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SELECTED PASSAGES FROM CHAPTER 373, FLORIDA 
STATUTES 
Source: http://www.flsenate.gov/ on May 12, 2005 

 
373.042  Minimum flows and levels.--  

(1)  Within each section, or the water management district as a whole, the department or the 
governing board shall establish the following:  

(a)  Minimum flow for all surface watercourses in the area. The minimum flow for a given 
watercourse shall be the limit at which further withdrawals would be significantly harmful to 
the water resources or ecology of the area.  

(b)  Minimum water level. The minimum water level shall be the level of groundwater in an 
aquifer and the level of surface water at which further withdrawals would be significantly 
harmful to the water resources of the area.  

The minimum flow and minimum water level shall be calculated by the department and the 
governing board using the best information available. When appropriate, minimum flows and 
levels may be calculated to reflect seasonal variations. The department and the governing 
board shall also consider, and at their discretion may provide for, the protection of 
nonconsumptive uses in the establishment of minimum flows and levels.  

(2)  By November 15, 1997, and annually thereafter, each water management district shall 
submit to the department for review and approval a priority list and schedule for the 
establishment of minimum flows and levels for surface watercourses, aquifers, and surface 
waters within the district. The priority list shall also identify those water bodies for which the 
district will voluntarily undertake independent scientific peer review. By January 1, 1998, and 
annually thereafter, each water management district shall publish its approved priority list and 
schedule in the Florida Administrative Weekly. The priority list shall be based upon the 
importance of the waters to the state or region and the existence of or potential for significant 
harm to the water resources or ecology of the state or region, and shall include those waters 
which are experiencing or may reasonably be expected to experience adverse impacts. By 
January 1, 2003, each water management district's priority list and schedule shall include all 
first magnitude springs, and all second magnitude springs within state or federally owned lands 
purchased for conservation purposes. The specific schedule for establishment of spring 
minimum flows and levels shall be commensurate with the existing or potential threat to spring 
flow from consumptive uses. Springs within the Suwannee River Water Management District, or 
second magnitude springs in other areas of the state, need not be included on the priority list 
if the water management district submits a report to the Department of Environmental 
Protection demonstrating that adverse impacts are not now occurring nor are reasonably 
expected to occur from consumptive uses during the next 20 years. The priority list and 
schedule shall not be subject to any proceeding pursuant to chapter 120. Except as provided in 
subsection (3), the development of a priority list and compliance with the schedule for the 
establishment of minimum flows and levels pursuant to this subsection shall satisfy the 
requirements of subsection (1).  

373.0421  Establishment and implementation of minimum flows and levels.--  

(1)  ESTABLISHMENT.--  
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(a)  Considerations.--When establishing minimum flows and levels pursuant to s. 373.042, the 
department or governing board shall consider changes and structural alterations to watersheds, 
surface waters, and aquifers and the effects such changes or alterations have had, and the 
constraints such changes or alterations have placed, on the hydrology of an affected 
watershed, surface water, or aquifer, provided that nothing in this paragraph shall allow 
significant harm as provided by s. 373.042(1) caused by withdrawals.  

(b)  Exclusions.--  

1.  The Legislature recognizes that certain water bodies no longer serve their historical 
hydrologic functions. The Legislature also recognizes that recovery of these water bodies to 
historical hydrologic conditions may not be economically or technically feasible, and that such 
recovery effort could cause adverse environmental or hydrologic impacts. Accordingly, the 
department or governing board may determine that setting a minimum flow or level for such a 
water body based on its historical condition is not appropriate.  

2.  The department or the governing board is not required to establish minimum flows or levels 
pursuant to s. 373.042 for surface water bodies less than 25 acres in area, unless the water 
body or bodies, individually or cumulatively, have significant economic, environmental, or 
hydrologic value.  

3.  The department or the governing board shall not set minimum flows or levels pursuant to s. 
373.042 for surface water bodies constructed prior to the requirement for a permit, or 
pursuant to an exemption, a permit, or a reclamation plan which regulates the size, depth, or 
function of the surface water body under the provisions of this chapter, chapter 378, or 
chapter 403, unless the constructed surface water body is of significant hydrologic value or is 
an essential element of the water resources of the area. 

The exclusions of this paragraph shall not apply to the Everglades Protection Area, as defined 
in s. 373.4592(2)(i).  

(2)  If the existing flow or level in a water body is below, or is projected to fall within 20 years 
below, the applicable minimum flow or level established pursuant to s. 373.042, the 
department or governing board, as part of the regional water supply plan described in s. 
373.0361, shall expeditiously implement a recovery or prevention strategy, which includes the 
development of additional water supplies and other actions, consistent with the authority 
granted by this chapter, to:  

(a)  Achieve recovery to the established minimum flow or level as soon as practicable; or  

(b)  Prevent the existing flow or level from falling below the established minimum flow or 
level.  
 
The recovery or prevention strategy shall include phasing or a timetable which will allow for 
the provision of sufficient water supplies for all existing and projected reasonable-beneficial 
uses, including development of additional water supplies and implementation of conservation 
and other efficiency measures concurrent with, to the extent practical, and to offset, 
reductions in permitted withdrawals, consistent with the provisions of this chapter.  

(3)  The provisions of this section are supplemental to any other specific requirements or 
authority provided by law. Minimum flows and levels shall be reevaluated periodically and 
revised as needed.  
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SELECTED PASSAGES FROM THE FLORIDA 
ADMINISTRATIVE CODE 
Source: http://election.dos.state.fl.us/fac/index.shtml on May 12, 2005 

 
40E-8.021 Definitions.  

The terms set forth herein shall have the meanings ascribed to them, unless the context clearly indicates 
otherwise, and such meanings shall apply throughout the rules contained in this chapter. The terms defined 
in Rule 40E-8.021, F.A.C., shall apply throughout the District’s consumptive use permit rules. In the event 
of a conflict or difference between the definitions contained in Rule 40E-8.021, F.A.C., and the definitions 
set forth in other District rules, the definitions in this Rule 40E-8.021, F.A.C., shall control for purposes of 
this chapter.  

(1) Biscayne Aquifer – means the highly permeable surficial strata (hydraulic conductivities generally 
greater than 500 ft/day) that occur within Monroe, Miami-Dade (excluding those portions of coastal 
Monroe and Miami-Dade counties that discharge groundwater into Florida and Biscayne Bays), eastern 
Broward, and portions of eastern Palm Beach counties.  

(2) Caloosahatchee River – means the surface waters that flow through the S-79 structure, combined 
with tributary contributions below S-79 that collectively flow southwest to San Carlos Bay.  

(3) C&SF Project – means the project for Central and Southern Florida authorized under the heading 
‘CENTRAL AND SOUTHERN FLORIDA’ in section 203 of the Flood Control Act of 1948 (Chapter 
771).  

(4) CERP – means the Comprehensive Everglades Restoration Plan contained in the ‘Final Integrated 
Feasibility Report and Programmatic Environmental Impact Statement’, dated April 1, 1999, as modified 
by the Water Resources Development Act of 2000.  

(5) Certification or Certify – means the formal determination by the District, through a validation 
process consistent with state and federal law, of the total amount of water made available by a project or 
project phase of a recovery or prevention strategy, as appropriate, for natural systems and other uses.  

(6) Direct Withdrawal means:  
(a) A ground water withdrawal that causes a water table drawdown greater than 0.1 feet, as determined 

using a model accepted by the District, at any location beneath the MFL surface water body or aquifer, up 
through a 1 in 10 year drought; or  

(b) A surface water withdrawal from facilities physically located within the boundaries of a MFL 
surface water body.  

(7) Everglades – means the lands and waters included within Water Conservation Areas, the 
Holeyland/Rotenberger wildlife management areas, and the freshwater portions of the Everglades National 
Park.  

(8) Harm – means the temporary loss of water resource functions, as defined for consumptive use 
permitting in Chapter 40E-2, F.A.C., that results from a change in surface or ground water hydrology and 
takes a period of one to two years of average rainfall conditions to recover.  

(9) Indirect Withdrawal – means the withdrawal of water from a water source for a consumptive use 
that receives surface water or ground water from a MFL water body or is tributary to a MFL water body.  

(10) Lake Okeechobee – means the lands and waters contained within the perimeter of the Hoover 
Dike.  

(11) LEC Plan – means the Lower East Coast Regional Water Supply Plan – May 2000, including all 
three volumes.  

(12) Lower West Coast Aquifers – means the lower Tamiami aquifer, sandstone aquifer and the mid-
Hawthorn aquifer that occur within Charlotte, Hendry, Glades, Lee and Collier counties.  

(13) LWC Plan – means the Lower West Coast Regional Water Supply Plan – April 2000, including 
all three volumes.  

(14) Minimum Flow – means a flow established by the District pursuant to Sections 373.042 and 
373.0421, F.S., for a given water body and set forth in Parts II and III of this chapter, at which further 
withdrawals would be significantly harmful to the water resources or ecology of the area.  

(15) Minimum Flow and Level Exceedance – means to fall below a minimum flow or level, which is 
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established in Parts II and III of this chapter, for a duration greater than specified for the MFL water body.  
(16) Minimum Flow and Level Violation – means to fall below a minimum flow or minimum level, 

which is established in Parts II and III of this chapter, for a duration and frequency greater than specified 
for the MFL water body. Unless otherwise specified herein, in determining the frequency with which water 
flows and levels fall below an established MFL for purposes of determining a MFL violation, a “year” 
means 365 days from the last day of the previous MFL exceedance.  

(17) Minimum Level – means the level of groundwater in an aquifer or the level of surface water 
established by the District pursuant to Sections 373.042 and 373.0421, F.S., in Parts II and III of this 
chapter, at which further withdrawals would be significantly harmful to the water resources of the area.  

(18) MFL Water Body – means any surface water, watercourse, or aquifer for which an MFL is 
established in Part II or III of this chapter.  

