Lake Parker, Lake Bonny, and Banana Lake

Geographic Locations and General Information

Lake Parker is approximately 2,270 acres in size, and it is located just northeast of downtown Lakeland.  The watershed of Lake Parker is ca. 24 square miles (Polk County, 2002), and is mostly comprised of a mixture of commercial and residential land uses. The average water depth for Lake Parker is 10 feet.  Lake Bonny, which is approximately 350 acres in size, is located south of Lake Parker.  Lake Bonny’s watershed is approximately 2.8 square miles, and the average depth of the lake is ca. 8 feet.  The watersheds of both lakes have experienced dramatic population growth during the 50 years.  

Further south, Banana Lake was identified as having the worst water quality of any of the 573 Florida lakes studied by Brezonik (1984).  Banana Lake’s poor water quality was responsible for the lake being listed at the number two priority water body for the Southwest Florida Water Management District’s SWIM program (SWFWMD, 1989).  Water discharging from Banana Lake eventually enters Lake Hancock via Banana Creek (also called the Banana Lake Canal).

Generalized Water Quality

Lake Parker’s water quality has been consistently classified as hypereutrophic, with TSI values in excess of 70 since the late 1960’s (Figure 3).  Lake Bonny’s water quality has varied between eutrophic (TSI values 60 to 70) and hypereutrophic (TSI values > 70) classifications for the past several decades (Figure 3).  According to Polk County (2002), both Lakes Parker and Lake Bonny are phosphorus-limited systems.

Figure 3 – Lake Parker and Lake Bonny TSI Values (graphs from Polk County, 2002). 
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As noted above, Banana Lake had the distinction of having the worst water quality of any of the 573 Florida Lakes analyzed by Brezonik (1984).  Banana Lake is characterized by persistent algal blooms, poor recreational value, and a severely restricted fisheries diversity (SWFWMD, 1989),

The trophic state index values for Banana Lake indicate a period of improvement from the mid-1980’s to the mid-1990’s (Fig. 4).  However, water quality has not continued to improve over the past decade, and may be either stable or slightly degrading.  Regardless, water quality in Banana Lake has been classified as “poor” for at least the past 20 years (Polk County, 2002).

Figure 4 – Banana Lake TSI Values (graphs from Polk County, 2002).
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Waterbodies on FDEP’s Group 3 Basins Verified List (April 5, 2005)

The following table summarizes the water bodies in the Lake Parker and Banana Lake Watershed that have made FDEP’s Group 3 Basin Verified List.

Table 3 – Water Body, WBID (water body ID) and parameter(s) of concern from FDEP’s Group 3 TMDL Waters Verified List (April 5, 2005).

	Water Body
	WBID
	Parameter(s) of Concern

	Lake Parker
	1497B
	TSI > 60

	Banana Lake
	1549B
	TSI > 60, DO < 5 mg / l

	Banana Lake Canal
	1549A
	Chl A > 20 ug / l; DO < 5 mg / l; Unionized Ammonia > 0.02 mg / l


Pollutant Loading Models and Pollutant Reduction Efforts

For Lake Parker, a number of stormwater treatment projects are either ongoing or in the design phase.  These projects are:


Lake Parker Southwest Outfall Retrofit
This project involves land purchase and the construction of two stormwater wet detention ponds in the southwest portion of the lake’s watershed.  A baffle box will be located upstream of the two ponds.  There have been some hurricane-related delays with the project, but the stormwater ponds are ca. 70 % complete.  When the final project is completed, the pond system is expected to reduce ca. 55 % of the TSS load, 16 % of the TN load, and 46 % of the TP load from this 595 acre drainage basin.

Lake Parker Northwest Tributary Stormwater Retrofit

This project involves the retrofit of “first flush” inflows from the 2,016 acre northwest sub-basin to Lake Parker.  This sub-basin is the largest single nutrient source to Lake Parker.  The land for this project was purchased by the City of Lakeland, and the project intent is to enhance the nutrient removal of already-existing stormwater treatment ponds by expanding the wet and dry retention ponds to allow for a greater amount of flow to be treated prior to discharge into Lake Parker.

Alternative Stormwater BMP’s for Lake Parker Southwest Basin

This project seeks to provide for additional stormwater treatment in the Southwest Basin of Lake Parker “upstream” of the point of discharge of stormwater into the wet detention treatment ponds mentioned above.  The performance of these downstream treatment ponds would be enhanced if stormwater could be treated at multiple locations within the watershed, as a form of “treatment train” for stormwater in this highly urbanized watershed.  This project is in the conceptual design stage, and will proceed in cooperation with the City of Lakeland once land becomes available for stormwater treatment.

