bay Slough flows from East to West (or right to left in Figure 10) and it is highly unlikely that Chl-a concentration values would range from 365 ugl to 20 ugl to 105 ugl and back down to below 20 ugl. Therefore, it can be easily concluded that the values are incorrectly reported. Without the two erroneous data points, the average annual Chl-a value calculates to 8.3 ug/L, well below the impairment criteria. Further, highly suspect values taken on the same day surrounded by conflicting more reasonable values should not be the sole driver for a verified impairment condition, when there is no other indication of impairment.  Thereby, in the absence of other factors that would support the impairment, it is recommended that the erroneous data be removed from the process prior to the final impairment condition assessment in Blanket Bay Slough.
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Recommendation:  Remove the Nutrient Impairment for Blanket Bay Slough from the Verified List based upon the removal of erroneous chlorophyll-a data.
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Figure 10: Spatial distribution of Chlorophyll-a 
values collected in Blanket Bay Slough 6/29/2004
2.4 Natural Conditions

The Kissimmee River is located along the south-western border of Osceola  County forming the County’s western border with Polk County as depicted in Figure 11.  FDEP has listed waterbodies along the river as impaired for dissolved oxygen, including the Kissimmee River (WBID 3186B), Blanket Bay Slough (WBID 3186C), and Bonnet Creek (WBID 3170D). An evaluation of the data reveals that a vast majority of the data samples in the creek have dissolved oxygen levels below 5.0 mg/L, the Florida State Water Quality Standard for dissolved oxygen.  However local knowledge of the watershed indicates that this system is a blackwater creek. As indicated previously, blackwaters are common in Florida and low dissolved oxygen concentration is a natural condition. This is substantiated by the fact that the system exhibits a healthy ecological system. 
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Figure 11: Dissolved Oxygen Impaired Waters along the Kissimmee River
Blackwater systems are typically defined as wetland systems that receive high amounts of organic material from surrounding riparian wetlands.  The decomposition of the organic materials creates gases and tannic acid that: lowers pH and produces “black water”, a tea colored water that reduces sunlight penetration and photosynthesis.  Blackwater systems are easily heated in the summer months resulting in low dissolved oxygen concentrations due to groundwater infiltration, high organic content and high iron levels 

An analysis of the water quality data for the Kissimmee River chain indicates that the water body exhibits the typical characteristics of blackwater systems, low pH and dissolved oxygen concentrations and high levels of iron and “tea” color waters. Historic values are summarized in Table 7, which include minimum, maximum, average and standard deviation statistics for dissolved oxygen, pH, color and iron.  Table 8 shows the corresponding statistics for the verified period.  Consistently in both tables pH is acidic, which indicates the influence of tannic acid present in the blackwater system; dissolved oxygen levels are low with a median concentration of 4.3 mg/l; the average color values are high, over 300 in all waterbodies; and average iron concentrations are in the 300 ug/L range.  

Table 7: Historic Data for Impaired WBIDs in the Kissimmee River
	Paramenter
	Data
	BONNET CREEK
	KISSIMMEE RIVER
	BLANKET BAY SLOUGH

	pH
	Min  
	5.3
	5.0
	5.6

	
	Max  
	7.0
	8.0
	7.7

	
	Average  
	6.2
	6.6
	6.2

	
	Std Dev  
	0.5
	0.5
	0.4

	Dissolved Oxygen (mgl)
	Min  
	2.6
	0.0
	0.6

	
	Max  
	7.8
	9.9
	7.1

	
	Average  
	5.3
	4.0
	3.9

	
	Std Dev  
	1.3
	2.3
	1.4

	Color (Pt_Cobalt units)
	Min  
	60
	20
	120

	
	Max  
	400
	433
	508

	
	Average  
	191
	116
	332

	
	Std Dev  
	101
	72
	114

	Iron (ugl)
	Min  
	0
	50
	250

	
	Max  
	998
	4080
	1406

	
	Average  
	319
	280
	649

	
	Std Dev  
	228
	2464
	446


Table 8: Verified Period Data for Impaired WBIDs in the Kissimmee River Chain 
	Paramenter
	Data
	BONNET CREEK
	KISSIMMEE RIVER
	BLANKET BAY SLOUGH

