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

(@) 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 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 Il and Il 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 Il and 111 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 1l and 11l 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 Il and Il 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 Il or |11 of this chapter.

(19) Northwest Fork of the Loxahatchee River: Means those areas defined below:

(@) 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 88 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

Water Resource

Protection Standards Observed Impacts
Permittable Water NO HARM Normal Permitted
Operation / Environmental
i . . Restoration
Water Reservation of Water (1-in-10 level of certainty)
Levels / Flow
Decreasing
Phase | Water Shortage Temporary Loss of Water
Phase Il Water Shortage HARM Resource Functions Taking
9 1to 2 Years to Recover
Drought o
Severity - Minimum Flows & Levels
Increasing

Water Resource Functions

Phase Ill Water Shortage SIGNIFICANT HARM Require Multiple Years to

Recover

Permanent, Irreversible or

Phase IV Water Shortage SERIOUS HARM Long-Term Loss of Water
Resource Functions

(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
Agquifer 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.

(@) 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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Map 1 Definition of the MFL Waterbody
for the Northwest Fork
of the Loxahatchee River
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Specific Authority §8§ 9, 10 P.L. 83-358, 373.044, 373.113, 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.
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Appendix A

MFL WATER BODY - LETTER FROM SFWMD TO FDEP
/@e/ Lo (Ctrrazr_

SoUTH FLORIDA WATER MANAGEMENT DISTRICT

Mailing Address: P.O. Box 24680, West Palm Beach, FL 33416-4680 « www.stwmd.gov

April 1, 2005

Ms. Colleen Castille

Secretary, Florida Department of Environmental Protection
Marjory Stoneman Douglas Building

3900 Commonwealth Boulevard

Tallahassee, Florida 32399-3000

Dear Ms. %& / }g(/j

in response to Section 373.042(2) Florida Statutes, the South Florida Water
Management District (District) submits its revised “2005 Minimum Flows and
levels Priority List and Schedule for Establishment” to the Department of
Environmental Protection. The District's Governing Board approved the attached
list of MFL Priority Water Bodies and Schedule on March 8, 2005.

As has been discussed with the Department's Office of Water Policy, and
presented in the attached document, the MFL Priority Water body list has been
significantly revised to accommodate the District's new initiative to develop initial
water reservations for the Everglades (i.e., the Water Conservation Areas,
Everglades National Park and N.E. Florida Bay), the Caloosahatchee and St.
Lucie estuaries, the Kissimmee River, northern Biscayne Bay and the N.W. Fork
of the Loxahatchee River.

We look forward to the Department’s approval of the attached list so that it can
be published in the Florida Administrative Weekly. If you have any questions,
please contact Carlyn Kowalsky at 561-682-6240.

Sincerely, '

Henry Dean
Executive Director

3301 Gun Club Road, West Palm Beach, Florida 33406 (561) 686-8800 * FL WATS 1-800-432-2045 « TDD (561) 697-2574

11/7/2005

c: Carlyn Kowalsky
Attachments
SOVERNING BOARD ExEcuTIvVE OFFICE
Nevin MeCa Alice J. Carlson Leanart E. Lindahl, E.E. Henry Deais, Cxecutioe Director
rela M hiir Michael Collins Harkley R. Thorton
‘amela Brooks-Thomas Nicolds J. Gutiérre, Jr., Esq. Malcolm 5. Wade, Jr.
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South Florida Water Management District
2005 Minimum Flows and Levels Priority List and Schedule for Establishment

4/1/05
Region Priority Water Body Year
Established

Kissimmee basin Lake Istokpoga 2005
Lower Florida Bay 2005

East Biscayne Bay - South 2006
Coast Loxahatchee River (Tributaries' to N.W. Fork) 2007

(¥) = Tributaries include Kitching Creek, Hobe Grove Ditch, Cypress Creek and Loxahatchee
Slough

Basis for Proposed Changes for the April 1, 2005 MFL List

Considerations for Developing the 2005 Priority List

The previous SFWMD Minimum Flows and Levels (MFL) Priority List, and Schedule,
dated February 2004, proposed development of 23 MFLs between 2004 and 2008,
including 1 MFL in 2004, 6 in 2005, 14 in 2006, 1 in 2007 and 1 in 2008. So far, in the
six years since MFL development efforts were initiated by the SFWMD in 1998, the
District has completed technical studies and adopted MFL criteria by rule for 7 water
bodies. Based on our experience with adoption of these MFLs, we recognize that the
large numbers of MFL projects proposed for 2005 and 2006 cannot be completed, given
the available resources, modeling, peer review and public involvement processes needed
to support these efforts.

