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Harris Chain of Lakes Restoration Council 

 2004 Report to the Florida State Legislature 
 

Executive Summary 
The Harris Chain of Lakes Restoration Council (Council) was established during the 
2001 Florida legislative session and, as required by Chapter 373.467 of the Florida 
Statutes (F.S.), has prepared this 2004 Report to the Florida State Legislature.  The 
purpose of the Council is to convene regular meetings in order to assess various 
restoration techniques and management practices to improve water quality and 
fisheries habitats within the Harris Chain of Lakes.  The 2003 Report discussed 
information gathered during technical presentations and workshops held from 
December 2002 through November 2003.  The Council reviewed numerous 
restoration alternatives and adopted the following restoration priorities: 
 

1. access canal dredging; 
2. lake level fluctuation; 
3. habitat, fisheries, and vegetation; 
4. additional issues related to water quality; and 
5. restoration of natural systems. 

 
During the period of December 2003 through October 2004 the Council convened 
eight regular monthly meetings and attended one site visit to the Lake Apopka Marsh 
Flow-way.  The Council was provided technical information regarding impacts of 
historical and existing management practices on water quality, fisheries habitat, and 
recreational use of water bodies in the Harris Chain of Lakes and associated 
watersheds in the Upper Ocklawaha River Basin (UORB).  Technical presentations 
were made and information was provided by several state and local agencies 
including the St. Johns River Water Management District (SJRWMD), Florida 
Department of Environmental Protection (FDEP), Florida Department of 
Transportation (FDOT), Florida Fish and Wildlife Conservation Commission 
(FWCC), Lake County Water Authority (LCWA), University of Florida (UF), and 
the UF Institute of Food and Agricultural Sciences (IFAS).  As required by the 
enacting legislation a Technical Advisory Group (TAG) was formed of 
representatives from these groups and served the Council through the year.  
Additional information was provided by private citizens, representatives of private 
industry, and other agencies. 
 
Through the course of the 2004 reporting period the Council developed specific 
recommendations concerning the restoration initiatives and lake management 
practices as described below: 
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Lake Level Fluctuation 
This lake management issue addresses enhanced lake level fluctuation that will 
provide a wider range of fluctuations for the lakes, aide in restoring natural 
vegetation and habitat, and ultimately improve water quality.  Water levels in the 
Harris Chain of Lakes have been largely controlled by weirs, dams and locks.  Poor 
water quality and habitat within the Harris Chain of Lakes can be partially attributed 
to 40 years of these artificially controlled water levels in the lakes.  The SJRWMD 
proposed an improved water level fluctuation schedule that provides for a wider 
range of fluctuations.   

 
The Council supports the approved interim lake level fluctuation schedules 
presented by the SJRWMD.  

 
Access Canal Dredging 
This lake management issue addresses the availability of boating access during 
periods of lake level fluctuation, drawdown or drought.  The LCWA has received the 
required permits to conduct access canal dredging in Lake Griffin and is in the 
process of reviewing bids by contractors to perform the dredging.  Access canal 
dredging is scheduled to be performed prior to implementing an enhanced lake level 
fluctuation schedule. 
 

The Council supports and voted to approve access canal dredging as a 
beneficial lake management practice and presented a letter of support for 
these activities to the Florida State Legislature. 

 
Aquatic Plant Management and Weed Control 
Another lake management issue discussed was the control of invasive species of 
aquatic plants including hydrilla, water hyacinths and water lettuce.  At issue is the 
process of invasive species of aquatic plants “crowding out” more desirable and 
beneficial species of plants.   
 

The Council supports the invasive plant management efforts of the 
SJRWMD, FWCC, and Lake County Mosquito and Aquatic Plant 
Management Section.  Additionally, the Council endorsed a $150,000 
funding request to the Legislature to assist in funding the Lake County 
Mosquito and Aquatic Plant Management Division. 

 
Rough Fish Harvest 
This lake management technique addresses the potential reduction of phosphorus and 
improvement of water quality through the removal of rough fish, primarily gizzard 
shad, from the lakes.  Estimates of the number of shad harvested and the amount of 
phosphorus reduction that may be associated with their removal were presented to 
the Council by the SJRWMD.  However, this effort is an experimental technique and 
the SJRWMD is in the process of conducting a study to more accurately determine 
the effectiveness of the harvests to remove phosphorus. 
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The Council continued to support this experimental lake management 
technique as a possible method for improving water quality.    

 
Lake Apopka Marsh Flow-way System 
In November 2003 the SJRWMD began operation of the Lake Apopka Marsh Flow-
way (LAMF) located near the northwest portion of Lake Apopka.  The LAMF was 
constructed on former agricultural land that had been purchased by the SJRWMD 
and is located at the southern end of the Apopka-Beauclair Canal.  Water from Lake 
Apopka enters the flow-way via the canal and then passes through a series of 
treatment cells where natural biological processes, along with the settling of 
nutrients like phosphorus and suspended solids takes place.  The treated water is then 
pumped back into the canal where the majority of the water flows back into Lake 
Apopka and a portion of it enters the Harris Chain of Lakes.   
 

The Council continued to review the effectiveness of the flow-way at 
removing suspended solids, nitrogen and phosphorus and is closely 
monitoring the dissolved oxygen concentration, which is below desirable 
levels. 

 
Total Maximum Daily Loads (TMDLs) and Pollutant Load Reduction Goals 
(PLRGs) 
The FDEP and SJRWMD provided information to the Council regarding the 
development of TMDLs and PLRGs guidelines and implementation.  The SJRWMD 
initially developed PLRGs that are defined as an estimated numeric reduction in 
pollutant load that would be required to preserve or restore water quality consistent 
with applicable state water quality standards.  Upon review of the PLRGs the FDEP 
developed TMDLs for the lakes within the Harris Chain of Lakes.  TMDLs are the 
maximum load of nutrients and pollutants that can enter a water body in order to 
bring impaired waters back into compliance with state water quality standards and to 
meet the program goals.  The FDEP also developed target concentrations for the 
individual nutrients and pollutants to assist in meeting the TMDLs. 
 

The Council agreed to continue to monitor the TMDL / PLRG program. 
 

