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BACKGROUND 

In January of 2006, The Florida Department of Environmental Protection (FDEP) 
commissioned a study of six project sites in southwest Florida relating to the stormwater 
discharge characteristics for the sites. The project was titled Long Term Discharge Study 
and is being conducted by Johnson Engineering in Fort Myers, Florida for The Bonita 
Bay Group (BBG) under their Best Management Practices research contract with FDEP. 
 
The project objective was to collect rainfall and stage data over a two year period in order 
to evaluate the behavior of these systems over extended time periods as the behavior 
relates to total inflows and outflows to the water management system. 
During prior work on a water quality project in south Lee County for FDEP and BBG 
that involved flow composited water quality sampling from a small water management 
lake system over a multi-year period, it was noted that outflows from the water 
management system to the receiving bodies were very minimal compared to inflows. 
Outflows were restricted to 3 or 4 short duration periods on an annual basis. This 
behavior became the basis of the current discharge study. 
 
The Long Term Discharge Study  is guided by a monitoring plan titled Long Term 
Surface Water Discharge Study – Operational Plan dated March 2007 and prepared by 
Johnson Engineering and Bonita Bay Group for FDEP. The basis of documenting and 
quantifying discharge rates and volumes from the project sites is a series of pressure 
transducer style, electronic programmable water level sensing devices, along with 
recording rainfall devices for each site. 
 
In February of 2008, Johnson Engineering issued an interim summary report titled Long 
Term Surface Water Discharge Study – Report for Calendar Year 2007. As noted in this 
summary report, the calendar year of 2007 was one where the area experienced below 
normal amounts of rainfall, reflecting the same regional trend recognized by local water 
officials and water management district staffs. Typically recognized average rainfall for 
Lee County is approximately 55 inches per year, and the lowest and highest project site 
specific rainfall amounts were 25.3 inches and 47.6 inches respectively. 
 
It is important to note that for the first year of monitoring,  2007, discharge only 
occurred at two of the six project sites, with no discharge through the outfall structures 
for the entire year from the 4 other project sites.  Incidentally, the site receiving the 
highest rainfall amount and reasonably close to average rainfall, was not one of the sites 
that discharged. It will be interesting to observe the behaviors during the 2008 calendar 
year, if rainfall amounts revert to normal, average volumes. 
 
During 2007, discussions were held between Eric Livingston at FDEP, Kim Fikoski at 
Bonita Bay Group and Johnson Engineering to explore the benefits of adding a water 
quality component to the current study. The outcome of those discussions was an 
additional task to expand the original discharge only study to now include water quality 
sampling for a two year period, and the extend the discharge and rainfall monitoring for 
another year to match the two year water quality program. 
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Figure 2: Avalanche Series 6712 Automatic Sampling Unit 
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Sampling units will be capable of receiving input signals from external rain sensing 
equipment and external flow sensing equipment, as well as being equipped with cellular 
telephone modems for remote system monitoring and remote detection of sampling 
events.  Both rainfall and flow will trigger activation of the sampling unit monitoring 
inflow to the stormwater management system.  Flow out of the system will trigger the 
outflow sampling unit.  This design will ensure that samples of outfall water quality are 
collected during events that may not produce discharge until after the initial rainfall event 
ends. 
 
ISCO Series 674 rain gauges or Infinities USA rain guages will be installed at each site to 
measure rainfall (Figure 3). These gauges are tipping bucket style devices capable of 
recording rainfall events as small as 0.01 inches.  The rain gauge equipment will be 
directly connected to the sampling units and will also be remotely accessible via phone 
modem connection in order to download data as well as to detect the occurrence of 
trigger events from a remote location. 

 
Figure 3: ISCO Series 674 Rain Gauge and Solar Panel 

Flow monitoring at each site will be accomplished using an ISCO Series 720 water level 
transducer, or an InSitu Level Troll transducer, both being pressure transducer style 
sensors capable of programmable data storage at user defined recording intervals. 
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Figure 4: ISCO Series 720 Water Level Transducer 

Water levels in the stormwater management systems will be measured and recorded by 
Infinities USA dataloggers linked to pressure transducers or by InSitu Level Troll 
transducers. The pressure transducers and data loggers will be located in the stormwater 
ponds near the monitored outfall structures. The pressure transducers will be housed in 
PVC pipes and suspended just above the pond bottoms at locations that should remain 
constantly submerged throughout the year. The cables suspending the pressure 
transducers will link them to dataloggers mounted on top of open-ended 2-inch PVC 
pipes. The PVC pipe will be strapped to steel pipes driven into the lake bottoms, or fixed 
to the outfall structure in a rigid fashion. The data loggers are capable of recording and 
storing water level readings for several months based on the specific reading intervals 
chosen. 
 