(19) Northwest Fork of the Loxahatchee River: Means those areas defined below:  
(a) Northwest Fork of the Loxahatchee River that has been federally designated as Wild, Scenic and 

Recreational uses (as defined in the Loxahatchee River Wild and Scenic River Management Plan 2000) 
(see Map 1, incorporated herein), including the river channel that extends from river mile 6.0 (latitude 
26.9856, longitude 80.1426) located near the eastern edge of Jonathan Dickinson State Park and continues 
upstream to the G-92 structure (latitude 26.91014, longitude 80.17578), including the C-14 Canal. The river 
channel includes the physical water flow courses and adjacent floodplain up to the limits of the floodplain 
swamp and wetlands within Riverbend Park, as determined by state wetland delineation criteria;  

(b) Cypress Creek which extends westward from river mile 10.6 to the intersection of Gulf Stream 
Citrus Road (latitude 26.96484, longitude 80.1855) located approximately one mile west of the Florida 
Turnpike and includes its natural river channels and contiguous floodplain as determined by state wetland 
delineation criteria;  

(c) Kitching Creek which extends from river mile 8.1 (latitude 26.9908, longitude 80.1540) northward 
through Jonathan Dickinson State Park to north of Bridge Road (latitude 27.05513, longitude 80.17580), 
including its natural river channels and contiguous floodplain as determined by state wetland delineation 
criteria; and  

(d) Hobe Grove Ditch which extends west from river mile 9.1 (latitude 26.9854, longitude 80.1594) 
westward to the Hobe-St. Lucie Conservancy District pump station outfall (latitude 26.5908, longitude 
80.1031) including its natural river channels and contiguous floodplain as determined by state wetland 
delineation criteria.  

(20) Operations – means activities taken by the District for the movement of surface water through 
works of the District pursuant to Chapter 373, F.S.  

(21) Prevention Strategy(ies) – means the structural and non-structural actions approved by the District 
in regional water supply plans, pursuant to Section 373.0421, F.S., or by rule, for areas where MFLs are 
currently not violated, but are projected to be violated within twenty (20) years of the establishment of the 
minimum flow or level, if said prevention strategies are not implemented.  

(22) Recovery Strategy(ies) – means the structural and non-structural actions approved by the District 
in regional water supply plans, pursuant to Section 373.0421, F.S., or by rule, for areas where MFLs are 
currently violated.  

(23) Regional Water Supply Plan – means a plan approved by the District pursuant to Section 
373.0361, F.S.  

(24) St. Lucie River North Fork – means the surface waters that extend from the Gordy Road Bridge 
structure (state plane coordinates, x851212.831, y1116105.7470), combined with tributary contributions 
below Gordy Road and collectively flow south to the confluence with the C-24 canal (state plane 
coordinates, x873,712.20, y1064,390.41).  

(25) St. Lucie River South Fork – means the surface waters that extend from the culverts located at 
state plane coordinates x902,512.67, y1,001,799.91, north to the confluence of the river and the St. Lucie 
Canal (C-44).  

(26) St. Lucie Estuary – means the surface water body south of the confluence of the St. Lucie River 
North Fork and C-24, north of the confluence of the St. Lucie River South Fork and C-44, and west of the 
western boundary of the Intracoastal Waterway, exclusive of canals.  

(27) Serious Harm – means the long-term loss of water resource functions, as addressed in Chapters 
40E-21 and 40E-22, F.A.C., resulting from a change in surface or ground water hydrology.  

(28) Significant Harm – means the temporary loss of water resource functions, which result from a 
change in surface or ground water hydrology, that takes more than two years to recover, but which is 
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considered less severe than serious harm. The specific water resource functions addressed by a MFL and 
the duration of the recovery period associated with significant harm are defined for each priority water 
body based on the MFL technical support document.  

 
Specific Authority §§ 9, 10 P.L. 83-358, 373.044, 373.113, 373.119, 373.129, 373.136, 373.171 FS. Law Implemented 
373.016, 373.036, 373.0361, 373.042, 373.0421, 373.175, 373.216, 373.219, 373.223, 373.246 FS. History–New 9-10-
01, Amended 11-11-02, 4-1-03.  

40E-8.421 Prevention and Recovery Strategies.  
(1) At the time of adoption of this rule, the existing flow or level for certain specified water bodies is 

below, or within 20 years is projected to fall below, the applicable MFL. For this reason, Section 373.0361, 
F.S., requires regional water supply plans to contain recovery and prevention strategies, including water 
resource development and water supply development projects that are needed to achieve compliance with 
MFLs during the planning period. The implementation of such projects will allow for the orderly 
replacement or enhancement of existing water sources with alternative supplies in order to provide 
sufficient water for all existing and projected reasonable-beneficial uses, consistent with Section 373.0421, 
F.S.  

(a) MFLs and recovery and prevention strategies will be implemented in phases with consideration of 
the District’s missions in managing water resources, including water supply, flood protection, 
environmental enhancement and water quality protection, as required by Section 373.016, F.S.  

(b) MFLs are implemented to prevent significant harm to the water resources and, where applicable, 
the ecology of the area due to further withdrawals (Sections 373.042 and 373.0421, F.S.). A consumptive 
use permitting program is implemented to prevent harm to the water resource (Section 373.219, F.S.). A 
water shortage program is implemented to prevent serious harm to the water resource (Sections 373.175 
and 373.246, F.S.). Additionally, the protection of water resources will, in part, be achieved through the 
reservation of water for fish and wildlife or public health and safety (Section 373.223(4), F.S.). The 
conceptual model identifying the relationships between these water resource protection requirements is set 
forth in Figure I in this Part.  

(c) The rules implementing water resource protection tools, including Chapters 40E-2, 40E-8, 40E-20, 
40E-21, and 40E-22, F.A.C., identify the specific factors and conditions that will be applied and considered 
in implementing the conceptual model. Due to the extreme variations in water resource conditions, climatic 
conditions, hydrologic conditions, and economic considerations that will be faced when implementing 
these rules, it is critical to apply such criteria flexibly and to reserve for the governing board the ability to 
implement water resource protection and allocation programs considering all of the District’s missions 
under Chapter 373, F.S., and to balance water supply, flood protection, resource protection and water 
quality protection needs. Implementation of the recovery and prevention strategies will be achieved in 
compliance with the assurances to consumptive users and to natural systems contained in the LEC Plan and 
the LWC Plan.  

(d) The phasing and timetables for implementation of structural components in recovery and 
prevention strategies contained in approved regional water supply plans are found to meet the requirements 
in Section 373.0421(2), F.S., for the expeditious and practicable recovery of the MFLs.  

(e) Upon completion of each project or project phase of a recovery or prevention plan the District will 
certify the availability of water, as defined in subsection 40E-8.021(5), F.A.C.  

(f) In order to ensure that the actual and projected performance of prevention and recovery strategies 
approved in the regional waters supply plans is sufficient to meet water resource needs, including MFLs, 
and the existing and projected reasonable-beneficial uses, the District will update recovery and prevention 
strategies on a periodic basis, based on new information and system performance. The performance of the 
recovery and prevention strategies in comparison to the performance projected in the regional water supply 
plans, will be assessed by the District for each recovery or prevention strategy phase. Based on the actual 
performance and new information obtained regarding the water resources, the District will review and 
revise, if necessary, recovery and prevention strategies through the regional water supply plan update 
process every five years, or sooner, as required by Section 373.0361, F.S. At that time, the governing board 
will determine if rule modifications to the MFL or recovery and prevention strategies are necessary to 
continue to meet the requirements of Sections 373.042 and 373.0421, F.S.  
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Figure 1: Conceptual Relationship Among the Harm, Serious Harm and Significant Harm Standards 
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(2) The Everglades and the Caloosahatchee River.  
(a) As the effective date of this rule, September 10, 2001, the Everglades and Caloosahatchee River 

have experienced MFL violations. As a result, the LEC Plan and the LWC Plan contain approved recovery 
strategies, pursuant to Section 373.0421, F.S. Included in these recovery and prevention strategies is the 
CERP.  

(b) MFLs for many areas within the Everglades and the Caloosahatchee River, served by the C&SF 
Project, will not be achieved immediately upon adoption of this rule largely because of the lack of adequate 
regional storage or ineffective water drainage and distribution infrastructure. Although not all locations 
within the Everglades are currently in violation of the proposed MFL, the Everglades, as a whole, is subject 
to a recovery strategy. The LEC Plan identifies the structural and non-structural remedies necessary for the 
recovery of MFL water bodies. These structural and non-structural remedies are also intended to restore the 
Everglades and the Caloosahatchee River above the MFLs, through Chapter 373, F.S., authorities of the 
District. The projected long-term restoration of flows and levels in the Everglades resulting from 
implementation of the LEC Plan and the CERP is documented in the LEC Plan, and are intended to more 
closely approximate “pre-drainage” conditions. The planned components include implementing 
consumptive use and water shortage programs, removing conveyance limitations, implementing revised 
C&SF Project operational programs, storing additional freshwater, reserving water for the protection of fish 
and wildlife, and developing alternative sources for water supply. These components will be implemented 
over the next 20 years, resulting in a phased restoration of the affected areas.  

(c) The District, as the U.S. Army Corps of Engineers’ local sponsor of the C&SF Project, is charged 
with implementing the CERP, in accordance with the Water Resources Development Act of 2000 
(WRDA), Title VI entitled “Comprehensive Everglades Restoration,” and in accordance with State law. 
Assurances regarding water availability for consumptive uses and protection of natural systems are set forth 
in WRDA, Chapter 373, F.S., CERP and the LEC Plan, which will be followed by the District in 
implementing this chapter. Additional quantities of water for both consumptive uses and the natural 
systems made available from the CERP and other water resource development projects will be documented 
and protected on a project basis. For project components implemented under CERP, the additional quantity, 
distribution and timing of delivery of water that is made available for the natural system for consumptive 
use, will be identified consistent with purposes of the CERP. Under State law, water reservations and water 
allocations to consumptive uses will be utilized to protect water availability for the intended purposes.  
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(3) Lake Okeechobee. The LEC Plan contains an approved prevention strategy for Lake Okeeechobee 
pursuant to Section 373.0421, F.S. The prevention strategy consists of implementing the District’s water 
shortage plan, including supply side management, as simulated in the LEC Plan, and constructing and 
operating water supply and resource development projects.  