Lake Beauclair Nutrient Reduction Facility 
The Lake Beauclair Nutrient Reduction Facility (NuRF) is proposed to reduce 
phosphorus in the water from the Apopka-Beauclair Canal.  Treatment would occur 
prior the water to being discharged into Lake Beauclair in an effort to meet State 
water quality standards and the PLRG for the lake.  The system will divert water 
from the canal where it will receive flocculation treatment with aluminum sulfate or 
alum.  This treatment will initiate the settling of phosphorus along with other 
nutrients and sediments.  Once the flocculated solids settle, the water will be released 
to Lake Beauclair.  This project is currently in the design stage and no construction 
has commenced.    
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(a) Review audits and all data specifically related to lake restoration 
techniques and sport fish population recovery strategies, including data 
and strategies for shoreline restoration, sediment control and removal, 
exotic species management, floating tussock management or removal, 
navigation, water quality, and fish and wildlife habitat improvement, 
particularly as they may apply to the Harris Chain of Lakes. 

 
Evaluate whether additional studies are needed. 

 
(b) Explore all possible sources of funding to conduct the restoration 

activities. 
 

(c) Report to the President of the Senate and Speaker of the House of 
Representatives before November 25 of each year on the progress of the 
Harris Chain of Lakes restoration program and any recommendations for 
the next fiscal year. 
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2.0 Progress Report of the Harris Chain of Lakes Restoration 

Council 2004 
 
Since the 2003 Report to the Florida Legislature, the Council and TAG have 
continued to review various technologies and data relating to water quality and 
habitat restoration in the Harris Chain of Lakes.  The Council developed 
recommendations, pursuant to Section 373.467, F.S., based on the information 
gathered. 
 
2.1  Summary of 2004 Meetings 
 
The Harris Chain of Lakes Restoration Council convened eight monthly meetings 
and attended one site visit to the Lake Apopka Marsh Flow-way during the period of 
November 2003 through October 2004.  The Council was presented scientific 
information and data which included water quality, aquatic habitat, fisheries, and 
restorative measures as it relates to the Harris Chain of Lakes.  The analytical data 
and scientific information reviewed addressed water quality and toxicology; littoral 
vegetation and fish habitat; fish restocking to provide water quality and economic 
benefits to the region; fish harvests as they relate to water quality; lake access and 
dredging; along with other lake management issues.  The Council also reviewed 
previous, on-going and future projects in the Upper Ocklawaha River Basin (UORB) 
addressing historical and current analytical data.  Information received was reviewed 
and discussed by the Council in detail, and was used as the basis for developing 
recommendations of restorative measures and management practices for the Harris 
Chain of Lakes. 
 
During the monthly meetings the Council was provided technical information 
regarding impacts of historic and existing management practices on the Harris Chain 
of Lakes and the UORB.  Technical presentations were made and information was 
provided by several state and local agencies including the St. Johns River Water 
Management District (SJRWMD), Florida Department of Environmental Protection 
(FDEP), Florida Department of Health (FDOH), Florida Fish and Wildlife 
Conservation Commission (FWCC), Lake County Water Authority (LCWA), 
University of Florida (UF), the UF Institute of Food and Agricultural Sciences 
(IFAS), and the TAG to the Council.  Additionally, the Council was provided a 
technical presentation by Andrew Reich of the Florida Department of Health (DOH) 
on biotoxic and neurotoxic illnesses and their relation to algal blooms.  The TAG 
also provided technical presentations in support of water quality and restorative 
issues being reviewed for the Harris Chain of Lakes.  Excerpts of the meeting 
minutes for the period of November 2003 through October 2004 are provided as 
Appendix 3 of this report.  Summaries of the lake management issues discussed and 
the actions taken during the 2003 – 2004 period are presented in the following 
sections.   
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2.2 Management Issues Reviewed and Recommended Actions 
 
The Council has reviewed numerous management issues and restorative techniques 
since their inception in September 2001.  After thorough review and discussion of 
the data provided during technical presentations and agency updates, the Council 
made recommendations regarding these issues as provided below. 
 
2.2.1 Lake Level Fluctuations 
 
Issue: Enhanced lake level fluctuations to improve aquatic vegetation 

management. 
 
Actions: The Council supports the approved interim lake level fluctuation 

schedules presented by the SJRWMD. 
 
Poor water quality and habitat within the Harris Chain of Lakes can be partially 
attributed to 40 years of artificially controlled water levels in the lakes.  The 
SJRWMD has an approved water level fluctuation schedule that will provide a wider 
range of fluctuations in the lakes to aid in the restoration of natural vegetation and 
habitat.  This lake management practice will primarily provide improved near shore 
aquatic vegetation management and improved sport fish habitat.   
 
In May 2002 the SJRWMD Governing Board approved an interim water level 
fluctuation schedule for Lake Griffin, and the permits to conduct “massive” 
drawdowns were approved by the FDEP and the Army Corps of Engineers (ACoE).  
Enhanced fluctuation levels approved for Lake Griffin range from 54 feet above the 
National Geodetic Vertical Datum (NGVD) to 59.5 feet NGVD, as established by 
the ACoE. 
 
As an overall restoration measure to be considered for the Harris Chain of Lakes, the 
Council determined that lake level fluctuations and drawdowns would provide 
substantial improvements in shoreline aquatic and fisheries habitat in the short term.  
Water quality improvements may be realized over the long term as a result of 
improved vegetation management and other lake restoration efforts.  It was also 
understood by the Council that the fluctuation schedule(s) will not be implemented 
until other projects of the SJRWMD are completed including the Access Canal 
Dredging, Dora Canal Improvements, and the Harris Bayou Project.  The Council 
endorsed the approved lake level fluctuation schedule and the positive effects that it 
would have.  
 
2.2.2 Access Canal Dredging 
 
Issue: Improving lake access at lowered water levels. 
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Actions: The Council supports access canal dredging as a beneficial lake 
management practice and presented a letter of support for these 
activities to the Florida State Legislature. 

 
The issue of access canal dredging is a major concern for those who utilize Lake 
Griffin recreationally.  During periods of lake level fluctuation, drawdown or 
drought, boating access is limited due to the inability to navigate the shallow canals.  
Dredging the canals would increase the depth of the canals in Lake Griffin and 
would provide improved access during periods of lowered water levels.  Improved 
access to those who utilize the lake has been a concern of the Council and they 
support the access canal dredging efforts. 
 