The SFWMD is also beginning efforts to develop initial water reservations for critical
natural areas within its jurisdiction. The most critical resources are those that are linked
to regional water management facilities, are subject to restoration efforts such as CERP
and Acceler8 but, prior to completion of these projects are threatened by pending
requests for increased consumptive use withdrawals. The water bodies that are most at
risk from these perspectives include the Everglades, Northwest Fork of the Loxahatchee
River, Caloosahatchee River, northern Biscayme Bay, St. Lucie Estuary and the
Kissimmee River.

‘Whereas the MFL criteria are appropriately used to protect resources that are presently
experiencing or likely to experience significant harm, the District perceives that the initial
water reservations will provide additional water resource protection for some of these
areas. Reservations may also provide a more appropriate basis for restricting consumptive
use water allocations than is provided by the MFL, but it will take some time and
experience with the use of this tool to determine its effectiveness. Some areas may
require development of both MFL criteria and a water reservation to ensure adequate
resource protection.

The MFL Priority List for 2005 was therefore revised considerably relative to previous
lists, based on the following considerations:

Final Draft A-14 11/7/2005
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The workload for development of MFLs (i.e. number of MFL studies that need to be
completed) is increasing rapidly in the next few years. However, due to competing,
high-priority restoration initiatives, no additional District staff resources are
available for this effort.

The SFWMD is initiating a major effort and a new prioritization process to establish
initial water reservations for critical water bodies within its jurisdiction. This effort
will require many of the same staff that are presently developing MFLs.

The 2005 list proposes a more realistic approach to MFL prioritization that will
focus efforts to develop MFLs in areas that have the most critical needs and areas
where MFL criteria development efforts are actively underway. The scope of the list
has therefore been reduced to three years. As the list is updated each year, more
water bodies will be added, as areas with the most critical needs are prioritized,
associated planning and restoration efforts proceed and MFL or water reservation
studies are initiated. Each area will be carefully evaluated to determine which of
these tools {MFLs or reservations) can provide the most effective protection of
South Florida’s water resources

The policy issues surrounding development of MFLs have become more complex in
areas where there is significant competition for available water resources. More
emphasis is being placed on protection of resources in these critical areas. In order
to focus more resources on these critical areas, water bodies where competition for
available water is not an immediate issue were removed from the list

Some MFL efforts have been delayed to provide better coordination with restoration
plans. It has been very difficult in the past to convince the public that the MFL
criteria would provide protection for the resource, unless restoration plans and
criteria were also provided. Therefore, development of MFLs needs to be closely
coordinated with regional restoration (e.g. CERP) and water supply plans and
projects. These activities typically constitute the MFL recovery and prevention
strategies, and provide assurances to the public and other agencies that the resource
will continue to be properly managed, to protect and enhance the condition of the
resource in the future, as water supply demands increase over time.

The District has also identified the need to better coordinate development of MFL
criteria for aquifers with the development of MFL criteria for closely related surface
water bodies, such as adjacent estuaries.

The approach proposed for the 2005 list will focus MFL efforts on areas that have
the most critical needs and areas where MFL studies are actively underway. As the
list is updated each year, more water bodies will be added as ongoing studies are
completed, associated planning and restoration efforts proceed, and new MFL or
water reservation studies can begin. Each area will be carefully evaluated to
determine which of these tools (MFLs or reservations) can provide the most effective
protection of regional water resources

Technical and policy considerations for specific water bodies, which were factored into
this revised list, are summarized below.

Final Draft
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Explanation of Changes from Previous List
Biscayne Bay MFL

The 2004 MFL Priority List proposed that the SFWMD would develop MFL criteria for
three areas of Biscayne Bay — South Central, Northern and Southern. This year we are
modifying the scope and timing of these efforts as summarized below

1) The South-Central area extends from the vicinity of the C-100 Canal north of
Black Point, south to the northern edge of Card Sound, including the coastal
section of Biscayne National Park and the Biscayne Bay Coastal Wetlands CERP
Project. Although MFL development has been delayed due to technical issues,
the District intends to complete this effort during 2006. Management of water
levels in the southern Biscayne Aquifer is a critical component of providing
minimum levels of freshwater flow to Biscayne Bay during periods of reduced
rainfall and will be addressed in this analysis.