(4) Biscayne Aquifer. The LEC Plan contains an approved prevention strategy for the Biscayne 
Aquifer pursuant to Section 373.0421, F.S., which consists of the following:  

(a) Maintain coastal canal stages at the minimum operation levels shown in Table J-2 of the LEC Plan;  
(b) Apply conditions for permit issuance in Chapter 40E-2 or 40E-20, F.A.C., to prevent the harmful 

movement of saltwater intrusion up to a 1-in-10 year level of certainty;  
(c) Maintain a ground water monitoring network and utilize data to initiate water shortage actions 

pursuant to Rule 40E-8.441, F.A.C. and Chapters 40E-21 and 40E-22, F.A.C.;  
(d) Construct and operate water resource and water supply development projects; and  
(e) Conduct research in high risk areas to identify where the portions of the saltwater front is adjacent 

to existing and future potable water sources.  
(5) Lower West Coast Aquifers. The LWC Plan identifies a prevention strategy for the LWC Aquifers, 

pursuant to Section 373.0421, F.S., as follows:  
(a) Establish “no harm” maximum permittable levels for each aquifer (regulatory levels) for a 1-in-10 

year level of certainty;  
(b) Implement rule criteria to prevent harm through the consumptive use permitting process, including 

conditions for permit issuance in Rule 40E-2.301, F.A.C.;  
(c) Construct and operate water resource and supply development projects; and  
(d) Implement the water shortage plan in Chapter 40E-21, F.A.C., as needed to prevent serious harm 

during drought conditions in excess of a 1-in-10 year level of certainty.  
(6) St. Lucie River and Estuary. The following is the prevention strategy for the St. Lucie River and 

Estuary:  
(a) Discharges from the North Fork will be managed within the operational protocols of the Ten Mile 

Creek Project scheduled to be completed by 2004. Flow targets will be consistent with the CERP 
performance requirements for Indian River Lagoon.  

(b) A research and monitoring strategy for the North and South Forks of the St. Lucie River will be 
developed and implemented in coordination with the Upper East Coast Regional Water Supply Plan update.  

(7) Northwest Fork of the Loxahatchee River Recovery Strategy: Purpose and Intent.  
(a) The Northwest Fork of the Loxahatchee River is currently not meeting the MFL and requires 

implementation of a recovery strategy to achieve the MFL as soon as practicable, consistent with Section 
373.0421, F.S. The recovery strategy consists of projects contained within the following approved plans: 
the Lower East Coast Regional Water Supply Plan (LEC Plan), the Comprehensive Everglades Restoration 
Plan (CERP), and the Northern Palm Beach County Comprehensive Water Management Plan 
(NPBCCWMP). Four phases of recovery are identified in the Technical Documentation to Support 
Development of Minimum Flows and Levels for the Northwest Fork of the Loxahatchee River, November 
2002, which are projected to increase flows to meet the MFL for the Northwest Fork of the Loxahatchee 
River. As part of the recovery strategy, as provided in this rule, the consumptive use permitting and water 
shortage requirements in this Chapter and Chapters 40E-2 and 40E-21, F.A.C., shall apply to consumptive 
use direct and indirect withdrawals from surface and groundwater sources from the Northwest Fork of the 
Loxahatchee River and those areas directly tributary to the Northwest Fork.  

(b) In addition to implementation of this MFL recovery strategy, the District commits to restore 
freshwater flows to the Northwest Fork of the Loxahatchee River above the MFL through Chapter 373, 
F.S., and the Comprehensive Everglades Restoration Plan and its associated authorities. The District will 
continue to partner with the Florida Department of Environmental Protection in establishing a practical 
restoration goal and plan for the Loxahatchee River watershed. Recognizing that natural seasonal 
fluctuations in water flows are necessary to ensure that the functions of the Loxahatchee River are 
protected, this restoration goal and plan will include a more complete set of seasonally managed flow 
criteria for the river that are driven primarily by natural rainfall and runoff patterns within the watershed.  

(c) The District shall continue to operate the G-92 structure and associated structures to provide 
approximately 50 cfs or more over Lainhart Dam to the Northwest Fork of the Loxahatchee River, when 
the District determines that water supplies are available.  

(d) Additionally, it is the intent of the District to continue the current operational protocols of the G-92 
structure so as not to reduce the historical high, average and low flows as estimated over the 30 year period 
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of rainfall record used as the basis for the MFL for the Northwest Fork of the Loxahatchee River.  
(e) It is the District’s intent to implement, along with other partners, projects to meet the practical 

restoration goal developed according to paragraph (b). Projects contained in the Comprehensive Everglades 
Restoration Plan, the LEC Plan and the NPBCCWMP will provide increased storage and conveyance 
within the basin with a goal of providing more water for restoration of the Northwest Fork of the 
Loxahatchee River.  

(f) To protect water made available for the recovery and restoration of the Loxahatchee River through 
implementation of these associated projects, the District intends to adopt water reservations for the 
Loxahatchee River, pursuant to Section 373.223(4), F.S., on a project by project basis over the next 20 
years. In addition, the SFWMD intends to adopt an initial reservation to protect existing water used for 
protection of fish and wildlife, consistent with the practical restoration goal identified for the Loxahatchee 
River, by 2004. Future reservations related to the Loxahatchee River will be consistent with the 
reservations being developed for restoration of the Everglades under CERP, and will reflect the needs of 
the natural system through a range of hydrologic conditions. These water reservations are intended to 
prevent the future allocation to consumptive uses the freshwater intended for restoration of the Loxahatchee 
River. The reservations will be implemented through the consumptive use permit program, operational 
protocols, water shortage rules, and other appropriate provisions in Chapter 373, F.S.  

(g) As reservations are adopted to restore the Loxahatchee River beyond that to be achieved by the 
MFL, the District shall revise the minimum flow and level and associated prevention and recovery strategy, 
as appropriate, under Sections 373.042 and 373.0421, F.S., to be consistent with the reservation.  
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MFL WATER BODY - LETTER FROM SFWMD TO FDEP 
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TRIBAL WATER RIGHTS AGREEMENT 

 



Appendix A MFLs for Lake Istokpoga – Appendices 

Final Draft A-20 11/7/2005 

 



MFLs for Lake Istokpoga – Appendices Appendix A 

Final Draft A-21 11/7/2005 

 



Appendix A MFLs for Lake Istokpoga – Appendices 

Final Draft A-22 11/7/2005 

 



MFLs for Lake Istokpoga – Appendices Appendix A 

Final Draft A-23 11/7/2005 

 



Appendix A MFLs for Lake Istokpoga – Appendices 

Final Draft A-24 11/7/2005 

 



MFLs for Lake Istokpoga – Appendices Appendix A 

Final Draft A-25 11/7/2005 

 



Appendix A MFLs for Lake Istokpoga – Appendices 

Final Draft A-26 11/7/2005 



MFLs for Lake Istokpoga – Appendices Appendix A 

Final Draft A-27 11/7/2005 

TRIBAL WATER RIGHTS COMPACT 
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Exhibit B-1.  Lake Istokpoga Peer Review Panel Summary – Page 1. 
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Exhibit B-1.  Lake Istokpoga Peer Review Panel Summary – Page 2 (Continuation). 

 



Appendix B MFLs for Lake Istokpoga – Appendices 

Final Draft B-4 11/7/2005 

Exhibit B-1.  Lake Istokpoga Peer Review Panel Summary – Page 3 (Continuation). 
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Exhibit B-1.  Lake Istokpoga Peer Review Panel Summary – Page 4 (Continuation). 
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Exhibit B-1.  Lake Istokpoga Peer Review Panel Summary – Page 5 (Continuation). 
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Exhibit B-1.  Lake Istokpoga Peer Review Panel Summary – Page 6 (Continuation). 
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Exhibit B-2.  Review Comments by Dr. D. Aday – Page 1. 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 2 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 3 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 4 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 5 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 6 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 7 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 8 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 9 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 10 (Continuation). 
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Exhibit B-2. Review Comments by Dr. D. Aday – Page 11 (Continuation). 
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Exhibit B-3.  Review Comments by Dr. T. Lodge – Page 1. 
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Exhibit B-3.  Review Comments by Dr. T. Lodge – Page 2 (Continuation). 
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Exhibit B-3.  Review Comments by Dr. T. Lodge – Page 3 (Continuation). 
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Exhibit B-3.  Review Comments by Dr. T. Lodge – Page 4 (Continuation). 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 1. 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 2 (Continuation). 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 3 (Continuation). 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 4 (Continuation). 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 5 (Continuation). 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 6 (Continuation). 
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Exhibit B-4.  Review Comments by Dr. J. Trexler – Page 7 (Continuation). 
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Exhibit B-5.  Review Comments from the Office of Water Policy, Florida Department of 
Environmental Protection – Page 1.  
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Exhibit B-5. Review Comments from the Office of Water Policy, Florida Department of 
Environmental Protection – Page 2 (Continuation). 
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APPENDIX C 
GIS Analysis of Pre-Development Landscape 

Features around Lake Istokpoga 
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INTRODUCTION 

An analysis was conducted to examine pre-development hydrogeographic patterns 
and landscape features of the Lake Istokpoga area. Information on pre-development 
conditions was obtained from the public land survey maps and field notes and from soil 
survey information. This information was used to compile a comprehensive pre-
development map of the Lake Istokpoga watershed. The results of this analysis provided 
clues to important landscape level characteristics of the original lake system and insights 
into the ways in which subsequent changes may have impacted the resource. 