Throughout the reporting period the Council was provided information on the 
benefits and implications of canal access dredging, along with the progress of 
permitting activities.   It was determined that canal access dredging was a necessary 
part of the enhanced fluctuation schedule and the overall plan of restoration.  It is 
considered a Priority 1 – Capital Project in the Surface Water Improvement and 
Management (SWIM) Program being implemented by the SJRWMD.   
 
In July 2004 the Council was notified that the SJRWMD had received permit 
approval by the ACoE to utilize the Eustis muck farm as a disposal site for the 
material from the access canal dredging.  The Knight-North muck farm had 
previously been permitted to receive the dredge material.  However, due to the 
wildlife habitat involved at the Knight-North location, along with distance and 
additional costs, the Lake Eustis site was preferable.  Additionally, in July 2004 it 
was announced that the LCWA had received ACoE permit approval to begin the 
access canal dredging.  The contract to conduct the dredging has been advertised for 
bid and dredging may begin by late 2004. 
 
The Council supports access canal dredging on Lake Griffin to improve navigability 
of the lake during periods of lowered water levels, and presented a letter of support 
for these efforts to the Florida State Legislature. 
 
2.2.3 Aquatic Plant Management and Weed Control 
 
Issues: Invasive aquatic vegetation has the potential to overpopulate the 

lakes in the chain and crowd out more desirable species of aquatic 
plants. 

 
Actions: The Council supports the invasive plant management efforts of the 

SJRWMD, FWCC, and the Lake County Mosquito and Aquatic 
Plant Management Section.  The Council endorsed a $150,000 
funding request to the Legislature to assist in funding the Lake 
County Mosquito and Aquatic Plant Management Section. 
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Another lake management issue discussed was the control of invasive species of 
aquatic plants including hydrilla, water hyacinths and water lettuce.  At issue is the 
process that invasive species of aquatic plants are “crowding out” more desirable and 
beneficial species of plants.  The most pervasive of these invasive plants is hydrilla.  
 
Improvements in water quality have occurred in the lakes since 2001 however, the 
reemergence of hydrilla has also been reported.  Efforts by Lake County Mosquito 
and Aquatic Plant Management personnel to control invasive species have become 
more refined and the current mandate is to manage hydrilla at a “maintenance level” 
or lowest possible level with respect to the number of plants.  Chemical applications 
to the lakes are conducted by licensed personnel and under a FDEP permit for the 
specific spraying.  The primary chemicals utilized in the management efforts are 
Diquat, Fluromil and 2,4-D, a growth hormone that only targets certain species of 
plants.  These chemicals have rapid breakdown rates and minimal risk to humans.   
 
The FWCC is also involved with the aquatic plant management program on the 
Harris Chain of Lakes.  Their involvement includes shoreline enhancements through 
promoting more desirable species.  This involves the control of invasive plants 
through the use of chemical spraying and occasionally through the use of mechanical 
harvesting.  They are also involved in the planting of desirable species and planted 
over 300,000 aquatic plants in the Harris Chain of Lakes in 2004.  It was explained 
that future management efforts will be conducted in conjunction with the lake level 
fluctuations in order to maximize the benefits from their efforts. 
 
The SJRWMD is also involved in the management of aquatic plants in the Harris 
Chain of Lakes.  In addition to chemical application, the SJRWMD also utilizes both 
mechanical and biological methods.  The biological methods include moths that aid 
in controlling water lilies, flies that aid in controlling melaleuca, and other insects 
that feed on alligator weed.  The SJRWMD is also involved in aquatic vegetation 
mapping efforts to locate and identify both desirable and invasive species.  In order 
to extend their efforts the SJRWMD has hired an additional observer to look for 
hydrilla in all the lakes in the chain.  Recent reports indicate not only large 
populations of hydrilla reemerging in the lakes but also increasing numbers of 
desirable aquatic plants including Illinois pondweed that provides good habitat for 
sport fish populations are also being seen. 
 
2.2.4 Rough Fish Harvest 
 
Issue: The reduction of phosphorus and associated improvement of water 

quality through the removal of rough fish from the lakes. 
 
Actions: The Council continued to support this experimental management 

technique as a possible method of water quality improvement. 
 
Gizzard shad have been identified as an abundant species of fish that affects water 
quality within key lakes of the Harris Chain of Lakes.  The rough fish harvest 
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appears to provide phosphorus reduction by removal of the fish.  The Council is 
awaiting the results of an independent evaluation of the information presented by 
SJRWMD before deciding whether to endorse the rough fish harvest as a means of 
water quality improvement. 
 
The SJRWMD provided information on gizzard shad harvests / studies utilizing a 
presentation that was originally given at the North American Lake Management 
Society (NALMS) – Southeast Chapter in June 2003 meeting.  A copy of that 
presentation is provided as Appendix 4.  The study included: (1) What the gizzard 
shad eat; (2) What and how much do they excrete; and (3) How does the harvesting 
affect fish populations in the lakes?  It was explained that the fish are benthivorous, 
meaning they are bottom feeders and consume sediments in search of other food.  
The sediments contain large quantities of phosphorus and other nutrients that have 
settled to the bottom and shad eat the sediments.  The study explained that the 
aqueous nature their excretions make the phosphorus more bioavailable in the water 
column.  The greater bioavailability of phosphorus leads to the emergence of aquatic 
vegetation (sometimes invasive) and algal blooms.   
 
No formal studies have been completed to present verifiable data on phosphorus 
reduction in the Harris Chain of Lakes through the harvesting of gizzard shad and it 
is still considered an experimental or research demonstration project.  The Council 
will continue to review information as it becomes available. 
 
2.2.5 Lake Apopka Marsh Flow-way System 
 
Issue:  Are the marsh flow-ways an effective method for phosphorus 

reduction of nutrient-rich waters? 
 
Actions:  The Council continued to review the effectiveness of the flow-way at 

removing suspended solids, nitrogen and phosphorus and is closely 
monitoring the dissolved oxygen concentration of the water 
discharged, which is below desirable levels. 

