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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 waterbody segments in Orange 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 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 the FLSTORET dataset that includes updated and corrected Federal 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 Stormwater Management Department has been working with FDEP to make sure that the §303(d) Verified TMDL List accurately reflects current waterbody impairment conditions in Orange 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 eight waterbodies in Orange County on FDEP’s Draft Group 4  §303(d) Verified List, and identify anomalies and errors in the draft list that need to be corrected before Secretarial adoption.  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 Orange 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.  Orange 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 list eight WBIDs as Draft Group 4 §303(d) Verified was found to contain errors or discrepancies.  The errors were further found to alter the impairment status in five of the eight Orange County WBIDs listed as impaired.  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 1 of this report lists the eight Orange County Draft Group 4 §303(d) Verified WBIDs and their impairment parameter.  The section then identifies the methodology for the data evaluation to follow including  an evaluation of waterbody boundaries and water quality station allocation review, data sufficiency reviews, statistical data analysis and a review of natural conditions
Section 2 of this report identifies WBIDs with discrepancies, reviews the impairment criteria relative to the data, and describes the reason for 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 5 WBIDs that are erroneously listed on the current version of the Draft Group 4 Verified List are presented in Table i.

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

	WaterBody Segment (WBID)
	Recommendation
	Comment

	LAKE UNDERHILL (3168G)
	Remove TSI from the 303(d) Verified Listing
	TSIs below 60, when OCEPD Data and City of Orlando water quality data are taken into consideration in the impairment assessment

	PINELOCH (3168I)
	Remove TSI from the 303(d) Verified Listing
	TSIs below 60, when OCEPD Data and City of Orlando water quality data are taken into consideration in the impairment assessment

	REEDY CK E. HEADWATER (3170G)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Impairments are due to the non-anthropogenic blackwater nature of the creek system and do not require a TMDL.

	CYPRESS CREEK (3170J)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Impairments are due to the non-anthropogenic blackwater nature of the creek system and do not require a TMDL.

	LAKE BUTLER (3170Q)
	Remove Historic TSI from the 303(d) Verified Listing
	Average annual TSIs in the verified period has not exceeded 10 units over historical values based upon the incorporation of OCEPD data a TMDL is not required


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 Orange 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 eight group 4 draft 303(d) verified listed water bodies in Orange 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 Orange County
	Waterbody Segment (WBID)
	Impairment Parameters

	1
	LAKE UNDERHILL (3168G)
	Nutrients (TSI)

	2
	LAKE HOLDEN (3168H)
	Nutrients (TSI)

	3
	PINELOCH (3168I)
	Nutrients (TSI)

	4
	CLEAR LAKE (3169G)
	Nutrients (TSI)

	5
	LAKE MANN (3169I)
	Nutrients (TSI)

	6
	REEDY CK E. HEADWATER (3170G) 
	Dissolved Oxygen

	7
	CYPRESS CREEK (3170J)
	Dissolved Oxygen

	8
	LAKE BUTLER (3170Q)
	Nutrients (Historic TSI)


The procedure used for identifying the discrepancies between the FDEP and Orange 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 waterbody assessed. The assessment first evaluated the overall accuracy of the waterbody boundaries and recommended modifications in waterbodies that have a significant impact on the water quality station allocations or the characterization of homogeneous waterbody segments.  The analysis then evaluated the allocation of water quality stations to their respective waterbody.  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 to validate the impairment assessment in 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 natural blackwater creek systems, which are common in Florida and 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.
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Figure 1: FDEP Waterbody Impairments in Orange County Group 4 Waters
Table 2: TMDL Assessment Methodology for the Orange County Draft 303(d) Verified List
	Step
	Assessment Process

	1
	Waterbody boundaries evaluation

	2
	Water quality station allocation assessment.

	3
	Data sufficiency review

	4
	Statistical evaluation

	5
	Natural conditions


2.0 Detailed Description of Waterbody Impairment Discrepancies

This section describes the details of the discrepancies between the FDEP Group 4 Draft 303(d) verified list and the independent assessment performed for Orange County on the FDEP dataset to determine waterbody impairments. The analysis follows the TMDL assessment process as identified in Table 2, with a detailed discussion of each waterbody and the specific rational for each recommendation.