	pH
	Min  
	4.2
	4.8
	5.9

	
	Max  
	7.6
	8.5
	7.4

	
	Average  
	6.5
	6.9
	6.7

	
	Std Dev  
	0.7
	0.5
	0.4

	Dissolved Oxygen (mgl)
	Min  
	0.2
	0.0
	1.2

	
	Max  
	9.2
	12.8
	7.6

	
	Average  
	4.6
	4.3
	4.4

	
	Std Dev  
	2.1
	2.8
	1.8

	Color (Pt_Cobalt units)
	Min  
	25
	31
	150

	
	Max  
	460
	400
	600

	
	Average  
	151
	110
	235

	
	Std Dev  
	107
	79
	127

	Iron (ugl)
	Min  
	110
	40
	 

	
	Max  
	1100
	1770
	 

	
	Average  
	357
	331
	 

	
	Std Dev  
	205
	371
	 


An analysis was then performed to correlate dissolved oxygen with parameters pH and temperature as additional justification for a blackwater creek assessment in the Reedy Creek system and the Kissimmee River (see Figures 12 and 13). Results indicate a strong correlation between dissolved oxygen and pH values. Dissolved oxygen concentrations below 5 mg/L are correlated with pH values below 6.5, and pH values above 7.5 are correlated to dissolved oxygen concentrations above 7.5 mg/L. Therefore, dissolved oxygen concentrations increases are directly correlated with increased pH.  A similar correlation was observed when temperature was plotted against dissolved oxygen. As expected, as temperature rises, dissolved oxygen concentrations fall.  For temperatures typically seen in the warmer Florida months with increased biological activity, there are few dissolved oxygen concentrations in excess of 5.0 mgl during those times.  

Given the stable values seen over time in the waterbodies listed as impaired for dissolved oxygen in the Kissimmee River and along Reedy Creek combined with the assessed healthy ecology of the Bonnett Creek system and Kissimmee River system, it is reasonable to assume that this system is a blackwater creek.  As such the low dissolved oxygen concentrations is not a measure of impairment, but  a natural condition.
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Recommendation:  Remove the Dissolved Oxygen Impairment for Kissimmee River (3186B), Blanket Bay Slough (3186C), and Bonnet Creek (3170D) from the Verified List as low dissolved oxygen conditions are naturally occurring in blackwater systems.
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Figure 12: Dissolved Oxygen vs. pH for the Impaired WBIDs in the Kissimmee River Chain
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Figure 13: Dissolved Oxygen vs Temperature for Impaired WBIDs in the Kissimmee River Chain
3.0
Summary

As indicated previously, we believe that the FDEP has done an admirable job in assembling a diverse collection of water quality data, collected for a variety of differing purposes, from a myriad of sources.  Osceola County appreciates the effort and resources that FDEP has invested in this effort.  Similarly, end users of this data must recognize the difficulty of the work performed, the value of the work product, and be willing to accept that errors tend to creep into virtually all temporal and spatial datasets over time.
Evaluation of the data that FDEP used to develop the Draft Group 4 §303(d) Verified List for Osceola County WBIDs contained errors in the assessment of 8 of the 16 WBIDs in the County listed as impaired for one or more parameters.  Errors typically related to the location of monitoring stations and/or the interpretation of the existing water quality data within the context of the Impaired Waters Rule.
The foregoing analysis identify WBIDs with discrepancies, reviews the impairment criteria relative to the data available, and describes each of the discrepancies.  This summary information is provided to assist FDEP in making corrections to the Florida STORET supporting data and correct their assessment of waterbody impairment conditions prior to the official release of the Final §303(d) Verified List and subsequent adoption by Secretarial Order.
Table 9 summarizes the comments to the draft verified list distributed on July 13th 2005.  The comments are based upon local knowledge of the water bodies, the site-specific assessments, and water quality station allocation corrections.

Table 9: Revised Impairment Parameters

	WaterBody Segment (WBID)
	Recommendation
	Comment

	HORSESHOE CREEK (1436)
	Remove Fecal Coliforms from the 303(d) Verified Listing
	Based upon FDEP biological assessment report recommendations

	BONNET CREEK (3170D)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Based upon the non-anthropogenic blackwater nature of the creek system.

	LAKE TOHOPEKALIGA N. (3173)
	Remove dissolved oxygen from the 303(d) Verified Listing
	The dissolved oxygen impairment is not supported by the data

	LAKE TOHOPEKALIGA SO. (3173C)
	Remove Nutrient (TSI) from the 303(d) Verified Listing
	The Nutrient (TSI) impairment is not supported by the data

	LAKE CENTER (3174)
	Remove Turbidity from the 303(d) Verified Listing
	The Turbidity impairment is not supported by the data

	ALLIGATOR LAKE (3176)
	Remove Historic Nutrient (Historic TSI) from the 303(d) Verified Listing
	The Nutrient (Historic TSI) impairment is not supported by the data

	KISSIMMEE RIVER (3186B)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Based upon the non-anthropogenic blackwater nature of the creek system.

	BLANKET BAY SLOUGH (3186C)
	Remove Nutrients and dissolved oxygen from the 303(d) Verified Listing
	Based upon the non-anthropogenic blackwater nature of the creek system.


4.0     Recommendations

The following recommendations are made to FDEP based upon the data evaluation and list comparison contained in this report: 

1. Review the monitoring station location discrepancies and incorporate revisions into the IWR database.

2. Rerun the IWR data analysis, using the updated version of Florida STORET excluding Lake Watch data, and confirm the conclusions presented in this report.

3. Modify the current draft of the Group 4 §303(d) Verified List by removing the 8 water quality impairment listings described in Section 2.  
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