Data from the rain gauges, flowmeters, ISCO controllers, and water level recorders will 
be down-loaded on-site using either HP-48 calculators, handheld Rugged Reader 
computers, or TuffBook laptop computers, which will then be transferred to Johnson 
Engineering office network computers for processing and archiving. 
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Parameters 
 

Each water quality sample collected during a qualifying rainfall event will be laboratory 
analyzed for the following parameters: 

 

Parameter Detection Limit 

Total Kjeldahl Nitrogen 0.2 mg/L 

Nitrate + Nitrite 0.01 mg/L 

Total Nitrogen  

Ammonia - N 0.008 mg/L 

Chlorophyll-a 0.5 mg/m3 

Total Phosphorus 0.02 mg/L 

Dissolved Phosphorus 0.008 mg/L 

Total Suspended Solids 2.4 mg/L 

Total Copper 1 ug/L 

Total Cadmium 1 ug/L 

Dissolved Copper 1 ug/L 

Dissolved Cadmium 1 ug/L 

 
These parameters have been identified as pollutants of great concern in southwest Florida 
water bodies. 
 
Field testing, when done, will include the following parameters. 

Parameter Detection Limit 

Temperature Degrees Celsius 

pH  

Turbidity  

Dissolved Oxygen 0.008 mg/L 

Conductivity 0.5 mg/m3 

Depth Feet below water surface 
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MONITORING  SITES 

1. Verandah 

Site Description/ Sampling Locations 

This is expected to be a discharge location for several months. The 2 primary outfall 
locations where the sampling equipment would be located are at the outfall of Lake  L4 
or the outfall at Lake L12. Outfall L4 will have the first outfall of the season as it has the 
lowest orifice elevation, and had the majority of the flow volume passing through that 
structure. It also is surrounded only by golf course and not residential units. The other 
unexpected development at L4 is that the area is scheduled for some golf course/lake 
modifications in the near future and likely will adversely affect sampling in that lake. The 
second location would be at outfall L12. The orifice invert at that structure is a little 
higher, the volume of discharge is lower but has less likelihood of submergence, and the 
lake is loaded on two sides with residential units and no golf course. WV-L12 is the 
recommended location for the discharge sampling location. This is shown as QV-1 on the 
aerial exhibit. 
 

2. Sandoval 

Site Description/ Sampling Locations 

This is expected to be a discharge location for several months during the wet season 
months of July through October. The study basin has 3 outfalls each on the west end of a 
wet detention lake. Outfall WS-3 has the lowest crest overflow elevation and should 
discharge first during the season, but would be followed shortly by the other 2 structures. 
WS-3 will likely carry the largest volume of discharge by quantity, but currently is in an 
undeveloped tract in the subdivision. Littoral planting around the lake edge are not yet in 
place. Outfall WS-1 is the south outfall and has a crest overflow elevation slightly above 
WS-3 and should discharge shortly after WS-3. This location is full developed with 
residential units fully developed around the lake, and mature littoral plantings in place. 
WS-1 is the recommended location for the discharge sampling location shown on the 
aerial exhibit as QS-1. Samples will also be taken for comparative analysis, of the north 
outfall location QS-3. Because of the lack of littoral plantings and lack of any residential 
home sites around this lake, it will be a dramatic contrast to the QS-1 location. Future 
sampling as development proceeds to build-out would yield additional information on the 
water quality trends occurring through that process. 

 

3. Shadow Wood Preserve 

Site Description/ Sampling Locations 

Shadow Wood Preserve did not discharge water through any control structure in 2007 
and so typical flow weighted composite sampling at the out fall structures based on 
discharge events will likely not be practical. This is based on rainfall levels being similar 
in 2008 to what occurred in 2007.  If no discharge occurs at this site, we are suggesting to 
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Twin Eagles 7-12-08 lake location for low water sampling. 

 

 
Twin Eagles 2-8-07 showing low water conditions and outfall structure. 
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Shadow Wood Preserve L8 outfall 7-18-08 showing high water conditions and 
piezometer. 

 

 
Shadow Wood Preserve LA1 Outfall 7-22-08 with portable Avalanche sampler. 



Long Term Runoff Discharge Study  September 2, 2008 
Bonita Bay Group  
 
 

  19

 
The Brooks 7-22-08 showing discharge and Avalanche sampler. 

 
Verandah L29 outfall and Avalanche sampler. 
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Sandoval WS-1 4-20-07 location showing littoral plantings and piezometer. Residential 
construction on left bank is now complete. 

 
Coordination meeting 6-20-07 with Bonita Bay staff, FGCU staff, Johnson Engineering 
staff and FDEP staff. 