2.1 Waterbody Boundaries Evaluation

The evaluation of waterbody boundaries for Group 4 waters in Orange County revealed gross discrepancies in the western portion of the County, specifically in the Reedy and Cypress drainage basins, including the Reedy Creek Improvement District (RCID).  The discrepancy distorted the view of local hydrology and more significantly caused water quality stations to be misallocated causing a misrepresentation of waterbody impairments in these basins.  The waterbody identification waterbody boundaries were updated based upon information from Orange County’s Reedy Creek and Cypress Creek Drainage Basins Stormwater Management Master Plan (SAI 1996) and Reedy Creek Improvement District Master Drainage Plan Update (PBS&J April 2005).  The WBIDs were evaluated and modified to more accurately represent the water feature or flow path through the Reedy Creek Headwater utilizing the best available data and  local knowledge of the watershed.  

The RCID area is divided from the surrounding watershed by Amil Gate control structures creating a physical hydrologic divide with the upstream waters and a logical WBID divide.  WBID delineation modifications followed these divides to create homogeneous waterbody features along each of the inflows to RCID.  The internal drainage of RCID was further divided into east and west along basin divides of the two main canals running through the property.  These two canals rejoin at the S-40 control structure at the southern end of RCID at the formation of Reedy Creek.
Specific modifications that were made based upon an evaluation of Orange County’s Reedy Creek and Cypress Creek Master Plan include the creation of Lake Butler Drain (3170J1) split apart from Reedy Ck. E. on the North East side which includes the area surrounding Lake Butler.  This delineation separates the drainage flowing to the Cypress Creek Basin from the Reedy Creek Basin.  Lake Speer (3170G) is a new WBID created from parts of Lake Hickorynut Drain and Reedy Ck. E. Headwater.  Lake Hickorynut Drain (3170I1) was reshaped, and now includes part of Reedy Ck. W. Headwater, and excludes part of the area that is now allocated to the new WBID for Lake Speer.  Reedy Ck. W. Headwater (3170F) was changed to have the north part included in the WBID for Hickorynut Drain and the south part now allocated to the WBID for Reedy Ck. S. Headwater.  Reedy Ck. S. Headwater (3170F1) is a new WBID that was created from parts of Reedy Ck. North and Reedy Ck. W. Headwater.  Davenport Creek (3170K) was reshaped to include a south west portion of former Reedy Ck. North.

Specific modifications made based upon the Reedy Creek Improvement District Master Drainage Plan Update include allocating the remaining portion of  the Reedy Ck. North (3170G) to RCID W (3170E).  RCID W includes the eastern part of Reedy Ck. W. Headwater and the southern part of Reedy Ck. E. Headwater.  This updated WBID now represents the western portion of the RCID area
.   Bonnet Creek (3170D) was extended slightly to include part of former Reedy Ck. North, upstream of the confluence with S-40.  RCID E (3170E1) is a new WBID created by splitting parts of former Reedy Ck. North and Reedy Ck E. Headwater.  This updated WBID now represents the eastern portion of the RCID area.  Cypress Creek (3170J) was reshaped to include part of Reedy Ck. E. Headwater, and parts were excluded and added to the WBIDs for RCID E. and Lake Mable/South Drain.  Lake Mabel/South Drain (3170O1) is a new WBID created from parts of Cypress Creek and Reedy Ck. E. Headwater, specifically including the surrounding drainage area to Lake Mabel and South Lake.

The update also delineated Lake Butler (3170Q) from Wauseon Bay, as it represents an independent hydrologic feature separate from adjacent Lakes Butler and Down.  A new WBID was created to represent Wauseon Bay (3170QW).  