METHODS 

General Land Office Survey Map of Pre-Development 
Conditions 

A map of major landscape features was obtained from the 1870 General Land 
Office (GLO) survey field notes. These maps were acquired for 16 Township/Range 
blocks (Table C-1) and were joined into a single map. Features along map borders were 
edge-matched and the comprehensive map was geo-rectified in ArcInfo and converted to 
a Geographic Information System (GIS) coverage. Field notes from the GLO survey for 
the Lake Istokpoga area were acquired from the Florida Department of Environmental 
Protection’s Land Boundary Information System (LABINS) website 
http://www.labins.org/glo. 

Pre-Development Vegetation Community Map from County Soil 
Survey Database 

Soil taxonomic characteristics can be used to infer long-term hydrological 
conditions at a site. Using a relationship between vegetation community type and average 
hydrological conditions for a soil taxon, a map of the extent of pre-development 
vegetation communities was developed (Zahina et al. 2001) and was verified by GLO 
survey field note information. A table of GLO vegetation types along section lines was 
used to compare data from soil surveys in four Township/Range blocks around Lake 
Istokpoga (Table C-2).  
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Table C-1.  Township/Range Blocks Used to Construct a Map of Lake Istokpoga 
Watershed Features 

Township Range 
34 South 29 East 

34 South 30 East 

34 South 31 East 

34 South 32 East 

35 South 29 East 

35 South 30 East 

35 South 31 East 

35 South 32 East 

36 South 29 East 

36 South 30 East 

36 South 31 East 

36 South 32 East 

37 South 29 East 

37 South 30 East 

37 South 31 East 

37 South 32 East 

 

Table C-2.  Section Transects Examined for Descriptions of Vegetation in the Lake 
Istokpoga Area. 

Township Range 
35 South 31 East 

35 South 30 East 

36 South 30 East 

36 South 31 East 
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RESULTS OF ANALYSIS 

Major Pre-Development Landscape Features of the Lake 
Istokpoga Area 

The comprehensive map of the Lake Istokpoga watershed generated from the 
original land survey maps provides insight into the characteristics of the pre-drainage 
landscape (Figure C-1). Among the most notable features are the extensive unsurveyed 
perennial wetlands to the immediate southeast of the lake and the system of smaller lakes 
on the southwest side, including Lake Cram, which no longer exist. The map also 
identifies the historic meander of the four major tributaries included in the analysis 
(Arbuckle Creek, Josephine Creek, Istokpoga Creek and the unnamed stream on the SW 
side of the lake).  

Field notes and maps from the GLO were examined to determine the different 
vegetation community types described by the surveyors. In some cases, the distinction 
between some community types was not clearly defined, as the GLO notes were intended 
to provide general descriptions of the landscape with respect to usability of the land for 
settlement, agriculture and resources. For instance, the term “prairie” indicated a treeless 
plain usually dominated by grasslike plants. Modern definitions of community types in 
Florida define different types of prairie, namely “wet prairie” (seasonally inundated) or 
“dry prairie” (associated with flatwoods and not wetlands). Examination of the field 
notes, maps and context of the observations usually provided clues as to which type of 
prairie was implied. 

These vegetation community types along section transects in the Lake Istokpoga 
area were compared with vegetation types as inferred from soils (Table C-3). Of the 165 
section lines studied, 34 (21 percent) had insufficient data to make a comparison between 
sources. Of the remaining 131 section transects, 123 (94 percent) had a complete or 
partial match of information between the two sources and eight (6 percent) had 
disagreement. A complete match occurred when both data sets provided the same 
information to the same level of detail. A partial match of information occurred when 
more detail (i.e., more community types) was given in one data set than another.  
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Figure C-1.  Composite Map of the Lake Istokpoga Area from 1870 General Land Office Survey 

Maps. 
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Table C-3.  Comparison of Field Observations of Historic Vegetation with Soil-
Inferred Vegetation Communities 

Township/Range/
Section 1870 GLO Field Survey1 

Soil-Inferred Pre-
Drainage Vegetation2 Agreement3 

35S/31E/1-2 Cane grass; 3rd rate pine Wetlands, Flatwoods A 
35S/31E/2-11 3RD rate (dry) prairie Flatwoods A 
35S/31E/2-3 3RD rate (dry) prairie Flatwoods A 
35S/31E/3-10 No data Flatwoods I 
35S/31E/3-4 3RD rate (dry) prairie Flatwoods A 
35S/31E/4-9 3RD rate (dry) prairie Flatwoods A 
35S/31E/4-5 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/5-8 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/5-6 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/6-7 Prairie (wet), 3rd rate sand Wet prairie A 
35S/31E/7-8 Prairie, 3rd rate sand Flatwoods, wet prairie A 
35S/31E/8-9 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/8-17 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/9-10 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/9-16 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/10-11 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/10-15 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/11-12 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/11-14 Prairie (dry) , 3rd rate sand Flatwoods, Wetlands A 
35S/31E/12-13 Prairie (dry) , 3rd rate sand Flatwoods, Wetlands A 
35S/31E/13-24 Prairie (dry) , 3rd rate sand Flatwoods, Wetlands A 
35S/31E/13-14 Prairie (dry) , 3rd rate sand Flatwoods, Wetlands A 
35S/31E/14-23 Prairie (dry) , 3rd rate sand Flatwoods, Wetlands A 
35S/31E/14-15 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/15-22 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/15-16 Prairie (dry) , 3rd rate sand Flatwoods, wet prairie A 
35S/31E/16-21 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/16-17 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/17-20 Prairie (dry), sand, (cypress), lake Flatwoods, wetlands A 
35S/31E/17-18 Lake, (cypress), wetland Flatwoods, water A 
35S/31E/20-21 Prairie (dry), scrubby, 3rd rate sand Flatwoods A 

35S/31E/20-29 Prairie (dry), scrub, 3rd rate sand, 
lake Flatwoods P 

35S/31E/21-22 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/21-28 Prairie, 3rd rate sand Wetlands, wet prairie A 
35S/31E/22-23 Prairie (dry) , 3rd rate sand Flatwoods A 

35S/31E/22-27 Prairie (dry) , 3rd rate sand, 
Istokpoga Creek with assoc wetlands Flatwoods P 

35S/31E/23-24 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/23-26 Istokpoga Creek with assoc wetlands Flatwoods, Wetlands A 
35S/31E/24-25 Prairie (dry) , 3rd rate sand Flatwoods A 
35S/31E/26-27 Unsurveyed, lake area Flatwoods I 
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Table C-3.  Comparison of Field Observations of Historic Vegetation with Soil-Inferred 
Vegetation Communities (Continuation). 

Township/Range/
Section 1870 GLO Field Survey1 

Soil-Inferred Pre-
Drainage Vegetation2 Agreement3 

35S/31E/27-34 Unsurveyed, lake area Wet prairie, wetlands I 
35S/31E/27-28 Unsurveyed, lake area Wetlands I 
35S/31E/28-33 Unsurveyed, lake area Flatwoods, wetlands I 
35S/31E/28-29 Swamp, wet prairie, lake (fringe) Wetlands, flatwoods P 
35S/31E/29-32 Unsurveyed, lake area Wetlands, flatwoods I 
35S/31E/32-33 Unsurveyed, lake area Water I 
35S/31E/33-34 Unsurveyed Flatwoods I 
35S/31E/34-35 Unsurveyed Flatwoods, wetlands I 
35S/30E/1-2 Prairie (dry) , 3rd rate sand Flatwoods A 

35S/30E/2-11 Prairie (dry) , 3rd rate sand, Arbuckle 
Creek wetlands Flatwoods P 

35S/30E/2-3 Water (lake fringe) Wetlands P 
35S/30E/3-16 Willow, sawgrass, boggy, inundated Wetlands A 

35S/30E/3-4 Low muddy dark rich soil 
Flatwoods, Wetlands 
(Arbuckle Creek 
floodplain) 

A 

35S/30E/4-5 Unsurveyed Flatwoods, Wet Prairie I 
35S/30E/5-8 Pine, prairie, 3rd rate sand Scrub, Flatwoods A 
35S/30E/5-6 Boggy swamp, 3rd rate pineland Wetlands P 
35S/30E/6-7 Bay swamp Wetlands A 
35S/30E/7-8 Prairie, pine island Flatwoods A 
35S/30E/7-18 Prairie, boggy pine, swamp Flatwoods, Wetlands A 
35S/30E/8-9 Prairie, 3rd rate sand Flatwoods A 
35S/30E/8-17 Prairie, 3rd rate sand Flatwoods A 
35S/30E/9-10 Sawgrass, lake Flatwoods D 
35S/30E/9-16 Prairie, 3rd rate sand Flatwoods A 
35S/30E/10-11 Arbuckle Creek, wetlands Wetlands A 
35S/30E/11-12 Prairie, 3rd rate sand Flatwoods, wetlands A 
35S/30E/12-13 Unsurveyed lake Wetlands I 
35S/30E/13-14 Unsurveyed lake Flatwoods, wetlands I 
35S/30E/14-23 Unsurveyed lake Wetlands, wet prairie I 
35S/30E/14-15 Unsurveyed lake Uplands I 
35S/30E/15-22 Unsurveyed lake Flatwoods, no data I 
35S/30E/15-16 Sawgrass Wetlands, no data I 

35S/30E/16-21 Sawgrass, boggy & impassible 
wetland Wet prairie, wetlands A 

35S/30E/16-17 Prairie, pine island, 3rd rate sand Flatwoods, no data I 
35S/30E/17-20 Prairie, 3rd rate sand Flatwoods, wet prairie A 
35S/30E/17-18 Prairie, 3rd rate sand Flatwoods, uplands A 
35S/30E/18-19 Prairie, 3rd rate sand, pinelands Flatwoods, uplands A 
35S/30E/19-20 Prairie, 3rd rate sand Flatwoods A 
35S/30E/19-30 Prairie & pine of 3rd rate Flatwoods, uplands A 

35S/30E/20-21 Pine & prairie, 3rd rate sand, edge of 
swamp (maple) Flatwoods, wet prairie A 
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Table C-3.  Comparison of Field Observations of Historic Vegetation with Soil-Inferred 
Vegetation Communities (Continuation). 