 
In November 2003 the SJRWMD began operation of the Lake Apopka Marsh Flow-
way (LAMF) located near the northwest portion of Lake Apopka.  The LAMF was 
constructed on former agricultural land that had been purchased by the SJRWMD 
and is located at the southern end of the Apopka-Beauclair Canal.  Water from Lake 
Apopka enters the flow-way via the canal and then passes through a series of 
treatment cells where natural biological processes, along with the settling of 
nutrients like phosphorus and other suspended solids takes place.  The “treated” 
water is then pumped back into the canal where the majority of the water flows back 
into Lake Apopka and a portion of it enters the Harris Chain of Lakes.  In lieu of a 
regular monthly meeting, in March the Council met at the LAMF for a tour of the 
facility by the SJRWMD.  A summary of that site visit is provided as Appendix 5. 
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Initial data on the LAMF operation indicated that during the start-up phase, a net 
positive discharge of approximately 1,100 pounds of phosphorus was released into 
the Apopka-Beauclair Canal.  By February 2004 it was estimated that the flow-way 
efficiencies had improved and approximately 40% of the phosphorus initially 
released had been captured by the flow-way.  During the March visit to the facility it 
was explained that the LAMF was providing a 99% reduction in Total Suspended 
Solids (TSS), including a 37% reduction in nitrogen and a 10% reduction in 
phosphorus.  The goal of the SJRWMD is to continue to fine tune the flow-way 
operation in order to achieve a 30% reduction of phosphorus prior to discharging 
water back into Lake Apopka and the Harris Chain of Lakes, via the Apopka-
Beauclair Canal.  The SJRWMD provided regular updates of the operation and water 
quality at the flow-way.  In August they reported that as of 5/18/04 the system had 
removed a cumulative total of 1,805 tons of TSS, 63.4 tons of total nitrogen, and 
0.18 tons (360 pounds) of total phosphorus.  
 
One issue of concern for both the SJRWMD and the Council involved the Dissolved 
Oxygen (DO) levels of the water discharged from the flow-way into the Apopka-
Beauclair Canal.  Marshes and swamps typically have very low DO in their waters 
due to their biological processes.  The Florida water quality standard for DO in Class 
III Waters of the State is 5.0 milligrams per liter (mg/L).  The LAMF being a marsh 
system, produces water with low DO  The SJRMWD provided the Council with 
regular updates as to water quality and DO discharged from the flow-way in samples 
collected at various locations along the Apopka-Beauclair Canal.  The latest data 
provided to the Council indicated that on 10/19/04, DO of the water at the discharge 
pumps was 2.87 mg/L and the DO in samples that were collected further from the 
pump and downstream from the canal to just upstream of the Lake Apopka Lock and 
Dam, where the reading was 5.38 mg/L.  At issue is the fact that fishes and aquatic 
animals generally cannot survive in water with DO below 2.5 mg/L.  Although the 
October readings have risen above the 2.5 mg/L threshold, during the hotter months 
of the year the DO at the discharge point to the canal has been recorded below 1.0 
mg/L.   A concern of the Council is that if a large volume or “slug” of low DO water 
were released from the LAMF, it could cause a fish kill downstream. 
 
Based on these issues, the Council will continue to review the operational data prior 
to giving the LAMF the full endorsement.  With the exception of DO, the Council is 
encouraged by the nutrient removal and water quality data received to date. 
 
2.2.6 Total Maximum Daily Loads (TMDLs) and Pollution Load Reduction 

Goals (PLRGs) 
 
Issue:  The FDEP has set guidelines for TMDLs and PLRGs as they relate to 

water quality. 
 
Actions:  The Council agreed to continue to monitor the TMDL and PLRG 

programs. 
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The FDEP and SJRWMD provided information to the Council regarding TMDL and 
PLRG guidelines and implementation.  PLRGs are similar in intent to TMDLs and 
are defined as an estimated numeric reduction in pollutant loads, which would be 
required to preserve or restore water quality consistent with the applicable state 
water quality standards.  Each of the water management districts in Florida were 
required by the FDEP to develop PLRGs for pollutants in priority water bodies 
within their boundaries.   
 
Interim PLRGs for phosphorus for the seven major lakes in the UORB including 
lakes Beauclair, Dora, Eustis, Griffin, Harris, Weir, and Yale, were developed by the 
SJRWMD.  The recommended PLRGs for phosphorus were determined by  
calculating the difference between the current phosphorus loads within the lakes and 
the reduced loads needed to restore the lakes to their historic conditions.  The 
historic phosphorus concentrations of the lakes were estimated through a review of 
existing conditions in reference lakes and modeling of historic conditions in the 
basin.  Target phosphorus concentrations were calculated by the SJRWMD utilizing 
the state water quality standard for transparency as set forth in Section 62-302.530 of 
the Florida Administrative Code (F.A.C), which provides for a 10% increase in 
transparency for surface water bodies. 
 
Upon completion of PLRG development the FDEP utilized the recommended load 
reductions to develop TMDLs for all of the lakes in the Harris Chain of Lakes except 
for Lake Weir.  The 10 year average phosphorus concentrations and annual loads 
were determined for each lake and then target phosphorus concentrations were 
estimated using this information.  The target concentration represents the TP 
concentration at which phosphorus loading to the lakes will achieve the load 
reduction necessary to meet the TMDL and to restore water quality consistent with 
the applicable state water quality standards.  The TMDLs were adopted by rule and 
can be found in Chapter 62-307, F.A.C.  The Council will continue to monitor the 
implementation of PLRGs and TMDLs.  The current levels and interim 
recommendations for external total phosphorus (TP) loads for the lakes are provided 
in the table below: 
 

External Phosphorus Load (pounds/year) 

Lake Current  
TP Load TMDL 

Target TP 
Concentration 

(ppb) 

Reduction 
Needed 

Beauclair 46,746  7,056  32 85 % 
Dora 39,690  13,230 31 67 % 
Eustis 35,500  20,286 25 43 % 
Griffin 79,121  26,901 32 66 % 
Harris 26,915 18,302 26 32 % 
Weir - - - - 
Yale 3,160 2,844 20 10 % 
*Information provided by the FDEP for informational purposes only.  A TMDL for TP has not been 
developed for Lake Weir. 
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2.2.7  The Lake Beauclair Nutrient Reduction Facility 
 
Issue:  The water discharged into Lake Beauclair from the Apopka-

Beauclair Canal does not meet Florida water quality standards for 
phosphorus. 