Figure 2 shows the modifications to the existing WBID boundaries.  The WBID updates are shown with red lines, and labeled according to the waterbody or flow path that the WBID represents with each newly created WBID in Italics.  The current WBID boundaries are shown as a reference using a thick blue line with purple dots indicating the location of each of the water quality sampling stations.  Each new and reshaped WBID is also listed in Table 3 along with a description of its creation or modification.
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Figure 2: Updated WBID Boundaries
Table 3: WBID Reallocations in Reedy and Cypress Creek Basins

	ID
	Waterbody
	Status
	Comment

	1
	Lake Butler Drain (3170J1)
	New
	Split from Reedy Ck. E. Headwater based upon Orange County's Reedy/Cypress Creek Master Plan

	2
	Lake Butler (3170Q)
	Reshape
	Lake Butler WBID, to exclude Wauseon Bay.

	3
	Wauseon Bay (3170QW)
	New
	Split from Lake Butler.

	4
	Lake Speer (3170G)
	New
	Split from parts of Lake Hickorynut Drain and Reedy Ck. E. Headwater based upon Orange County's Reedy/Cypress Creek Master Plan.

	5
	Lake Hickorynut Drain (3170I1)
	Reshape
	Lake Hickorynut Drain, to include part of Reedy Creek W. Headwater and excludes part of Lake Speer, based upon Orange County's Reedy/Cypress Creek Master Plan.

	6
	Reedy Ck. W. Headwater (3170F)
	Reshape
	Reedy Ck. W. Headwater, to excludes parts of Lake Hickorynut Drain and Reedy Ck. S. Headwater, based upon Orange County's Reedy/Cypress Creek Master Plan.

	7
	Reedy Ck. S. Headwatear (3170F1)
	New
	Split from parts of Reedy Ck. North and Reedy Ck. W. Headwater, based upon Orange County's Reedy/Cypress Creek Master Plan.

	8
	Davenport Creek (3170K)
	Reshape
	Davenport Creek, to include part of Reedy Ck. North, based upon Orange County's Master Plan and RCID's Master Plan.

	9
	RCID W (3170E)
	Reshape
	Reedy Ck North, renamed to RCID W, to include part of Reedy Ck. North, Reedy Ck. W. Headwater, and Reedy Ck. E. Headwater, based upon RCID's Master Plan.

	10
	Bonnet Creek (3170D)
	Reshape
	Bonnet Creek, to include part of Reedy Ck. North, based upon RCID's Master Plan.

	11
	RCID E (3170E1)
	New
	Split from parts of Reedy Ck. North, Cypress Creek and Reedy Ck. E. Headwater, based upon RCID's Master Plan.

	12
	Cypress Creek (3170J)
	Reshape
	Cypress Creek, to include part of Reedy Creek E. Headwater, to exclude parts of RCID E. and Lake Mabel/South Drain, based upon RCID's Master Plan.

	13
	Lake Mabel/South Drain (3170O1)
	New
	Split from Cypress Creek and Reedy Ck. E. Headwater, based upon RCID's Master Plan.


.

2.2 Water Quality Station Allocation Assessment
Following the revisions to Waterbody boundaries, a review was made to evaluate the proper allocation of water quality sampling stations throughout the County for Group 4 waters.  This effort is necessary to ensure that the data evaluation includes 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 67 sampling stations identified as misallocated are presented in Appendix A.  The stations are sorted by the reallocated WBID and display the stationID, station description, FDEP originally allocated WBID, and reallocation comment.
· Stations misallocated based upon the improper delineation of waterbody boundaries, exemplified in Figure 3 showing sampling stations circled in red in the center of the figure clearly located along the RCID western canal yet allocated based upon a coarsely drawn WBID line to Reedy Creek Headwater East.

· Water quality sampling stations spatially correct, yet not representative. These stations include those that are located at confluences of stream systems or stations located within stormwater retention pond or small lake off the main WBID.  Figure 4 shows three non-representative water quality sampling stations, identified in red, located in a lake off the main tributary of the Reedy Creek Headwater, yet allocated to the creek.  It is recommended that this station be unassigned to the WBID, denoted in Appendix A as reallocated to WBID: “XXX”.
· Water quality sampling stations inaccurately located and not allocated to any WBID.  Figure 5 shows an Orange County and a City of Orlando Sampling station described as Lake Pineloch yet spatially located in Osceola County and not allocated to any WBID.  Based upon the station description, these two stations are reallocated.
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Figure 3: RCID station misallocations based upon WBID boundaries
[image: image6.png]2