Banana Lake Wastewater Effluent Removal

Since 1926, the City of Lakeland’s sewage treatment plant discharged directly into Banana Lake.  This discharge, which increased to approximately 9 mgd of flow, was completely eliminated in 1987 by routing the discharge to an artificial wetland located four miles south of the lake.  This action eliminated annual pollutant loads of approximately 460,000 pounds of TN and 218,000 pounds of TP (SWFWMD, 1989).

Banana Lake Sediment Removal Project

Polk county and the Florida Fish and Wildlife Conservation Commission identified sediment nutrients as an ongoing problem for Banana Lake, even after diversion of the City of Lakeland’s wastewater treatment plant discharge.  In response, whole-lake dredging was undertaken.  During 1990 to 1991, approximately 800,000 cubic yards of sediment were removed from the bottom of Banana Lake.  While in-lake nutrient levels were reduced, water quality in Banana Lake continues to be classified as “poor”, with TSI values persistently above 80 (Polk County, 2002).  However, both the diversity and the abundance of fish found in Banana Lake has increased since the completion of the dredging project (SWFWMD, 2005).  

Future Work for Banana Lake

Pollutant load decreases needed to reduce Banana Lake’s TSI value to less than 60 would need to be in the range of a 90 percent reduction, which is held to be unrealistic (SWFWMD, 2005).  Further improvements in water quality are not expected, but ongoing habitat restoration projects will be pursued when opportunities and funding allow.

Ongoing and proposed stormwater retrofit projects have the potential to improve water quality in Lake Parker, although reaching a goal of having a TSI value of less than 60 may be unrealistic for a lake which has such an urbanized watershed.  Lake Bonny has received less attention, although its water quality concerns are probably similar in nature to those of Lake Parker.

For Banana Lake, tremendous resources have been spent on diversion of the City of Lakeland’s wastewater treatment plant outfall, and also on a whole-lake sediment removal project.  Despite these efforts, there has not been an overall improvement in water quality in Banana Lake over the past decade, and water quality continues to be classified as “poor”.  However, whole-lake dredging may have created better habitat conditions for fisheries, as there is evidence of increased diversity and biomass of fish in Banana Lake.  

Lake Hancock, Saddle Creek, and the Upper Peace River
Geographic Locations and General Information

Lake Hancock is a large (ca., 4,500 acres) hypereutrophic lake north of Bartow and southeast of Lakeland.  It is the fourth largest lake in Florida, with a watershed of ca. 131 square miles (ERD, 1999).  Water levels in the lake are regulated via a weir in South Saddle Creek.  This weir, which was completed in 1962, is designated Structure P-11.

Flows from Lake Hancock exit the lake via South Saddle Creek.  Saddle Creek then joins with Peace Creek to form the Peace River itself, at a point just northeast of the City of Bartow.  The Peace River then travels more than 100 miles until it empties into Charlotte Harbor, a SWIM priority water body, and an “estuary of national significance” via its inclusion in the U.S. EPA’s National Estuary Program.

Generalized Water Quality

Lake Hancock has long been characterized as one of the most polluted lakes in Florida.  Concerns about the lake’s poor water quality date back to at least the 1950’s (ERD, 1999).  Water discharged from Lake Hancock has been identified as a major impact to both the Peace River and Charlotte Harbor (Coastal Environmental, 1995; ERD, 1999).  

Water quality in Lake Hancock has remained “poor” over the past 30 years, with TSI values consistently well above the hypereutrophic TSI threshold value of 70 (Figure 5).

Figure 5 – Banana Lake TSI Values (graphs from Polk County, 2002).
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Due in no small part to the influence of Lake Hancock discharges, water quality in South Saddle Creek and the Upper Peace River has been consistently characterized as “poor”, based on elevated Chlorophyll A values, high BOD values, and low DO (SWFWMD, 2000).  

Waterbodies on FDEP’s Group 3 Basins Verified List (April 5, 2005)

The following table summarizes the water bodies in the Lake Hancock and Upper Peace River watershed that have made it to FDEP’s Verified Impaired List, and the water quality parameter(s) that is/are viewed as impaired.

Table 4 – Water body, WBID (water body ID) and parameter(s) of concern from FDEP’s Group 3 TMDL Waters Verified List (April 5, 2005).