 
Actions: The Council supports the efforts of the SJRWMD to reduce 

phosphorus from the waters entering the Harris Chain of Lakes. 
 
During the July 2004 meeting the Council was presented with information on the 
design of the Lake Beauclair Nutrient Reduction Facility (NuRF).  It was explained 
that the TMDLs for phosphorus approved by the FDEP have a target concentration 
of 55 parts per billion (ppb) for Lake Apopka and 32 ppb for Lake Beauclair.  The 
average phosphorus concentration in Lake Apopka prior to the muck farm 
acquisition was 218 ppb and after the acquisition it had dropped to 148 ppb.  It was 
further explained that the LAMF removes approximately 30% of the phosphorus in 
the water from Lake Apopka before it is discharged into the Apopka-Beauclair 
Canal.  Therefore, if the average concentration of phosphorus in the water from Lake 
Apopka is 148 ppb and the LAMF reduces it to 104 ppb, then in order to reach the 
target goal of 32 ppb in Lake Beauclair, there needs to be a way to reduce the 
concentration an additional 72 ppb.  With this goal in mind, the LCWA and others 
are implementing the NuRF project. 
 
The NuRF will be located on a 254 acre site on the west side of the Apopka-
Beauclair Canal, located just to the north of the McDonald Canal and just south of 
CR 48 where the SJRWMD lock and dam structure are located.  The preliminary 
design includes two flocculation settling ponds (5 acres each) and two flocculated 
material drying ponds (22 acres each) to hold the material dredged from the settling 
ponds.  It was explained that the facility will be designed to treat and discharge water 
at a designed flow of 300 cubic feet per second (ft3/sec).  The system will divert 
water from the canal where it will receive flocculation treatment with aluminum 
sulfate or alum, which initiates the settling of phosphorus along with other nutrients 
and sediments.  Once the solids settle to the bottom, the water is released to the canal 
then continues to Lake Beauclair, north of the lock and dam.     
 
The Council will continue to review plans and information submitted to them for the 
NuRF and supports the efforts of the LCWA and others to reduce phosphorus and 
other nutrients from entering the chain of lakes and to meet the FDEP TMDL / 
PLRG guidelines. 
 
2.2.8 Potentially Toxic Algae 
 
Issue:  Potential human health concerns and poor water quality. 
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Actions:  The Council presented a resolution to the Lake County Legislative 
Delegation that addresses the potential health concerns associated 
with toxic algae that has been identified in area lakes. 

 
Another issue discussed was the potential health concerns that have been associated 
with infections that can be attributed to the release of biotoxins and neurotoxins from 
blue green algae.  In July 2003 a presentation was given by Dr. Ritchie Shoemaker, 
M.D., a medical expert in the field of biotoxic and neurotoxic illnesses.  His research 
indicated that there are potentially toxic releases from algae found in several lakes in 
the chain, primarily from Pfiesteria which is associated with algae blooms and red 
tide, and Cylindrospermosis and Microcystis – cyanobacterium or blue-green algae.  
Inputs of metals, especially copper, have upset the food chain and have allowed the 
propagation of algal blooms.  When copper, which has been used as a fungicide in 
area agricultural operations is introduced into the water, it kills the organisms that 
the Pfiesteria lives on (consumes) and forces it back into the water column in search 
of food, thus causing a “bloom.”  Through the food chain process, the biotoxins can 
be taken in by small fish near the algae they feed on.  Larger fish eat the smaller fish 
and eventually game fish that may then be eaten by humans can become infected 
with the biotoxins that can reach high concentrations.  Symptoms of exposure to 
these biotoxins may include numbness and tingling, nausea, vomiting, headache, 
weakness, irregular heartbeat, prolonged difficulty with short-term memory, muscle 
aches, diarrhea, abdominal pain, shortness of breath, and skin problems.  He believed 
these symptoms may have been misdiagnosed in the past as depression, Chronic 
Fatigue Syndrome, Fibromyalgia, Irritable Bowel Syndrome, Multiple Sclerosis, 
Sick Building Syndrome, Endometriosis, and learning disabilities to name a few.  Dr. 
Shoemaker expressed his concern that the collection of symptoms is often 
misdiagnosed and patients have suffered from many of these symptoms for ten years 
or longer.  A simple Visual Contrast Sensitivity (VSC) Test is one of the best tools 
for screening patients for exposure to neurotoxins, which is followed by additional 
testing if a positive result is obtained from the VSC.  Treatment for exposure 
primarily includes the use of cholestyramine, a cholesterol-lowering drug. 
 
During the July 2004 meeting, Andrew Reich, the Aquatic Toxins Program 
Coordinator with the Bureau of Community Environmental Health – Florida 
Department of Health (DOH) made a presentation.  His discussion of Harmful Algal 
Blooms (HABs) is provided as Appendix 6.  Mr. Reich explained that HAB toxins 
are harmful in minute (picogram) doses, they have no taste or smell, and they are 
very difficult to eliminate.  An outbreak of cyanobacteria or blue-green algae in salt 
water is known as Red Tide, which can be associated with respiratory problems in 
people and with large fish kills.  In fresh water they consist of Cyanobacteria 
including; Microcystis and Cylindrospermopsis.  DOH has conducted studies which 
indicate that there are certain forms of cancer in humans, which can be triggered by 
exposure to blue-green algae.  People who have reactions to Red Tide are often those 
who are sensitive to irritants or pulmonary disease.  Studies of lifeguards seem to 
indicate that because they are generally healthier and younger, suffer fewer effects 
from exposure to these algae blooms.   
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Routes of exposure are via the skin, inhalation or ingestion.  Mr. Reich described 
studies in the Chesapeake Bay where Pfisteria was found to be predatory evidenced 
by lesions on fish that have been caused by Pfisteria attacking them.  He also said 
that the reporting developed by the Centers for Disease Control (CDC) has been 
centered on the issues with Pfisteria and that it does not cover Red Tide or blue-
green algae exposures.  Mr. Reich said that the CDC is developing a reporting form 
that will cover other types of exposures, in order to help gather the information 
necessary to better assess the risks. 
 