Fle Edt View Insert Selection Tooks Window Help

DEE& ® & fimoo =

Edtor v M [ = [

i Spatial analyst

L850 RAVPAE) DLV HHTP Ak O

Layers
= [ wa_Stationstts_eallocstion LFDAT
[ ]
5 &
<l other values>
0, agerey
<l Forids Loke Wkch
o est, Cityof Ol
 est, FDEP Central District ‘Wauseon Bay Water Quality Stations,
o Yest, FOEPIFOEP Northesst Distr formerly allocated to Lake Butler ~
o Yest,FL Gane Freshwate Fish &
st Forida Department of Evvin .
o Yest, ForidsLake iakch o (s
o Yest, Orange County Envionmen
‘@ Yesl, Reedy Creek Improvement | New WBID
o fest, USGS Wauseon Bay (3170QW)
= [ Wa_Ststionstts_ealocstion LFDAT
. . Fle Edt Ve Go Tods Wndow tep
= O wa_stationistt3_seslocation ik Lake Butler Lake Waich Sampling station
.Q, z " . « x & asox aan e e Be
>
[ wQ_Statiolist1._reallcation  Localon  |CADosuments s Salun 176Ny Donnent IS et O i
| osecrio | Shapet sta 1 w
=0 weis selected & 2736 point 2IFLORANBC22 CENTER OF LAKE PNELOCH
= O wa_stationistt3_seslocation Jsc % el D e LR Rl
L4 b ¢ S st ot
= O waQ_Stationlist19_reallocation Cy| & canals_Cresf
) "o
= 0 wQ_stationlist13_realocation All ./ & ot
° TP
&0 county_tved
= O wa_stations_3173 - - [ CountyMasig
° > s Bl ay_bnd
50 oraiage o4
= O wa_stationistt3_seslocation kE S0 femagsit
) S ittt Aot 1] 4 20| Sho 0[S Rosords (2o 4000 Slsted) Opions
% O Wa_stakions_3173 seection & ox —
@ O waQ_Stationlist19 31734 5 Gix_polyline
5 0 WQ_Stationlist19 Albcated to 317 s s . ] Go_polyineinno
= O dotpho_index43 S Group2_tmpairments
- &) Aoro
YRR — 5 susdcons
. 0] urscictons_region
Display [ Source | Selection | Catalog LA Ell jurisditions_region_dissalve
T—— & astciyoforiando
Draving ~ | R O~ o~ 0 el Zlfe -] Bz u Ar Sy by 2~ D LUSE1997 region
S0 e
Norber of festures sslcted: 2 480100.75 1522616.70 Feet iy
& ] major_streets
0 erge_output
S
&0 oc_Boundsry_UTHn
&l oC_hyero.ivers
&0 OC_unisdetons._region
&0 ovisdo_esun
2 primary_Cansls
S0 Rivers_Cresks
TR





Figure 4: Non-representative sampling stations
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Figure 5: Misallocated Stations to Lake Pineloch

2.3 Data Sufficiency Review

Orange County EPD Sampling Data

In a review of the data utilized in the assessment of waterbody impairments, a significant amount of data known to be sampled in Lake Butler among other lakes was missing from the analysis.  It was determined that Orange County Environmental Protection Division (OCEPD) data sampled after 1998 was not included in the IWR database run 20.  OCEPD supplied this analysis with samples taken from the data source and provided the data in Excel format.  In many waterbodies, OCEPD represents the largest provider of water quality data and it would be a major oversight if this data set was overlooked in the analysis.  
OCEPD staff has been in contact with FDEP and are jointly working towards the incorporation of all OCEPD data into the analysis, as an interim measure, the data for the impaired listed waters was incorporated into the independent analysis and the results impacting impairments are documented in the section 2.4.  A summary of the 11 water quality sampling stations representing 234 independent sampling days, collecting over 2500 parameter values missing from the FDEP analysis are listed in Table 4.  The table includes the allocated or reallocated WBID for the sampling station, station ID, OCEPD station description, number of sampling days and the range of dates sampled.
Inappropriate Use of Lake Watch Data

The evaluation of the data sufficiency also revealed that 12 Lake Watch stations in four impaired WBIDs were being utilized in the assessment of the verified impairments.  Although, the data quality control procedures on the Lake Watch data are 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 5 lists the four Orange County Impaired WBIDs for which 644 unique sampling days worth of data was utilized in the impairment assessment.  The resulting impairment condition associated in each of the WBIDs without the Lake Watch data is presented in Section 2.4.
Table 4: Orange County EPD Sampling Data Not Included in IWR Run 20 for Waters Listed as Impaired 