Township/Range/
Section 1870 GLO Field Survey1 

Soil-Inferred Pre-
Drainage Vegetation2 Agreement3 

35S/30E/20-29 Prairie Wet prairie A 
35S/30E/21-22 No survey Wet prairie I 
35S/30E/21-28 No survey Wet prairie, water I 
35S/30E/22-23 No survey Water (lake) I 
35S/30E/28-29 No survey Wet prairie, water I 
35S/30E/29-32 Swamp, lake edge Wet prairie P 
35S/30E/29-30 Prairie of 3rd rate, pineland Upland, wet prairie A 
35S/30E/30-31 Leslie Creek, swamp Wetlands A 
35S/30E/31-32 Swamp, Leslie Creek Wet prairie P 
35S/30E/31 & 
36S/30E/6 No data Highlands I 

35S/30E/32 & 
36S/30E/5 No data Wetlands I 

36S/30E/3-4 Lake, fringing swamp Wet prairie P 
36S/30E/4-9 No data Highlands, uplands I 
36S/30E/4-5 Bay swamp Flatwoods D 
36S/30E/5-8 Sand ridges Flatwoods, wet prairie A 
36S/30E/5-6 Bay swamp Highlands D 
36S/30E/7-8 Bay swamp, sand, pine Highlands P 
36S/30E/7-18 Sand ridge, low scrub Highlands, wetlands A 
36S/30E/8-9 Low sand ridges Flatwoods A 
36S/30E/8-17 Pines, swampy creek bed Flatwoods, uplands P 
36S/30E/9-10 Creek bed Wet prairie P 
36S/30E/9-16 Level sand with scrub Uplands, wetlands A 
36S/30E/10-15 Sand and low scrub Water, wetlands D 
36S/30E/15-16 Bay swamp Wetlands, wet prairie A 
36S/30E/16-21 Sand ridges to lake shore (L. Cram) Wet prairie, uplands A 
36S/30E/16-17 Saw palmetto Wetlands, wet prairie P 

36S/30E/17-20 High sand ridges, scrub, L. Apthorp, 
saw palmetto Uplands, flatwoods A 

36S/30E/17-18 Lake (Apthorp) Wet prairie, wetlands P 
36S/30E/18-19 Saw palmetto Highlands A 
36S/30E/19-20 Sand ridges, low scrub Flatwoods P 
36S/30E/19-30 Scrub, sand Flatwoods, uplands A 
36S/30E/20-21 Low sand ridges Flatwoods A 
36S/30E/20-29 Lake edge Wet prairie P 
36S/30E/21-22 Low sand hills Wet prairie D 
36S/30E/21-28 Creek bed, lake (Cram), low scrub Uplands, wetlands A 
36S/30E/22-23 Low sand hills, palmetto prairie Highlands A 
36S/30E/22-27 Creek bed, low palmetto prairie Wet prairie, water A 
36S/30E/25-36 No data Water, wetlands I 
36S/30E/26-27 Saw palmetto Water D 
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Table C-3.  Comparison of Field Observations of Historic Vegetation with Soil-Inferred 
Vegetation Communities (Continuation). 

Township/Range/
Section 1870 GLO Field Survey1 

Soil-Inferred Pre-
Drainage Vegetation2 Agreement3 

36S/30E/27-34 Saw palmetto low prairie Wet prairie A 
36S/30E/27-28 Sand ridge, palmettos, lakes Wet prairie P 
36S/30E/28-33 Low sand ridge Highlands A 
36S/30E/28-29 Lake Clay, boggy prairie Highlands, wet prairie P 
36S/30E/29-32 Lake Clay, low scrub Water P 
36S/30E/29-30 Scrub Wet prairie D 
36S/30E/30-31 Sand ridge, low scrub N/A I 
36S/30E/31-32 Scrub Highlands A 
36S/30E/32-33 Pine, boggy prairie Highlands P 
36S/30E/32 & 
37S/30E/5 Level scrub, low prairie Highlands, wetlands, 

water P 

36S/30E/33-34 Sand ridge Highlands A 
36S/30E/33 & 
37S/30E/4 Pine, scrub, low palmetto Highlands A 

36S/30E/34-35 Low pinelands Water, wetlands A 
36S/30E/34 & 
37S/30E/3 Bay swamp, scrub Wetlands, Highlands A 

36S/30E/35-36 Bay swamp, impassible swamp Water, wetlands A 
36S/30E/35 & 
37S/30E/2 Bay swamp, impassible swamp Water, wetlands A 

36S/30E/36 No survey Wetlands I 
36S/31E/1 & 
36S/32E/6 No survey Flatwoods I 

36S/31E/1-12 Sawgrass, 2nd rate prairie Flatwoods, wet prairie A 
36S/31E/1-2 Inundated Wetlands A 
36S/31E/2-11 Sawgrass, water Wetlands A 
36S/31E/2-3 No data Flatwoods, wetlands I 
36S/31E/3-10 No data Wetlands I 
36S/31E/10-11 Sawgrass, water Wet prairie P 
36S/31E/11-12 Sawgrass, water Wetlands A 
36S/31E/11-14 Sawgrass, water Wetlands A 
36S/31E/12 & 
36S/32E/7 Sawgrass, water Flatwoods D 

36S/31E/12-13 Sawgrass, water Wet prairie P 
36S/31E/13- & 
36S/32E/18 No data Wetlands, wet prairie I 

36S/31E/13-24 Inundated Flatwoods, wet prairie, 
wetlands P 

36S/31E/13-14 Inundated Wet prairie, flatwoods P 

36S/31E/14-22 Sawgrass, water Wetlands, wet prairie, 
flatwoods P 

36S/31E/14-15 Inundated Wetlands A 
36S/31E/22-23 Inundated Wetlands A 
36S/31E/23-24 Inundated Wetlands, wet prairie A 
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Table C-3.  Comparison of Field Observations of Historic Vegetation with Soil-Inferred 
Vegetation Communities (Continuation). 

Township/Range/
Section 1870 GLO Field Survey1 

Soil-Inferred Pre-
Drainage Vegetation2 Agreement3 

36S/31E/23-26 Low lands Wetlands, wet prairie A 
36S/31E/24 & 
36S/32E/19 Sawgrass, low prairie, ponds Wetlands, wet prairie, 

flatwoods A 

36S/31E/24-25 Sawgrass, low prairie, ponds Wetlands A 
36S/31E/25 & 
36S/32E/30 Ponds, prairie, marsh Wet prairie, flatwoods A 

36S/31E/25-36 2nd rate prairie Flatwoods, wetlands A 

36S/31E/25-26 Ponds, prairie, marsh Wetlands, wet prairie, 
flatwoods A 

36S/31E/26-35 2nd rate prairie, cabbage palm Flatwoods A 

36S/31E/26-27 Marsh, 2nd rate prairie, cabbage 
palm  Wetlands, wet prairie A 

36S/31E/34-35 2nd rate prairie, cabbage palm Wet Prairie A 
36S/31E/35-36 No data Flatwoods I 
36S/31E/35 & 
37S/31E/2 No data Wetlands, wet prairie I 

36S/31E/36 & 
36S/32E/31 No data Wetlands, flatwoods I 

1. General Land Office Field Notes, 1870. 
2. From Zahina et al., 2001. 
3. A=agreement, D=disagreement, P=partial, I=insufficient data to determine. 



Appendix C MFLs for Lake Istokpoga – Appendices 

Final Draft C-12 11/7/2005 

LITERATURE CITED 
Florida Department of Transportation. 1995. Florida Land Use, Cover and Forms 

Classification System (FLUCCS). FDOT, State Topographic Bureau, Thematic 
Mapping Section, Procedure  550-010-00101, p. 81. 

General Land Office. 1870. Surveyor Field Notes from the 1870 Survey of Township-
Ranges. Available from http://www.labins.org/glo. 

Natural Resources Conservation Service. 1995. Soil Survey Geographic (SSURGO) 
Database. Miscellaneous Publication 1527. 

Zahina, J. G., K. Liudahl, T. Liebermann, K. Saari, J. Krenz and V. Mullen. 2001. Soil 
Classification Database: Categorization of County Soil Survey Data within the 
SFWMD, including Natural Soils Landscape Positions. Technical Publication WS-6. 
South Florida Water Management District, West Palm Beach, FL. 

 



MFLs for Lake Istokpoga – Appendices Appendix D 

Final Draft D-1 11/7/2005 

APPENDIX D 
A Water Budget for Lake Istokpoga 
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INTRODUCTION 

The purpose of this report is to provide a general water budget for Lake 
Istokpoga. The relative contributions of tributaries and rainfall were quantified and 
compared with water releases through the S-68 Structure and evapotranspiration losses. 
The amount of water released through the S-68 to the Indian Prairie Basin is compared 
with consumptive use permit allocations in the basin. 
 

CALCULATION OF A LAKE ISTOKPOGA WATER BUDGET 

The Hydrologic Equation 

A simplified water budget for Lake Istokpoga was calculated with the following 
equation using existing data sets from the South Florida Water Management District’s 
corporate environmental database, DBHYDRO: 
 

(Inputs) – (Outputs) = (Change in Lake Volume) 

Inputs 

Inputs are calculated as (Rainfall on Lake Surface + Inflow from Arbuckle Creek 
+ Inflow from Josephine Creek). Some other sources have not been included in this 
analysis as either they are insignificant relative to the total input volume or insufficient 
measured data on them exist; these unincluded sources include groundwater (which may 
be flowing into the lake at some times of the year and flowing out of the lake at other 
times) and miscellaneous surface water inflows such as those from local drainage ditches 
and recreational access canals.   