Russ Melling of the Lake County Health Department (LCHD) explained that there is 
a lack of reporting of the symptoms even after there are front page articles about the 
problems in the Sunday newspaper.  When asked what method of testing would be 
given to someone who believes they have been exposed to toxic algae, Mr. Melling 
explained that the LCHD would make a written report primarily covering the 
symptoms that would assist in their epidemiology (i.e. the study of the causes, 
distribution, and control of disease in populations).  He said the LCHD would not 
perform any physical testing.  He explained that it would be very beneficial if people 
who were suffering from symptoms that are similar to toxic algae exposure called 
the LCHD to report the symptoms.  The LCHD has contacted local physicians to 
inquire about communicable diseases and have thus far produced no results.   
 
Council Secretary Thomas Cook, M.D. explained that the information is currently 
reported via the telephone and it is recorded by simply checking boxes on forms.  He 
felt that this was not a good method because valuable information is not recorded.  
Mr. Melling felt that educating the physicians should come first and suggested that 
physicians should go out and interview people when an outbreak occurs, to aid in 
gathering information. 
 
During the August 2004 meeting Secretary Cook gave details of his discussions with 
the Lake County Medical Society (LCMS) who suggested that the Council’s efforts 
may be more beneficial if they were to move towards the educational aspect of the 
issue rather than enacting legislation to force doctors to report the suspected 
illnesses.  He explained that the LCMS offered the availability of space in their 
newsletters to assist in the education efforts.  Secretary Cook has agreed to coauthor 
a series of four articles with Mr. Reich and Michael Perry, Executive Director of the 
LCWA, that explain the risks of exposure and symptoms, in an effort to better 
educate the local medical community.  Additionally, the Council plans to cosponsor 
a quarterly meeting of the LCMS with the LCWA during which a presentation will 
be given on the topic. 
 
2.2.9 Industrial, Wastewater, and Stormwater Impacts 
 
Issues:  The potential for discharges and subsequent impacts to the Harris 

Chain of Lakes and especially human health from industrial, 
wastewater and stormwater impacts. 
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Actions:  The Council supports the continued efforts of the City of Leesburg 

Department of Environmental Services in their reorganization and 
upgrading of facilities. 

 
Throughout the period of this report the Council received updates on the efforts of 
the City of Leesburg to upgrade their wastewater conveyance and treatment 
facilities.  The City constructed a new wastewater treatment plant and is in the 
process of completing compliance related rehabilitation of the Canal Street Plant.  
The City of Leesburg is also upgrading other facilities including lift stations and 
manholes, and is addressing other issues that need to be met in order to increase the 
operating efficiency of their sanitary system and to minimize discharges via 
overflows and faulty lines.  The Council continued to support the efforts of the City 
of Leesburg Department of Environmental Services in upgrading their wastewater 
conveyance and treatment facilities in order to minimize nutrient-rich discharges into 
the Harris Chain of Lakes. 
 
2.2.10 Sport Fish Restocking 
 
Issues:  Fish restocking efforts, coupled with improved aquatic habitat 

management and re-vegetation, will provide both recreational 
benefits and economic growth for the area. 

 
Actions:  The Council supports the sport fish restocking research and the 

efforts of the FWCC. 
 
During the February 2004 meeting the Council was provided additional information 
on the current research being conducted on largemouth bass stocking.  Charles 
Mesing, a biologist with the FWCC provided the Council with research and 
information on the stocking of largemouth bass.  Mr. Mesing gave a presentation on 
research that he has conducted primarily on Lake Talquin, near Tallahassee.  A copy 
of that presentation is provided as Appendix 7.   
 
The project focused on three aspects of the lake including drawdown, habitat 
enhancement, and stocking.  Every seven years a drawdown of the 8,500 acre Lake 
Talquin is conducted to improve aquatic plant management and habitat.  
Immediately after the drawdowns, sport fish populations experienced substantial 
growth which subsided over time.  Mr. Mesing felt that stocking fingerling bass in 
the past had not been successful, primarily due to predatory species in the lake 
feeding on the fingerlings.  He said they are currently working with hatcheries in 
central Florida to produce “advanced fingerling” bass that will be sufficiently 
matured to be released into the lake in early spring, as the spawning season begins.  
In the past hatchlings were spawned three months prior to the natural fish which put 
them developmentally ahead of the fish spawning naturally in the panhandle lakes.  
He explained their survival and growth rates are much better than the natural fish.  
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Mr. Mesing stressed that the success of the stocking program also relies on habitat 
and proper aquatic vegetation for the bass to survive. 
 
In an effort to better prepare the advanced fingerlings, the hatchlings were fed a diet 
of zooplankton as opposed to commercially manufactured foods.  This diet gave the 
fingerlings an advantage over the fish spawned naturally in the lake in that their 
increased size made them more able to feed on the shad hatchlings in the lake.  This 
in turn has helped to control the shad population in the lake.  When comparing the 
size of the natural fish to the hatchery fish of similar age (less than one year) the 
hatchery fish were three to four times larger because of their ability to feed on the 
shad fry as opposed to the insects that the natural hatchlings would eat. 
 
The FWCC also provided the Council with updates on their fish inventory efforts 
and the importance of healthy sport fish populations in lakes.  Their  
research on largemouth bass included habitat and breeding, growth rates, current 
catch rates, water quality benefits, and economic benefits to the area.  Information 
provided to the Council by the FWCC included: 
 

• Improved aquatic habitat would enhance the success rate or yield of bass 
restocking efforts. 

• It is most beneficial to stock the lakes with “advanced fingerlings” or one 
year-old bass.   

• Bass can spawn after one year and the optimum spawning age is three to four 
years. 

• Bass grow at a rate of approximately one pound per year. 
• It is estimated that an ESPN Fishing Tournament held on the Harris Chain of 

Lakes in early Spring 2004 provided approximately $5 million in economic 
benefits to the area.  

 
Dr. Daniel Canfield, a TAG member from the University of Florida, pointed out that 
a successful fish restocking program, particularly largemouth bass, could produce 
positive economic benefits in as little as five years as opposed to many of the other 
methods that may take 10 to 20 years or longer to produce quantifiable benefits. 
 