	Impaired Waterbody
	Station
	Station Description
	# of Sampling days
	Minimum Sampling Date
	Max of Sampling Date

	LAKE UNDERHILL (3168G)
	21FLORANLE31
	Underhill
	4
	5/8/02
	9/29/03

	LAKE HOLDEN (3168H)
	21FLORANBC14N
	Holden N
	48
	1/21/98
	11/8/04

	LAKE HOLDEN (3168H)
	21FLORANBC14S
	Holden S
	47
	1/21/98
	11/8/04

	PINELOCH (3168I)
	21FLORANBC22
	Pineloch
	28
	3/26/98
	12/1/04

	PINELOCH (3168I)
	21FLORANBC22E
	Pineloch E
	4
	2/12/04
	6/30/04

	CLEAR LAKE (3169G)
	21FLORANSC7
	Clear
	6
	8/14/02
	10/25/04

	LAKE MANN (3169I)
	21FLORANSC12
	Mann
	7
	8/14/02
	10/25/04

	LAKE MANN (3169I)
	21FLORANSC12N
	Mann North
	3
	1/28/04
	10/25/04

	LAKE MANN (3169I)
	21FLORANSC12S
	Mann South
	3
	1/28/04
	10/25/04

	LAKE BUTLER (3170Q)
	21FLORANCC4
	Butler
	63
	4/6/98
	1/4/05

	Waseon Bay (3170QW)
	21FLORANCC21
	Wauseon Bay
	26
	1/3/00
	1/4/05


Table 5: 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

	LAKE HOLDEN (3168H)
	Lk Watch
	203
	7/26/95
	12/16/02

	PINELOCH (3168I)
	Lk Watch
	39
	1/31/93
	4/12/00

	CLEAR LAKE (3169G)
	Lk Watch
	237
	5/23/94
	9/16/02

	LAKE BUTLER (3170Q)
	Lk Watch
	165
	10/14/93
	12/11/02


2.4 Statistical Evaluation

Following the WBID allocation recommendations, the station allocation assessment, the inclusion of OCEPD data and the exclusion of Lake Watch data, the assessment of waterbody impairments can proceed utilizing only that data that uniquely characterizes the impairment condition of each waterbody.   
Lake Underhill (WBID 3168G)

Lake Underhill is located just south of the Orlando Executive Airport and bisected by toll road SR408.  Figure 6 shows the location of the lake in relation to the surrounding area and the location of each of sampling locations distributed throughout the lake including the Lake Watch station, shown in yellow that will be removed from the data analysis prior to the impairment assessment.

FDEP has listed Lake Underhill for nutrients (TSI) based upon three average annual TSI values in 1999, 2001, and 2002, citing TSI values of 58.6, 56.1, and 40.5, respectively.  Although none of these values are in excess of the 60 TSI standard for typical class III freshwater lakes a reference has been made to the historical color derived from Florida Lake Watch, the Southwest Florida Water Management District, and the EPA's Lake Regions of Florida Report indicate that these water bodies have been determined to have low color (<40 Pt-Co units) and therefore are held to the criteria of an annual TSI average of less than 40, per Rule Ch. 62-303.352.2. 

Although the Lake Regions indicates that lakes in the Orlando Ridge are low in color, based on natural site-specific conditions of the region, these WBIDs should not be held to this criterion. The “Characterization of Lake Regions in Florida,”  cited for the low color values in the Orlando Ridge also indicates lakes in this region are characterized by naturally high phosphorus values.  During the assessment of Group 2 waters in Orange County the Orlando Ridge water quality characteristics were thoroughly discussed concluding that FDEP will utilize the 60 TSI rather than the 40 TSI standard to assess lakes in this region.  FDEP recognized that the color based Trophic State Index standard based upon lakes in the Florida Panhandle may not be relevant to lakes in Orlando. In support of this position, PBS&J prepared a submittal that included a detailed literature review previous paleolimnological, geological, and water quality studies in the Orlando Ridge, concluding that the 40 TSI standard typically reserved for light colored lakes is not appropriate for lakes in the Orlando Ridge and in the absence of data to indicate an exact lake specific target, lakes in the Orlando Ridge will be characterized utilizing a TSI standard of 60.
Table 6 lists the average annual TSI values calculated for Lake Underhill in the verified period following the station reallocations, removal of Lake Watch data, and the addition of OCEPD data.  The data reveal that the TSI is both stable and the average annual TSI value is consistently below 60 for every year a valid calculation was available.
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Recommendation:  Remove the Nutrient Impairment for Lake Underhill from the Verified List based upon a TSI standard of 60.
Table 6: Lake Underhill (3169I) Adjusted Average Annual TSIs
	Year
	Annual Average TSI

