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Background

Lake Maggiore is a 380 acre, freshwater, triangular-shaped water body located in southern Pinellas County.  Lake Maggiore receives stormwater runoff from a 2,290 acre watershed, which is comprised primarily of residential and light industrial land use.  Virtually all of the development within the watershed occurred prior to the implementation of current stormwater management regulations.  As a result of untreated stormwater runoff, Lake Maggiore ranks in the upper percentile ranges of the Florida Trophic State Index (FTSI).  The FTSI is an index which integrates chlorophyll a concentrations, water transparency, and nutrient concentrations into a single number representing the relative productivity or potential productivity of a Florida lake (Huber et al. 1982). The FTSI of Lake Maggiore has historically remained above 80, which ranks it as a highly productive, hypereutrophic lake.  Lake Maggiore has remained below 80 since the completion of dredging in October 2006.
 The District's Pinellas-Anclote River Basin Board and the City of St. Petersburg began lake restoration efforts in 1989 with a cooperatively funded diagnostic study.  The diagnostic study indicated that untreated stormwater and the large quantity of organic muck and sediments located on the lake bottom were contributing to the excessive nutrient enrichment of the lake.  Excessive nutrients caused persistent algae blooms, poor water clarity, low dissolved oxygen, periodic fish kills, elevated bacteria levels and prolific growth of invasive plants like cattails and water hyacinths. The results of the diagnostic study became the basis for the development of a Lake Maggiore Restoration and Management Plan implemented through a "Master Agreement".  The Lake Maggiore Restoration Plan outlined a series of lake restoration projects focused on the improvement of the lake's water quality, habitat and recreational benefits.  Projects in the plan included retrofitting the stormwater conveyance system, constructing five alum treatment facilities to treat stormwater runoff, mechanically removing the invasive plants, replacing the failing outfall structure on Salt Creek and dredging an estimated 1.3 million cubic yards of sediment from the lake's bottom.  All improvements have been completed.

Water Quality

A surface water quality monitoring program for Lake Maggiore was developed and implemented in 1996 by the District's Environmental section.  The monitoring program consists of baseline data that was collected before restoration projects were implemented, data collected while projects were ongoing and post restoration data collection for several years after projects are completed.  Data collected for the monitoring program will be used to determine the relative effectiveness of the water quality enhancement projects that were implemented to improve Lake Maggiore.   Environmental staff began collecting data in 1996 and currently collects data at 5 stations on a monthly frequency.  The sampling station ID's are 901, 902, 903, 904 and 905 as shown in Figure 1.   Historical stormwater sampling sites 1022, 1023, and 1024 are also shown in Figure 1 but are no longer sampled by District staff.  Field data and water quality samples are collected in compliance with the Environmental Section’s Standard Operating Procedure (SOP) manual; October 2006.  
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Figure 1.  Location of current and historical sampling sites located on Lake Maggiore.

The Environmental Section’s SOP was created in accordance with procedures described in the Florida Department of Environmental Protection (FDEP) Standard Operating Procedures (F.A.C. 62-160). The field parameters include: dissolved oxygen, temperature, pH, conductivity, and salinity.  Field data are collected in situ using a YSI mulitsonde 600 XLM that is calibrated before and after sampling.  Water clarity measurements are also collected in the field using a secchi disk to measure disappear and reappear depths.  Water quality samples for the Lake Maggiore project are analyzed by the Southwest Florida Water Management District's (SWFWMD) Chemistry Laboratory (Brooksville, Florida).  All samples are analyzed in compliance with the laboratory's Comprehensive Quality Assurance Plan.  The normal suite of water quality parameters analyzed is listed in Table 1.  Due to the alum treatment facilities, dissolved aluminum was added to the normal suite of parameters tested.  Qualified field and laboratory data are currently stored in the laboratory's LIMS database.  These data have been exported into Excel format for analyses.  All laboratory data are scheduled to be uploaded into the FDEP STORET database.