The Council was also presented information on fish populations in the lakes.  Data 
on the numbers and species of fish in the area lakes was acquired by three basic 
methods; gill netting, block netting, electrofishing and reports from local fisherman.  
In July it was reported that gill netting activities were being conducted in the lakes.  
Preliminary data indicated that more red-eared sunfish than gizzard shad were being 
caught in Lake Griffin.  It was explained that background data on sport fish 
populations being gathered will be used when shad harvests begin in Lake Dora in 
Spring 2005.  Additionally, the gill netting data indicated that prior to the shad 
harvests, gizzard shad would normally comprise 88% of a catch, but after the 
harvests shad comprised only 37% of the netted fish.  Electrofishing is also a popular 
method of obtaining data on fish populations and has been used in Lake Griffin since 
1983.  One advantage of this method over gill netting and block netting is that the 
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fish can be returned to the lakes after information is recorded while the fish caught 
by gill netting or block netting efforts do not survive.   Another method that is 
possibly the most accurate is interviewing people who fish the lakes.  This method 
has been used to gather information on Lake Griffin since 1965.  The FWCC 
estimated, based on the information obtained from people fishing on the lakes, that 
in the 1960s approximately 25,000 bass per year were caught in the Harris Chain of 
Lakes and currently the estimate is 1,000 bass per year. 
 
The Council supports the efforts of the FWCC on bass research and endorses sport 
fish restocking as a beneficial lake management practice. 
 
2.3 Previous Lake Management Issues Presented and Endorsed 
 
The Council continued to support several management issues that were not 
specifically addressed during the 2003 – 2004 session.  Although no technical 
presentations were given for the issues discussed below, the Council continues to 
endorse them as important lake management practices. 
 
2.3.1 Lake Littoral Zone Revegetation / Plant Management 
 
Issues: Enhanced near-shore aquatic vegetation to provide improved fisheries 

habitat and improved water quality. 
 
Actions: The Council supports the habitat initiative that was prepared in 

collaboration with the SJRWMD and FWCC. 
 
Another lake management practice previously discussed was the improvement of 
fisheries habitat and improved water quality by increasing the amount of littoral zone 
plant coverage.  Spawning of many fish including game fish occurs within the littoral 
zone or near-shore portions of lakes.  The drought that north-central Florida 
experienced in the late 1990s through the early 2000s caused lower lake levels that 
greatly reduced the amount of littoral plant coverage in many of the area lakes, and 
increased the nuisance and exotic aquatic plant species.  Improvement of fisheries 
habitat and improved water quality can be accomplished by increasing the littoral 
zone plant coverage.  Spawning of many fish including game fish occurs within the 
littoral zone or near-shore portions of lakes.   
 
The Council was previously presented with information on the relationships among 
littoral vegetation, increased fish production, and improved water quality.  Included 
in that information was a study conducted by the SJRWMD which addressed 
restoration issues for Lake Griffin.  The study utilized Geographic Information 
Systems (GIS) mapping technology and included information on water clarity and 
light availability for aquatic vegetation, bathymetric data that indicated areas suitable 
for aquatic planting, and the potential for resuspension of sediments in the lake 
littoral zones.  Also included in the study were estimates of soft sediment thickness 
in the littoral zones, which is necessary information for dredging cost estimates.  The 
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study identified areas in Lake Griffin that could be made suitable for planting  
desirable vegetation, with a minimum amount of soft sediment removal, generally 
less than two to three feet in depth.  It was determined that a volume of sediments 
covering approximately 300 acres would need to be removed in order to achieve the 
goal set by the Council of 10% to 15% aquatic plant coverage in the lake.  The study 
was conducted utilizing the light conditions within Lake Griffin in 2002.  Possibly 
based on increased rainfall the area experienced in 2003, light conditions were 
determined to have increased the volume of sediments that would be required to be 
removed cover an area of approximately 800 acres.  Additionally, revegetation 
efforts completed by the FWCC included the planting of approximately 500,000 
littoral plants in lakes Beauclair, Dora, and Yale. 
 
The Council was also presented the “Initiative for Aquatic Habitat Enhancement in 
Lakes of the Upper Ocklawaha Basin” prepared by the FWCC in collaboration with 
the SJRWMD and LCWA.  The initiative recognized the evident decline in water 
quality that began in the 1950s and continued at an accelerated rate into the early 
1970s.  The declines were thought to be a result of water level stabilization for flood 
control, agricultural practices, and urbanization in the watershed and contributed to a 
decline of vegetation coverage in Lake Griffin from near 50% in 1950 to under 2% 
by 1998.  The 2003 estimates indicated that vegetative coverage in the lake is 
approximately 2% - 3%.  The initiative outlines measures that have been or may be 
taken by the SJRWMD, LCWA, FDEP, FWCC, ACoE, Florida Department of 
Transportation (FDOT), and the Lake County Board of County Commissioners 
(BOCC).  Specific habitat enhancement initiatives include the Lake Beauclair 
Initiative which includes Phase I: suction dredging scheduled to be conducted in 
Spring 2005, and Phase II: pumpdown and replanting desirable aquatic plant species 
to be conducted in the Spring 2006.  The Lake Griffin Initiative was proposed to 
dredge selected sites within Lake Griffin to create both spawning habitat within the 
lake and to elevate portions of the Emeralda Marsh areas for creation of quality 
wetland habitat with extensive planting.   
 
Additional information reviewed by the Council included field surveys/inventories 
of existing submerged aquatic vegetation in Lake Griffin.  The survey identified 
areas of eelgrass or tape grass (Vallisneria americana), southern naiad (Najas 
guadalupensis), coontail (Ceratophyllum demersum), and Illinois pondweed 
(Potamogeton illinoensis).  Limited populations of hydrilla (Hydrilla verticillata) 
were also identified in the lake.  Other species of aquatic plants located within the 
lake included knot grass (Paspalum distichum), spatterdock or cow lilies (Nuphar 
lutea subspecies advena), cattails (Typha sp.), duckweed (Lemna valdiviana), 
pickerelweed (Pontederia cordata), wild taro (Colocasia esculenta), soft rush (Juncus 
effusus), duck potato (Sagittaria lancifolia), and primrose willow (Ludwigia sp.).  Of 
these plants, hydrilla is classified as a non-native invasive species, which through 
excessive propagation crowds out the more desirable native species that provide 
improved fisheries habitat and increased fish production. 
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2.3.2 Alum Treatment of Dredged Material 
 
Issue:  Phosphorus-rich sediments to be removed during the canal access 

dredging will receive alum treatment to reduce the phosphorus in runoff 
from the dewatering spoil material. 