Outputs 

Outputs are calculated as (Outflows through the S-68 Structure + 
Evapotranspiration). Evapotranspiration (ET) is the combined loss of water vapor 
through direct evaporation of water from the lake surface and by transpiration of water 
vapor through the leaves of plants. Evapotranspiration is generally expressed as inches of 
water per year, and for application in this water budget, it is translated into volume (ac-ft) 
of water per year for the average lake surface area. Evapotranspiration is generally 
regarded as one of the main hydrologic variables in south Florida, second only to rainfall 
(Irizarry-Ortiz et al. 2003). Several studies have been conducted to characterize 
evapotranspiration rates in south Florida, including Visher and Hughes 1969, Abtew 
1996, Reardon and Abtew 2002, and Irizarry-Ortiz et al. 2003. An average annual value 
of 50 inches of ET was used in these calculations, following Visher and Hughes (1969).  
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Some other output sources have not been included in this analysis as either they 
are insignificant relative to the total output volume or insufficient measured data on them 
exist; these unincluded output sources include groundwater (which may be flowing into 
the lake at some times of the year and flowing out of the lake at other times) and outflow 
through the Istokpoga Canal.  Water flow through the Istokpoga Canal is generally 
negligible. A review of flow measurements at the G-85 Structure (in the Istokpoga Canal) 
from October 1983 through November 1988 indicates that no water flow was measured 
during this period; therefore, the volume of water flowing from Lake Istokpoga through 
the Istokpoga Canal is not a significant portion of the total water budget and for this 
reason has not been included. 

Water Budget Calculations 

The results from the water budget calculations for the period of record 1990–2000 
are shown in Tables D-1 through D-4. These results indicate that generally a surplus of 
water exists in the wet season and a deficit of water during the dry season. The amount of 
unaccounted-for water in the average annual budget during the period of record is small 
(1 percent or less). Annual and seasonal variations in unaccounted-for water may reflect a 
carryover effect from a previous period, an effect that commonly occurs when imposing a 
calendar date cutoff to a variable data time series.  

The volume of water unaccounted for in this water budget can range from 
relatively small (1,807 ac-ft) to significant (104,790 ac-ft) between water years. These 
variations may be the result of interannual differences in ET, groundwater influence or 
ungauged flows or they may be an artifact from the analytic method that imposes a 
calendar date cutoff onto a variable data time series. Although there is variation from 
year to year, the decade average is approximately 1 percent or less of the water budget 
(7,149 ac-ft for calendar years, 9,434 ac-ft for water years). Walker and Havens (2003) 
estimate that ungauged inflows to the lake may be as much as 17 percent of the total 
gauged inflow.  
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Table D-1.  Calendar Year* Water Budget for Lake Istokpoga (acre-ft). 

Water Inputs to Lake 
Water Outputs from 

Lake 

Year Rainfall 
Arbuckle 

Creek 
Josephine 

Creek S-68 
Estimated 

ET 

Difference 
between  

Inputs and 
Outputs 

Change  
in Lake 
Volume 
for Year 

Unaccounted 
Water 

Volume 
1990 91,275 146,347 34,894 197,266 118,405 -43,154 17,836 -25,318

1991 148,264 202,911 39,081 237,750 118,405 34,101 5,675 39,776

1992 138,689 170,733 36,150 58,895 118,405 168,273 -2,027 166,246

1993 115,412 111,488 33,738 140,232 118,405 2,001 -16,620 -14,619

1994 128,283 212,241 42,241 298,508 118,405 -34,148 -3,648 -37,796

1995 120,715 256,395 62,229 453,440 118,405 -132,505 6,486 -126,019

1996 83,649 120,835 26,557 148,291 118,405 -35,654 37,698 2,044

1997 143,735 224,230 29,905 262,657 118,405 16,808 -32,023 -15,216

1998 177,934 453,119 88,224 562,972 118,405 37,900 -5,675 32,225

1999 106,411 198,968 41,286 298,472 118,405 -70,212 -2,027 -72,238

2000 67,883 51,319 10,248 32,235 118,405 -21,190 72,965 51,775

Mean 120,205 195,326 40,414 244,611 118,405 -7,071 7,149 -78

*January 1 through December 31. 
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Table D-2.  Water Year* Water Budget for Lake Istokpoga (acre-ft). 

Water Inputs to Lake 
Water Outputs from 

Lake 

Year Rainfall 
Arbuckle 

Creek 
Josephine 

Creek S-68 
Estimated 

ET 

Difference 
between  

Inputs and 
Outputs 

Change  
in Lake 
Volume 
for Year 

Unaccounted 
Water 

Volume 
1990 117,677 141,354 36,158 156,296 118,405 20,487 -22,295 -1,807

1991 144,193 191,130 36,208 215,392 118,405 37,734 12,972 50,706

1992 102,569 73,608 23,948 71,581 118,405 10,139 -1,621 8,518

1993 102,569 73,608 23,948 71,581 118,405 10,139 1,216 11,355

1994 126,449 255,554 44,277 371,030 118,405 -63,155 -4,864 -68,019

1995 114,265 235,028 63,851 401,150 118,405 -106,411 1,621 -104,790

1996 85,857 98,756 18,107 94,740 118,405 -10,425 31,618 21,193

1997 186,849 516,211 84,564 639,071 118,405 30,149 -36,482 -6,333

1998 120,687 165,458 37,047 229,094 118,405 -24,306 58,372 34,065

1999 109,793 199,274 40,742 277,808 118,405 -46,403 -30,402 -76,805

2000 68,198 35,838 6,865 32,746 118,405 -40,250 93,638 53,388

Mean 116,282 180,529 37,792 232,772 118,405 -16,573 9,434 -7,139

*May 1 through April 30. 
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Table D-3.  Wet-Season* Water Budget for Lake Istokpoga (acre-ft). 

Water Inputs to Lake 
Water Outputs from 

Lake 

Year Rainfall 
Arbuckle 

Creek 
Josephine 

Creek S-68 
Estimated 

ET 

Difference 
between  

Inputs and 
Outputs 

Change  
in Lake 
Volume 
for Year 

Unaccounted 
Water 

Volume 
1990 77,056 107,347 27,037 121,481 70,332 19,626 -31,618 -11,992

1991 105,493 167,404 29,576 198,209 70,332 33,931 -10,539 23,392

1992 99,359 146,681 27,048 48,767 70,332 153,988 -18,241 135,746

1993 72,154 47,494 13,556 26,845 70,332 36,027 -32,023 4,003

1994 87,519 155,804 29,419 203,775 70,332 -1,365 -29,997 -31,361

1995 91,991 165,887 43,899 308,000 70,332 -76,555 -18,241 -94,796

1996 58,394 70,792 15,798 94,133 70,332 -19,482 18,241 -1,241

1997 96,521 91,081 18,253 115,243 70,332 20,280 -40,536 -20,256

1998 98,011 118,757 25,220 147,018 70,332 24,637 -4,054 20,584

1999 93,654 146,143 30,923 220,833 70,332 -20,446 -64,858 -85,304

2000 56,072 26,507 5,363 9,459 70,332 8,151 16,214 24,366

Mean 85,111 113,082 24,190 135,797 70,332 16,254 -19,605 -3,351

*May 1 through October 31. 
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Table D-4.  Dry-Season* Water Budget for Lake Istokpoga (acre-ft). 

Water Inputs to Lake 
Water Outputs from 

Lake 

Year Rainfall 
Arbuckle 

Creek 
Josephine 

Creek S-68 
Estimated 

ET 

Difference 
between  

Inputs and 
Outputs 

Change  
in Lake 
Volume 
for Year 

Unaccounted 
Water 

Volume 
1990 40,621 34,007 9,121 34,815 48,309 625 9,323 9,948

1991 38,700 23,726 6,632 17,183 48,309 3,566 23,511 27,077

1992 45,408 67,531 21,046 109,172 48,309 -23,496 16,620 -6,876

1993 30,415 26,114 10,392 44,736 48,309 -26,124 32,429 6,305

1994 38,929 99,749 14,858 167,255 48,309 -62,027 25,132 -36,895

1995 22,274 69,140 19,951 93,150 48,309 -30,093 20,268 -9,825

1996 27,463 27,964 2,309 607 48,309 8,820 13,377 22,196

1997 90,329 425,130 66,311 523,828 48,309 9,632 4,054 13,686

1998 22,675 46,701 11,827 82,075 48,309 -49,181 60,804 11,623

1999 16,139 53,132 9,819 56,975 48,309 -26,194 32,429 6,235

2000 12,126 9,331 1,501 23,287 48,309 -48,638 77,018 28,381

Mean 35,007 80,230 15,797 104,826 48,309 -22,101 28,633 6,532

*November 1 through April 30. 
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Consumptive Use Withdrawals and Lake Istokpoga 

All of the consumptive use permits in the Indian Prairie Basin are for agricultural 
uses (Table D-5), which include sod, sugarcane, citrus, pasture and livestock. A 
comparison of the actual amount of water use reported for users (Table D-6) with 
maximum annual allocations (Table D-5) indicates that typically, less than one-third of 
the permitted water is used. A comparison of the maximum annual allocation for all 
permits (Table D-5) with the volume of water discharged to Indian Prairie through the  
S-68 (Table D-1) indicates that there is typically enough water in most years to meet 
maximum demands. But in below-average rainfall years (e.g., calendar years 1992 and 
2000), there may not be enough water discharged from the S-68 to meet maximum 
demands. The current regulation schedule prevents water from being discharged from 
Lake Istokpoga for water supply use when water levels fall below Zone B (Figure D-1).  

Table D-5.  Consumptive Use Permits in the Indian Prairie Basin (acre-ft). 