	1998
	55.61

	1999
	58.59

	2000
	56.32

	2001
	56.08

	2002
	40.39
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Figure 6: Lake Underhill Water Quality Sampling Stations
Lake Pineloch (WBID 3168I)
Lake Pineloch WBID (3168I) is located in Central Orange County, just east of Orange Avenue (Between Delaney and Fern Creek Avenue). Figure 4 in the previous section shows the location of the lake in relation to the surrounding area including two misallocated stations erroneously located in Osceola County and reallocated to Lake Pineloch for the impairment assessment.
FDEP has listed Lake Pineloch for nutrients (TSI) based upon three average annual TSI values in 1998, 1999, and 2002, citing TSI values of 48.6, 50.0, and 48.1, respectively.  Although none of these values are in excess of the 60 TSI standard for typical class III freshwater lakes a reference has been made to the historical color derived from Florida Lake Watch, the Southwest Florida Water Management District, and the EPA's Lake Regions of Florida Report indicate that these water bodies have been determined to have low color (<40 Pt-Co units) and therefore are held to the criteria of an annual TSI average of less than 40, per Rule Ch. 62-303.352.2. 

As with Lake Underhill, Lake Pineloch is also located in the Orlando Ridge and should be assessed based upon the 60 TSI standard rather than the 40 standard. Table 7 lists the average annual TSI values calculated for Lake Pineloch in the verified period following the station reallocations, removal of Lake Watch data, and the addition of OCEPD data.  The data reveal that the TSI is both stable and well below the average annual TSI value is consistently below 60 for every year a valid calculation was available.

[image: image10.png]



Recommendation:  Remove the Nutrient Impairment for Lake Pineloch from the Verified List based upon a TSI standard of 60.
Table 7: Lake Pineloch (3168I) Adjusted Annual Average TSIs

	Year
	Annual Average TSI

	1998
	51.35

	1999
	50.32

	2000
	51.19

	2001
	48.00

	2002
	49.55

	2004
	50.21


Lake Butler (WBID 3170Q) / Wauseon Bay (WBID 3170QW)

Lake Butler (WBID 3170Q) is located in western Orange County, Florida, between Winter Garden – Vineland Road (County Road 535) and Apopka – Vineland Road.  Lake Butler along with Wauseon Bay are shown in Figure 7.  The figure shows water quality sampling locations previously allocated to Lake Butler, reallocated to Wauseon Bay using red dots and the Lake Watch Sampling station in Lake Butler and has hence been removed from the impairment assessment.  

As stated in Rule Ch. 62-303.352.3, 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. FDEP has cited Lake Butler average annual TSIs of 26.6, 24.6, 29.0, 37.3, and 41.7 in 1998, 1999, 2000, 2002, and 2003 as justification for the historic impairment.  However, demonstrated by the data presented in Table 8 annual average TSI values have not increased by 10 units over the assessment period, and therefore, there are no data to support the conclusion that this waterbody is impaired for historic nutrients (TSI).  In large part this alternation of the impairment assessment was due to the inclusion of the OCEPD data set.  Using the AATSI values in Table 8 the minimum historic five year rolling average annual TSI can be calculated as 28.02, leading to a corrected historic TSI criteria of 38.02, which has not been exceeded in any of the years in the verified period.    
As a large volume of samples were reallocated to Wauseon Bay and impairment assessment was also performed on the WBID with the resulting AATSI values being presented in Table 9.  As with Lake Butler, the 5 year rolling minimum average plus 10 TSI units (32.45 + 10 = 42.45) was not exceeded in any of the values during the verified period. 
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Recommendation:  Based upon a more complete and reassessment of the dataset, Remove the Historic Nutrient Impairment for Lake Butler from the Verified List because the average annual TSIs in the verified period has not exceeded 10 units over historical values.
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Figure 7: Lake Butler (WBID 3170Q) / Wauseon Bay (WBID 3170QW)
Table 8: Lake Butler (3170Q) AATSI Values and 5 yr Historic Average