	STORET
	PARAMETER NAME
	UNITS
	 
	STORET
	PARAMETER NAME
	UNITS

	 
	
	
	
	
	
	 

	191
	Color
	Pcu
	
	941
	Potassium, Dissolved
	mg/L

	299
	Hydrogen Ion
	mg/L
	
	946
	Chloride, Dissolved
	mg/L

	530
	Alkalinity, Total (as CaCO3)
	mg/L
	
	1046
	Sulfate, Dissolved
	mg/L

	600
	Total Suspended Solids
	mg/L
	
	1106
	Iron, Dissolved
	mg/L

	610
	Nitrogen, Total
	mg/L
	
	32210
	Aluminum Dissolved
	mg/L

	615
	Ammonia, Total (as N)
	mg/L
	
	32211
	Chlorophyll a, Trichromatic
	ug/L

	630
	Nitrite, Total (as N)
	mg/L
	
	32212
	Chlorophyll a, Monochromatic
	ug/L

	665
	Nitrate+Nitrite, Total (as N)
	mg/L
	
	32214
	Chlorophyll b, Trichromatic
	ug/L

	671
	Phosphorous, Total (as P)
	mg/L
	
	32218
	Chlorophyll c, Trichromatic
	ug/L

	915
	Orthophosphate, Dissolved (as P)
	mg/L
	
	70300
	Phaeophytin a, Spectrophotometric
	ug/L

	925
	Calcium, Dissolved
	mg/L
	
	82079
	Residuals, Dissolved
	mg/L

	930
	Magnesium, Dissolved
	mg/L
	
	
	Turbidity, Lab
	ntu

	935
	Sodium, Dissolved
	mg/L
	 
	 
	 
	 


Table 1.  Water quality parameters that are analyzed by the Southwest Florida Water Management District's Chemistry Laboratory. 

Results

Water quality data for select parameters were analyzed and results are displayed in Figures 2 through 8.  No significant trends are noted for any of the parameters analyzed.  However, there was a noticeable increase in conductivity when dredging began in October 2004; however, conductivity has declined since dredging ended in October 2006. The initial increase in conductivity can be attributed to an increase in groundwater seepage into the lake as a result of the removal of lake bottom sediments.  According to Harper (1994) removal of sediments from Lake Maggiore was expected to result in an increase in specific conductivity and salinity within the water column, a substantial increase in chloride concentrations and additional inputs of total nitrogen into the water column.  Dredging operations typically result in temporary resuspension of sediments and therefore release nutrients into the water column.  Concurrent with dredging operations, alum treatment of the lake's stormwater inflow and baseflow was discontinued until the completion of sediment removal. The lake's five alum treatment systems have resumed normal operation.  
Expected benefits from the Lake Maggiore restoration projects include: improved water quality, improved recreational use and public access, and improved fishery and wildlife habitat.  The District will continue monitoring water quality in Lake Maggiore to document conditions.
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Figure 2.  Graph of the average Total Nitrogen concentrations at the five monitoring      stations. 
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Figure 3. Graph of the average Total Phosphorus concentrations at the five monitoring stations.
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Figure 4.  Graph of the average Chlorophyll a concentrations at the five monitoring stations.
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Figure 5.  Graph of the average secchi readings at the five monitoring stations.
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Figure 6.  Graph of average Cholophyll a vs. average Secchi at the five monitoring stations.
[image: image8.png]Average TSI

110
Dredging
100 =
started
. |
90 * *
. *, *
—_ *
) . X . ¢ W .
e . . .o
80 1-& o *» g
o * S o
.o . ¢
R * MRS MRS
o e o (3 .4
70 ¥ * "o * *
. g . . 4
4 . I
o, *
(4
*
60 * Dredging
completed
50

1996 1998 2000 2002 2004 2006 2008





Figure 7.  Graph of the average TSI Score at the five monitoring stations.
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Figure 8.  Graph of average conductivity for the five monitoring stations.
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