Permit Number 

Maximum 
Monthly 

Allocation 

Maximum  
Annual 

Allocation Permit Type 
22-00003-W 954 5,084 AG-sugarcane 

22-00019-W 8,165 49,625 AG-pasture 

22-00021-W 2,102 12,661 AG-no longer in use 

22-00032-W 567 3,288 AG-pasture 

22-00046-W 312 1,808 AG-pasture 

22-00049-W 1,566 5,665 AG-pasture 

22-00052-W 1,377 6,937 AG-citrus/pasture/livestock 

22-00056-W 616 3,717 AG-sugarcane/pasture/citrus 

22-00064-W 443 2,202 AG-citrus 

22-00117-W 334 1,707 AG-citrus 

22-00140-W 57 155 AG-citrus 

28-00023-W 2,082 3,684 AG-pasture 

28-00081-W 560 3,041 AG-pasture 

28-00120-W 834 5,331 AG-sod 

28-00123-W 908 5,140 AG-citrus 

28-00129-W 1,180 5,988 AG-sod 

28-00133-W 454 2,694 AG-citrus 

28-00256-W 700 3,801 AG-pasture 

28-00440-W 597 4,299 AG-citrus/sod 

Total 23,807 126,380  
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Table D-6.  Annual Pumpages Reported for Indian Prairie Users (1998–2003)   
(acre-ft). 

Permit 
Annual 

Permitted 

Average 
Actual 

Pumpage 
Percentage 

Used 

19-W 49,625 15,021 30

332-W 3,288 682 21

49-W 5,670 1,765 31

117-W 1,707 278 16

23-W 3,684 980 27

120-W 5,331 273 5

129-W 5,988 1,140 19

 

 

 
Figure D-1.  Regulation Schedule for Lake Istokpoga. 
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APPENDIX E 
Bird Species and Associated Habitats in the 

Lake Istokpoga Area 
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INTRODUCTION 

Many species of birds depend on different habitats for different purposes, such as 
feeding or nesting. For instance, wading birds typically forage for food in marshes or in 
shallow open-water areas but roost and nest in trees. A habitat disturbance in nesting, 
roosting and foraging areas may affect bird population distribution and reproductive 
success. 

For most species, studies are lacking that directly relate severity of low water 
events to avian community impacts or to reduced avian utilization of lake resources. 
These types of studies are difficult to conduct as many birds are capable of searching for 
resources across a sizable geographical area. In addition, short-term and long-term effects 
on avian populations may be quite different. For instance, extended periods of low lake 
levels may have short-term benefits to many species of wading birds that feed on mud 
flats and exploit trapped prey in shallow pools (Kushlan 1976, 1986, 1989). But 
frequently recurring or extreme low water events that cause a decline in prey species’ 
reproduction, growth or habitat may also reduce prey numbers or size distributions, 
which could impact bird species that depend on only a limited prey diet (e.g. the 
Everglades Snail Kite, which feeds almost exclusively on apple snails). A reduction of 
wetland area could also impact bird species that use these habitats for nesting and 
roosting.  

The purpose of the present analysis is to identify bird species and these species’ 
associated habitats within the Lake Istokpoga area. Extreme low water levels that degrade 
Lake Istokpoga habitats may potentially affect the bird species that utilize those habitats. 
The analysis proceeded according to the following steps: 1) the bird species found within 
the Lake Istokpoga area were identified, 2) the respective habitats used by those species 
for feeding, roosting and nesting were noted and described and 3) the habitat types 
associated with Lake Istokpoga and affected by lake levels were identified. Low water 
levels’ potential impact on habitats important to avian species was a factor considered in 
development of the proposed technical criteria for the Lake Istokpoga Minimum Level. 

BIRD SPECIES IN THE LAKE ISTOKPOGA AREA 

A comprehensive list of bird species believed to be breeding in Highlands County 
was obtained from the Florida Fish and Wildlife Conservation Commission (Kale et al. 
1992, Rodgers et al. 1996, Pranty 2002, FWC 2003) (Table E-1). This list does not 
include migratory species that pass through the Lake Istokpoga area while traveling 
between winter and summer ranges; if these transient species were included, the total 
count would probably increase substantially.  
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Table E-1.  Breeding Bird Species found in Highlands County (Source: Kale 1992, 
Rogers et al. 1996, Pranty 2002, FWC 2003). 

Species (Common Name-Scientific Name) Breeding Status 
American Crow (Corvus brachyrhynchos) Confirmed Breeding 
American Kestrel (Falco sparverius) Probable Breeding 
Bachman’s Sparrow (Aimophila aestivalis) Possible Breeding 
Bald Eagle (Haliaeetus leucocephalus) Confirmed Breeding 
Barred Owl (Strix varia) Confirmed Breeding 
Black-Necked Stilt (Himantopus mexicanus) Confirmed Breeding 
Black Vulture (Coragyps atratus) Confirmed Breeding 
Blue-Gray Gnatcatcher (Polioptila caerulea) Probable Breeding 
Blue Grosbeak (Guiraca caerulea) Probable Breeding 
Blue Jay (Cyanocitta cristata) Confirmed Breeding 
Boat-Tailed Grackle (Quiscalus major) Confirmed Breeding 
Brown Thrasher (Toxostoma rufum) Confirmed Breeding 
Carolina Wren (Thryothorus ludovicianus) Confirmed Breeding 
Cattle Egret (Bubulcus ibis) Confirmed Breeding 
Chimney Swift (Chaetura pelagica) Confirmed Breeding 
Chuck-Will’s-Widow (Caprimulgus carolinensis) Confirmed Breeding 
Common Grackle (Quiscalus quiscula) Confirmed Breeding 
Common Ground Dove (Columbina passerina) Confirmed Breeding 
Common Moorhen (Gallinula chloropus) Confirmed Breeding 
Common Nighthawk (Chordeiles minor) Probable Breeding 
Common Yellowthroat (Geothlypis trichas) Confirmed Breeding 
Cooper’s Hawk (Accipiter cooperii) Probable Breeding 
Downy Woodpecker (Picoides pubescens) Confirmed Breeding 
Eastern Meadowlark (Sturnella magna) Confirmed Breeding 
Eastern Screech-Owl (Otus asio) Confirmed Breeding 
Eastern Towhee (Pipilo erythrophthalmus) Confirmed Breeding 
Eurasian Collared-Dove (Streptopelia decaocto) Confirmed Breeding 
European Starling (Sturnus vulgaris) Confirmed Breeding 
Everglades Snail Kite (Rostrahamus sociabilis) Possible Breeding 
Fish Crow (Corvus ossifragus) Confirmed Breeding 
Florida Scrub Jay (Aphelocoma coerulescens) Confirmed Breeding 
Fulvous Whistling-Duck (Dendrocygna bicolor) Confirmed Breeding 
Great Blue Heron (Ardea herodias) Confirmed Breeding 
Great Crested Flycatcher (Myiarchus crinitus) Confirmed Breeding 
Great Egret (Ardea alba) Confirmed Breeding 
Green Heron (Butorides virescens) Confirmed Breeding 
Great Horned Owl (Bubo virginianus) Confirmed Breeding 
Hairy Woodpecker (Picoides villosus) Possible Breeding 
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Table E-1.  Breeding Bird Species found in Highlands County (Continuation). 

Species (Common Name-Scientific Name) Breeding Status 
Killdeer (Charadrius vociferous) Confirmed Breeding 
Limpkin (Aramus guarauna) Confirmed Breeding 
Loggerhead Shrike (Lanius ludovicianus) Confirmed Breeding 
Mallard (Anas platyrhynchos) Confirmed Breeding 
Mottled Duck (Anas fulvigula) Confirmed Breeding 
Mourning Dove (Zenaida macroura) Confirmed Breeding 
Muscovy Duck (Cairina moschata) Confirmed Breeding 
Northern Bobwhite (Colinus virginianus) Confirmed Breeding 
Northern Cardinal (Cardinalis cardinalis) Confirmed Breeding 
Northern Flicker (Colaptes auratus) Confirmed Breeding 
Northern Harrier (Circus cyaneus) Probable Breeding 
Northern Mockingbird (Mimus polyglottos) Confirmed Breeding 
Northern Parula (Parula americana) Possible Breeding 
Osprey (Pandion haliaetus) Confirmed Breeding 
Pied-Billed Grebe (Podilymbus podiceps) Probable Breeding 
Pileated Woodpecker (Dryocopus pileatus) Confirmed Breeding 
Pine Warbler (Dendroica pinus) Probable Breeding 
Purple Gallinule (Porphyrula martinica) Confirmed Breeding 
Purple Martin (Progne subis) Confirmed Breeding 
Red-Bellied Woodpecker (Melanerpes carolinus) Confirmed Breeding 
Red-Eyed Vireo (Vireo olivaceus) Possible Breeding 
Red-Headed Woodpecker (Melanerpes erythrocephalus) Confirmed Breeding 
Red-Shouldered Hawk (Buteo lineatus) Confirmed Breeding 
Red-Tailed Hawk (Buteo jamaicensis) Probable Breeding 
Red-Winged Blackbird (Agelaius phoeniceus) Confirmed Breeding 
Rock Dove (Columba livia) Probable Breeding 
Ruby-Throated Hummingbird (Archilochus colubris) Probable Breeding 
Sandhill Crane (Grus Canadensis) Confirmed Breeding 
Short-Tailed Hawk (Buteo brachyurus) Probable Breeding 
Swallow-Tailed Kite (Elanoides forfifcatus) Possible Breeding 
Tricolored Heron (Egretta tricolor) Confirmed Breeding 
Tufted Titmouse (Parus bicolor) Confirmed Breeding 
Yellow-Billed Cuckoo (Coccyzus americanus) Possible Breeding 
Yellow-Throated Warbler (Dendroica dominica) Possible Breeding 
White-Eyed Vireo (Vireo griseus) Confirmed Breeding 
White-Winged Dove (Zenaida asiatica) Confirmed Breeding 
Wood Duck (Aix sponsa) Confirmed Breeding 
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HABITAT REQUIREMENTS OF BIRDS IN THE LAKE 
ISTOKPOGA AREA 

Bird reference guides and other resources were consulted to determine the general 
habitats used by the species listed in Table E-1. A summary of this information is 
presented in Table E-2 and Table E-3, which describe the preferred food, feeding 
habitats, nesting season and nesting habitats. Lake Istokpoga contains three primary types 
of habitats important for bird species: 1) aquatic, 2) littoral zone marsh and  
3) swamp. Figure E-1 shows the distribution of these habitat types around Lake 
Istokpoga, and Table E-4 displays the aerial extent of each. 