	Year
	Annual Average TSI
	Minimum 5 yr Historic Average

	1994
	24.61
	28.02

	1995
	35.00
	

	1996
	24.45
	

	1997
	35.70
	

	1999
	23.68
	

	2003
	37.34
	

	2004
	27.00
	


Table 9: Wauseon Bay (3170QW) AATSI Values and 5 yr Historic Average

	Year
	Annual Average TSI
	Minimum 5 yr Historic Average

	1993
	28.68
	32.45

	1994
	29.50
	

	1995
	40.41
	

	1996
	31.22
	

	1997
	38.09
	

	2003
	38.27
	

	2004
	29.76
	


2.5 Natural Conditions

The Kissimmee River is located along the southwestern border of Osceola  County forming the County’s western border with Polk County as depicted in Figure 8.  FDEP has listed waterbodies along the river as impaired for dissolved oxygen, including Reedy Creek, Cypress Creek and Bonnet Creek in the headwaters of the system through the RCID property and the Kissimmee River and Blanket Bay Slough along the river in southern Osceola County. An evaluation of the data reveals that a vast majority of the data samples in the system have dissolved oxygen levels below 5.0 mg/L, the State Water Quality Standard for dissolved oxygen.  However local data for the watershed documents 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 8: Dissolved Oxygen Impaired Waters along the Kissimmee River
Black water 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 which are enhanced by groundwater infiltration, high organic content and high iron levels. 

An analysis of the water quality data for the Kissimmee River chain indicates that the waterbody 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 10, which include minimum, maximum, average and standard deviation statistics for dissolved oxygen, pH, color and iron.  Table 11 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 10: Historic Data for Impaired WBIDs in the Kissimmee River 
	Parameter
	Data
	RCID E
	RCID W
	CYPRESS CREEK
	BONNET CREEK

	pH

	Min  
	No data available prior to 1998 in the IWR database 
	3.7
	3.6
	5.3

	
	Max  
	
	7.1
	7.2
	7.0

	
	Average  
	
	6.2
	4.1
	6.2

	
	Std Dev  
	
	0.4
	0.8
	0.5

	Dissolved Oxygen (mg/L)

	Min  
	No data available prior to 1998 in the IWR database 
	0.5
	1.0
	2.6

	
	Max  
	
	9.5
	9.7
	7.8

	
	Average  
	
	4.4
	4.1
	5.3

	
	Std Dev  
	
	1.8
	2.0
	1.3

	Color (Pt_Cobalt units)

	Min  
	No data available prior to 1998 in the IWR database 
	100
	10
	60

	
	Max  
	
	660
	740
	400

	
	Average  
	
	310
	340
	191

	
	Std Dev  
	
	129
	221
	101

	Iron (ug/L)

	Min  
	No data available prior to 1998 in the IWR database 
	0
	0
	0

	
	Max  
	
	590
	530
	998

	
	Average  
	
	290
	345
	319

	
	Std Dev  
	
	146
	153
	228


Table 11: Verified Period Data for Impaired WBIDs in the Kissimmee River Chain 
	Parameter
	Data
	RCID E
	RCID W
	CYPRESS CREEK
	BONNET CREEK

	pH

	Min  
	4.3
	4.6
	3.2
	4.2

	
	Max  
	6.8
	7.4
	7.3
	7.6

	
	Average  
	5.4
	6.1
	4.6
	6.5

	
	Std Dev  
	0.7
	0.6
	1.3
	0.7

	Dissolved Oxygen (mg/Ll)