 
Actions:  Although this nutrient management technique was not specifically 

discussed during the 2003 – 2004 meetings, the Council agreed with the 
recommendation of the SJRWMD to utilize alum treatment of dredged 
sediments from the Lake Griffin access canal dredging activities prior to 
their deposition at the disposal site. 

 
The Council was previously presented with information on alum application as a 
method of removing phosphorus from water has been utilized for many years.  Alum 
or aluminum sulfate is applied directly to water or slurry of water and sediments.  
Dissolved and particulate phosphorus is bound or “adsorbed” to the alum, which 
reduces the bioavailability of the nutrient.  The bound phosphorus and alum settles to 
the bottom of the water column where it remains as inert floc. 
 
The SJRWMD presented information on the use of alum treatment as a method to 
minimize the concentration of phosphorus in nutrient-rich water and runoff.  The 
Long muck farm had been treated with alum in an effort to reduce phosphorus 
concentrations in runoff prior to entering the lake.  The concentration of phosphorus 
in the runoff was reduced from 5,000 parts per billion (ppb) to below 200 ppb.  The 
primary site for deposition of the dredged material or spoils at the Lake Eustis muck 
farm historically experienced phosphorus concentrations of 2,000 ppb.  The 
SJRWMD treated this area with alum in preparation for receiving access canal 
dredge material and they anticipate a similar magnitude of phosphorus reduction 
when treating this material. 
 
In an effort to minimize the phosphorus concentration in runoff, the Council agreed 
with the recommendation of the SJRWMD to utilize alum treatments of sediments 
dredged during the access canal dredging at Lake Griffin.  The dredged sediments 
and runoff from the sediments are all proposed to receive alum treatment. 
 
2.4 Summary of Council Recommended Actions and Consensus Items 
 
2.4.1 Actions 
 
Following careful review and discussion of information presented and 
recommendations made by the TAG, the Council voted to make the following 
recommendations to the SJRWMD and the Florida State Legislature. 
 

• The Council continued to support the implementation of the enhanced lake 
level fluctuation schedules presented by the SJRWMD as a beneficial lake 
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management practice.  It is understood that other projects of the SJRWMD 
must be completed prior to implementation of the fluctuation program. 

 
• The Council supported access canal dredging as a beneficial lake 

management practice.  The Council presented a letter of support to the 
Florida State Legislature endorsing the LCWA access canal dredging efforts. 

 
• The Council agreed that there are potential health concerns in the lakes and 

put forth a resolution to address potential health concerns associated with 
toxic algae.  Furthermore they are moving forward with a program to educate 
local medical professionals and citizens of the symptoms of toxic algae 
exposures and the importance of properly reporting of exposures. 

 
2.4.2 Consensus Items 
 
Through their review of the technologies and research being conducted on various 
lake management practices, the Council agreed to support some of the efforts, but 
noted that further research would be necessary for some of the other technologies, 
and would not support others. 
 

• The Council offered their continued support of the experimental investigation 
efforts of rough fish harvesting (predominately gizzard shad) as a method of 
water quality improvement. 

 
• The Council supported the sport fish restocking research and efforts being 

conducted by the FWCC. 
 

• The Council offered their continued support of the efforts by the City of 
Leesburg Department Environmental Services in the improvement of their 
sanitary sewer and wastewater treatment systems. 

 
• The Council agreed to continue to review information on the success of alum 

treatments in marsh flow-ways. 
 

• The Council agreed to continue to review analytical data provided by the 
SJRWMD for the Lake Apopka Marsh Flow-way in an effort to evaluate 
marsh flow-way systems as a potential lake management practice. 

 
• The Council agreed to continue to monitor the FDEP TMDL/PLRG program. 

 
2.5 Requested Funding 
 
The Harris Chain of Lakes Restoration Council received a combined total of $50,000 
in funding for administrative costs and guest speakers from the LCWA ($10,000) 
and the SJRWMD ($40,000) during the 2003 – 2004 fiscal year.  Recent and 
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proposed funding requests are listed below. The Council anticipates possible 
additional funding requests for the 2004 – 2005 Florida legislative sessions. 
 
Funding:  
 

• The Council passed a motion to support the appropriation of $500,000 in 
state funds for the purpose of restoration of the economic vitality of Lake 
Griffin’s Largemouth Bass Fishery. (Tracking #1480) 

 
• The Council passed a motion to support the appropriation of $50,000 in state 

funds for the purpose of cypress tree plantings in the Harris Chain of Lakes. 
(Tracking #1465)  

 
• The Council passed a motion to support the appropriation of $100,000 in 

state funds for the purpose of revegetation of the Harris Chain of Lakes. 
(Tracking #1469) 

 
• The Council passed a motion to support the appropriation of $150,000 in 

state funds to the Lake County Mosquito and Aquatic Plant Management 
Section to assist in the funding of their efforts. (Tracking #1467) 

 
• The Council passed a motion in support of the SJRWMD request for $3.25 

million for the UORB Funding Initiative for the fiscal year 2004 – 2005.  A 
summary of the initiative is provided as Appendix 8. 

 
The Council requested no other funding during the period of this report.
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3.0 Appendices   
 
Appendix 1 Enacting Legislation 
Appendix 2 Overview of the Harris Chain of Lakes 
Appendix 3 Excerpts from Monthly Meetings 
Appendix 4 Shad Harvest Presentation given by Larry Battoe, Ph. D., SJRWMD 
Appendix 5 Lake Apopka Marsh Flow-way Site Visit Summary – March 2004 
Appendix 6 Harmful Algal Blooms Presentation given by Andrew Reich – Florida  
  Department of Health 
Appendix 7 Largemouth Bass Restocking Presentation given by Charles Mesing –  
  FWCC 
Appendix 8 Summary of the Upper Ocklawaha River Basin State Funding Initiative 

for Fiscal Year 2004 – 2005  
Appendix 9 Relevant Literature and Acknowledgements 
 
All appendices are included on the CD that accompanies this report. 