	Water Body
	WBID
	Parameter(s) of Concern

	Lake Hancock
	1623L
	TSI > 60; DO < 5 mg / l

	Saddle Creek Below Lake Hancock
	1623K
	Chl A > 20 ug / l; DO < 5 mg / l

	Peace River Above Bowlegs Creek
	1623J
	Fecal Coliform Bacteria


Pollutant Loading Models and Pollutant Reduction Efforts

Lake Hancock, as well as the Upper Peace River, appears to be strongly nitrogen-limited (Polk County, 2002; Brenner et al. 2002; District unpublished data).  Not only do discharges from Lake Hancock adversely affect water quality in South Saddle Creek and the Upper Peace River, nitrogen loads in the Upper Peace River (above Bartow) were estimated to contribute ca. 21 percent of the total point and non-point source loads for the entire Peace River (Coastal Environmental, 1995).  Further work by the SWFWMD has supported the importance of Lake Hancock discharges on water quality in Charlotte Harbor, as nitrogen yields (kg TN / ha / yr) from the Lake Hancock watershed are more than twice as high as most sub-basins in the Peace River (Figure 6).

Figure 6 – Watershed-level nitrogen yields for Peace River sub-basins (data from SWFWMD).
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When ERD (1995) attempted to develop a nitrogen-loading model for Lake Hancock, significantly more nitrogen was measured leaving the lake via Structure P-11 (271,700 kg TN / yr) than could be accounted for from stormwater loads, direct atmospheric deposition, and seepage (175,879 kg TN / yr).  The unresolved amount (95,821 kg TN / yr) could be due to either sediment resuspension, or in-situ nitrogen fixation by the lake’s blue green algae.  Brenner et al. (2002) concluded “…Lake Hancock is apparently N-limited” and that nitrogen isotope values “…suggest relatively high primary production and perhaps a contribution to the sedimented OM [organic matter] from nitrogen-fixing blue-green algae.  Preliminary work by Montoya and Frazer (unpublished data) has shown that nitrogen fixation occurs within the waters of Lake Hancock, and potentially at levels that could account for the “unresolved” nitrogen load amount (95,821 kg TN / yr) previously attributed to sediment resuspension.

The District has spent considerable time and resources examining nutrient budgets and water quality restoration strategies for both Lake Hancock and the waters downstream from Lake Hancock.  As a result of these efforts, the District has concluded that, “A study conducted by the District in the late 1990s investigated the cost and benefits of improving water quality in the lake versus improving the water quality of the water leaving the lake. The in-lake option would benefit the lake, river and estuary, while treating the water leaving the lake benefits only the river and estuary. The results of the study showed little benefit (emphasis added) for in-lake water quality treatment in regard to the high cost of treatment. Based on the findings of the study the option to treat waters leaving the lake was chosen.”

With the addition of more recent studies suggesting that in situ nitrogen-fixation, rather than sediment resuspension, is the process that accounts for the unresolved nitrogen load leaving Lake Hancock, in excess of the amount entering the lake, then the long-term benefits of sediment removal efforts might be potentially similar to those realized for Banana Lake.

The project designed to treat water leaving Lake Hancock is described below:


Lake Hancock Outfall Treatment Project
The Lake Hancock Outfall Treatment Project involves constructing a treatment system to improve water quality leaving the lake. Discharge from the lake has been documented as a major source of poor water quality in the upper Peace River. This poor water quality from the lake affects the entire river all the way to Charlotte Harbor, an “estuary of national significance,” and a State Surface Water Improvement and Management (SWIM) priority water body.  The first step in the process is to investigate the feasibility of various water treatment methods, which may include constructed wetlands, sand filter systems, chemical treatment followed by settling, aquatic plant-based water treatment technology or other physical treatment processes. The second step involves the final design, engineering, environmental permitting, and preparation of the construction 

documents for the selected treatment methods. Construction of the treatment system could commence after the permits are issued. The treatment system is to be constructed on the Old Florida Plantation property purchased by the District in 2003.

The Peace River above Bowlegs Creek is listed as impaired for fecal coliform bacteria.  The water quality standard for Class III waters for fecal coliform bacteria are a geometric mean of 200 CFU/100 ml, a maximum single-sample level of 800 CFU/100 ml, and a level of <400 CFU/100 ml for 90% of samples.  While these levels are apparently exceeded in this portion of the Upper Peace River (as well as in the Peace Creek and Wahneta Farms Drainage Canals), source-identification studies would be needed to determine the basis for exceedance of standards (Griffin et al., 1999). Prior to development of projects aimed at reducing fecal coliform abundance to below levels of “impairment” it would be worthwhile understanding the sources and implications to public health of these bacterial abundance indicators.
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