Aquatic habitats are open-water areas that may contain submerged vegetation. A 
wide variety of fish is found in the water column, and numerous species of invertebrates 
and other small animals live within the vegetation beds. Examples of bird species that use 
this habitat are the bald eagle, black-necked stilt, common moorhen, osprey, egrets, 
herons and some ducks. Low water events that cause drying of aquatic vegetation beds or 
that negatively affect native aquatic vegetation can potentially affect the fish and 
invertebrate populations that are important food sources for some bird species. Active 
management of aquatic habitats and control of weedy and invasive species are necessary 
in order to maintain healthy aquatic communities in Lake Istokpoga.  

Littoral zone marshes are found on the broad flats that surround the lake. Marsh 
vegetation provides shelter and food for a variety of organisms that are important prey for 
some bird species. In addition, tall wetland plants provide nesting sites and cover for a 
number of birds. Birds that utilize the littoral marsh for feeding or nesting include a 
variety of wading birds, ducks and gallinules. Although occasional drawdowns of surface 
water in marsh habitats is a natural occurrence, extreme or prolonged low water events 
that cause a loss of marsh vegetation or promote dense growths of weedy or invasive 
vegetation (e.g. torpedo grass) can reduce habitat quality. Vegetation management 
programs have focused on maintaining and enhancing the lake’s marsh habitats.  

Forested wetlands, also called swamps, are found mostly along the southern 
shoreline (Figure E-1). These forests are located behind the littoral zone and are 
important roosting and nesting sites for wading birds and many raptors (McNair et al. 
2001, Stewart 2001). Examples of bird species that utilize this habitat include the 
American kestrel, bald eagle, barred owl, osprey, hawks, herons and kites. Generally, this 
habitat type is less sensitive to low water events than are the aquatic beds and marsh, and 
most swamp tree species can tolerate prolonged periods of low water levels. Even so, 
there are concerns that sufficient flooding of these habitats does not occur, and it has been 
noted that the bald cypress and mixed hardwood forests along Lake Istokpoga are not 
successfully reproducing. Although this condition may not be a direct result of prolonged 
low water levels, the hydropattern characteristics that support reproduction of this 
important habitat type have implications for the local avian populations.  
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Table E-2.  Food Resource Habitats for Breeding Bird Species in the Lake Istokpoga Area. 

Species Preferred Food1 
Primary Feeding 

Habitat1 
American Kestrel Large insects, small vertebrates Littoral, swamp 

Bald Eagle Fish, small birds, small animals, carrion Aquatic2, littoral, 
swamp 

Barred Owl Various small vertebrates and invertebrates Littoral, swamp 
Black-Necked Stilt Fish, aquatic organisms Aquatic, littoral 

Common Moorhen Aquatic vegetation, seeds, fruit, insects, small 
invertebrates, small frogs Aquatic, littoral 

Cooper’s Hawk Small birds (Littoral, swamp) 3 
Fulvous Whistling Duck Aquatic vegetation Aquatic, littoral 

Great Blue Heron Fish, insects, crustaceans, amphibians, 
snakes, young birds, rodents 

Aquatic, littoral, 
swamp 

Great Egret Fish, aquatic organisms Aquatic, littoral, 
swamp 

Green Heron Insects, spiders, snails, crustaceans, frogs, 
fish 

Aquatic, littoral, 
swamp 

Limpkin Mollusks, especially apple snails Littoral 
Mallard Aquatic vegetation Aquatic, littoral 

Mottled Duck Insects, snails, mollusks, crayfish, small fish, 
seeds, stems, roots Aquatic, littoral 

Northern Harrier Rodents, small birds, snakes, frogs, large 
insects 

Aquatic, littoral, 
swamp 

Osprey Primarily fish; also some crustaceans, frogs, 
turtles, birds, rodents Aquatic, swamp 

Pied-Billed Grebe Diving feeder; insects, crayfish, fish Aquatic 

Purple Gallinule Aquatic vegetation, insects, small 
invertebrates, small frogs Aquatic, littoral 

Red-Shouldered Hawk Sluggish animals (e.g. frogs, toads, snakes, 
rodents, nestlings) Littoral, swamp 

Red-Tailed Hawk Small mammals Littoral, swamp 
Red-Winged Blackbird Seeds, insects and other invertebrates Littoral 

Sandhill Crane Insects, earthworms, small vertebrates and 
assorted vegetation Littoral 

Short-Tailed Hawk Small birds (Littoral, swamp) 2 
Snail Kite      
(Everglades Snail Kite) Apple snails Littoral 

Swallow-Tailed Kite Insects, anoles, frogs, snakes, nestling 
songbirds and small mammals Littoral, swamp 

Tricolored Heron Small fish Aquatic, littoral 
Wood Duck Vegetation, plant material, invertebrates Aquatic, littoral 

1. Source: National Geographic Society 1987, Ehrlich et al. 1988, Poole et al. 1992, Bird 
1999. 

2. Indicates habitats that have very long hydroperiods, such as aquatic beds and mud flats 
that may occasionally be exposed during drought conditions. 

3. Indicates an indirect association. 
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Table E-3.  Typical Nesting Habitats and Seasons for Breeding Bird Species in the 
Lake Istokpoga Area. 

Species 
(Common Name) Typical Nesting Season1 Primary Nesting Habitat1 

American Kestrel March through June Cavity nests in swamp trees 

Bald Eagle September through May High nest on swamp trees 

Barred Owl December through April Cavity nests in swamp trees 

Black-Necked Stilt April through June Littoral vegetation 

Common Moorhen March through September Littoral vegetation 

Cooper’s Hawk April through July Swamp trees 

Fulvous Whistling Duck March through August Littoral vegetation 

Great Blue Heron Extended through much of the year Swamp trees 

Great Egret Year-round Swamp trees 

Green Heron March through July Swamp trees or shrubs 

Limpkin February through June Littoral vegetation 

Mallard  Littoral vegetation 

Mottled Duck February through September Littoral vegetation 

Northern Harrier February through September*  

Osprey Year-round High nest on swamp tree 

Pied-Billed Grebe Year-round Littoral vegetation 

Purple Gallinule March through September Littoral vegetation 

Red-Shouldered Hawk January through May Swamp trees 

Red-Tailed Hawk January through June Nest in mature tree-swamp 

Pied-Billed Grebe March through July Littoral vegetation 

Sandhill Crane December through June Often nests in wet areas-littoral

Short-Tailed Hawk February through May Swamp tree 

Snail Kite           
(Everglades Snail Kite) Year-round Swamp or littoral vegetation 

Swallow-Tailed Kite April Tall cypress tree-swamp 

Tricolored Heron February through August Swamp trees or shrubs 

Wood Duck January through June Cavity nests 

1. Source: National Geographic Society 1987, Ehrlich et al. 1988, Poole et al. 1992, Bird 
1999. 
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Figure E-1.  Lake Istokpoga Wetlands (Source data: 1995 FLUCCS). 

 

Table E-4.  Aerial Extent of Lake Istokpoga Habitats Important to Bird Species 
(Source data: FDOT 1995). 

Habitat Type 
Area 

(acres) 
Area 

(hectares) 
Littoral Zone Marsh 
All non-forested wetlands  
including emergent marsh, sloughs and cattails. 

3,480 1,411 

Lake Swamp 
All forested wetlands including cypress, mixed  
and hardwood-dominated swamps. 

1,700 686 

Mixed Shrubs and Wet Prairie 
Seasonally inundated wetlands  dominated by 
shrubby vegetation or grasses. 

280 113 

Aquatic/Open Water 
Open water habitat, including submerged aquatic 
vegetation beds and non-vegetated lake bottom. 

Varies with 
lake stage 

Varies with 
lake stage 
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LAKE HABITAT UTILIZATION BY BIRDS 

During the life cycle of a bird, typically more than one habitat type is exploited; 
sometimes one habitat is used for feeding and another for nesting and rearing of chicks. A 
review of information in Table E-3 indicates that most breeding bird species in the Lake 
Istokpoga area nest in a single habitat type, with swamp trees often being the preferred 
site (see Table E-5 and Table E-6). This specificity of nesting requirements is an 
important consideration in natural resource management and protection of existing 
resources. Hydrologic conditions that lead to a reduction in swamp or marsh quality or 
extent could also reduce breeding success of some bird species. For instance, ospreys nest 
in the swamp adjacent to the lake and feed from the lake’s aquatic habitat (Stewart 2001). 
Of the 26 bird species identified in Table E-2, some 21 utilize more than one habitat 
type. 

Table E-5.  Potential Habitat Use by Bird Species within Lake Istokpoga. 

Habitat Type 
Habitat Use Aquatic Marsh Swamp 

Used as a Feeding Habitat by Breeding Species  
(Number of Species) 15 24 13 

Used as a Nesting Habitat by Breeding Species  
(Number of Species) 0 11 15 

Used as a Feeding and Nesting Habitat by Breeding 
Species (Number of Species) 0 10 12 

 

Table E-6.  Summary of Habitat Specificity of Birds in the Lake Istokpoga Area. 

Breeding Species 
Number of 

Species 

Percentage  
of 

Species Examples 

Typically Use One 
Feeding Habitat Type* 5 19 

Limpkin, Pied-Billed Grebe, Pied-Billed 
Grebe, Sandhill Crane, Everglades 
Snail Kite 

Typically Use Two 
Feeding Habitat 
Types* 

16 62 
American Kestrel, Barred Owl, Black-
Necked Stilt, Common Moorhen, 
Cooper’s Hawk 

Typically Use Three 
Feeding Habitat 
Types* 

5 19 Bald Eagle, Great Blue Heron, Great 
Egret, Green Heron, Northern Harrier 

*i.e. Lake Istokpoga habitats. 
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