	Min  
	0.9
	0.3
	0.7
	0.2

	
	Max  
	5.9
	8.3
	7.0
	9.2

	
	Average  
	3.4
	4.1
	3.3
	4.6

	
	Std Dev  
	1.5
	1.7
	2.0
	2.1

	Color (Pt_Cobalt units)

	Min  
	80
	50
	20
	25

	
	Max  
	200
	600
	1100
	460

	
	Average  
	140
	271
	372
	151

	
	Std Dev  
	60
	124
	333
	107

	Iron (ugl)

	Min  
	 
	90
	196
	110

	
	Max  
	 
	683
	800
	1100

	
	Average  
	 
	316
	418
	357

	
	Std Dev  
	 
	150
	211
	205


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 inthe Kissimmee River (see Figures 9 and 10). 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 Reedy Creek system, available data clearly indicates that this system is a black water creek.  As such the low dissolved oxygen concentrations is not a measure of impairment, but a natural condition.
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Recommendation:  Recognizing that the existing water quality data for Reedy Creek is consistent with blackwater creeks and lacking any demonstration that the low dissolved oxygen is caused by any anthropogenic sources remove the Dissolved Oxygen Impairment for RCID E (3170E formerly 3170G) and Cypress Creek (3170J) from the Verified List.
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Figure 9: Dissolved Oxygen vs. pH 
for the Impaired WBIDs in the Kissimmee River Chain
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Figure 10: Dissolved Oxygen vs Temperature
for Impaired WBIDs in the Kissimmee River Chain
3.0
Summary

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.  Orange 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, 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 Orange County WBIDs contained errors in 5 of the 8 WBIDs identified that were listed as impaired.  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, 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.
Table 12 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, water quality station allocation corrections, and WBID delineation modifications.

Table 12: Revised Impairment Parameters

	WaterBody Segment (WBID)
	Recommendation
	Comment

	LAKE UNDERHILL (3168G)
	Remove TSI from the 303(d) Verified Listing
	TSIs below 60, when OCEPD Data and City of Orlando water quality data are taken into consideration in the impairment assessment

	PINELOCH (3168I)
	Remove TSI from the 303(d) Verified Listing
	TSIs below 60, when OCEPD Data and City of Orlando water quality data are taken into consideration in the impairment assessment

	REEDY CK E. HEADWATER (3170G)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Impairments are due to the non-anthropogenic blackwater nature of the creek system and do not require a TMDL.

	CYPRESS CREEK (3170J)
	Remove dissolved oxygen from the 303(d) Verified Listing
	Impairments are due to the non-anthropogenic blackwater nature of the creek system and do not require a TMDL.

	LAKE BUTLER (3170Q)
	Remove Historic TSI from the 303(d) Verified Listing
	Average annual TSIs in the verified period has not exceeded 10 units over historical values based upon the incorporation of OCEPD data a TMDL is not required


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 waterbody delineation recommendations and revise the current working version of WBID shapefile.

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

3. Rerun the IWR data analysis, using the updated version of Florida STORET including the OCEPD data, and confirm the conclusions presented in this report.

4. Modify the current draft of the Group 4 §303(d) Verified List by removing the 5 water quality impairment listings described in Section 2.  

























� It is of note that most of the water quality sampling stations previously allocated to the Reedy Ck. North WBID 3170G are spatially located in RCID W (3170E).


� pH ranges: Acidic < 6.5 ; Neutral between 6.5 and 7.5; Basic > 7.5


� Per Class III Freshwater State of Florida Water Quality Standards: Dissolved Oxygen shall not be depressed below 5.0 mg/l


� Per the Impaired Waters Rule 62-303 light colored is indicated as below 40 pt cobalt units and dark colored above 40 pt cobalt units.


� Per Class III Freshwater State of Florida Water Quality Standards: Iron shall not be exceed 1000 ug/l


� pH ranges: Acidic < 6.5 ; Neutral between 6.5 and 7.5; Basic > 7.5


� Per Class III Freshwater State of Florida Water Quality Standards: Dissolved Oxygen shall not be depressed below 5.0 mg/l


� Per the Impaired Waters Rule 62-303 light colored is indicated as below 40 pt cobalt units and dark colored above 40 pt cobalt units.


� Per Class III Freshwater State of Florida Water Quality Standards: Iron shall not be exceed 1000 ug/l
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