2) The northern area of Biscayne Bay extends from north of C-100 Canal to
Dumfoundling Bay, including the Central, Miami River/Government Cut,
Northern and Snake Creek/Oleta River subunits. These areas were identified last
year as needing additional evaluation. We have subsequently determined that
northern Biscayne Bay can be better protected by establishment of a water
reservation, rather than MFL criteria. We are proposing to develop this
reservation during 2006.

3) Southern Biscayne Bay, including Manatee Bay, Card Sound and Barnes Sound
were also further evaluated. Tt was determined that neither MFL criteria nor a
water reservation should be established at this time. Rather, we propose that
appropriate water reservation(s) for this area will be appropriately scheduled and
established as part of the CERP process, development of operational plans, and
construction of facilities for the C-111 and CSOP projects.

Estero Bay MFL and Lower West Coast Aquifers MFL

Estero Bay was originally placed on the MFL Priority List based on concerns expressed
by FDEP in 2000 about reduced river flows and associated saltwater intrusion. The
District determined that it would be appropriate to link development of MFL criteria for
the Estero Bay with the development of MFL criteria for the Lower West Coast surficial
aquifer. A number of efforts by the District and other agencies have been initiated to
provide improved resource protection in these areas. These include specific studies of
resources in the Estero Bay estuary, development of associated performance measures to
protect these resources, criteria for protection of isolated wetlands in the watershed, and
the ongoing South Florida Feasibility Study. Some of the reasons why Estero Bay was
removed from the list are noted below:

# Use of the surficial aquifer in this area is limited by proximity of the coastal salt
water interface and low yield

= Groundwater also has a high concentration of iron

e Much of the area is developed; most of these demands are met by other. more
abundant sources
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e There are few existing users within 2 miles of the coastline

» Water use permitting criteria (“B List Rules and “no harm™ criteria) are felt to
provide adequate protection to prevent over-development of surface or
groundwater resources.

» Review of the number and types of permits issued in this basin show that CUP
withdrawal quantities are not a major problem — the primary concern is water
quality.

= Water quality issues are being addressed both through FDEP's impaired waters
and TMDL program and a proposed Special Southwest Florida Basin Rule, under
development by the District, to require additional water quality management
requirements for new developments.

These ongoing activities suggest that the threats to groundwater and surface water
resources, due to impacts of existing and immediate future consumptive use withdrawals,
are less severe than originally perceived, and are less immediate than in other areas of the
District. Therefore we propose to postpone development of additional resource protection
criteria (water reservations or MFL criteria) for these areas. The needs will be
reevaluated through the water supply planning process for possible inclusion on a future
priority list.

The Kissimmee River and lakes in the Kissimmee Basin were initially placed on the
SWIM priority List in 1988 due to perceived water quality problems. In the early 1990s,
the SWIM priority list and MFL list were merged. Initial modeling studies of this region,
as described in the Kissimmee Basin Regional Water Supply Plan (SFWMD), indicated a
potential threat to water levels in some lakes within the region by groundwater
withdrawals. More recent work now suggests that this threat is not immediate or severe
and that water levels in these lakes are not currently threatened by consumptive use
withdrawals. The District will proceed with developing a Water Reservation for the
Kissimmee River by 2008 in conjunction with ongoing restoration efforts, but proposes
to postpone efforts to develop MFLs for the Kissimmee Basin lakes beyond the 2008
time frame, with the following additional considerations:

e Most the of lakes in the Kissimmee Basin, and the various sections of the
Kissimmee River, are controlled by regulation schedules that prevent excessive
lowering of water levels in these systems.

e There is very little, if any, direct consumptive water use withdrawal from these
lakes, and current withdrawals from the adjacent surficial aquifer do not seem to
directly impact the lake water levels.

* Groundwater use in the Kissimmee Basin is primarily from the Floridan Aquifer,
which is not directly linked to the surficial aquifer system and hence to lake levels,
throughout much of the region.

¢ A number of restoration efforts are underway within the Kissimmee Basin that are
designed to provide long-term protection and management for these systems,
including the ongoing Kissimmee River restoration and development of a Long Term

4
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Management Plan for the Kissimmee Chain of Lakes. The data collection and
modeling efforts associated with the Long Term Management Plan will provide a
better basis and understanding for development of MFL criteria or water
reservations, whichever tool(s) seem most appropriate. These efforts should be
largely completed by 2008.

Lake Okeechobee MFL

The SFWMD developed MFL criteria for Lake Okeechobee in 2001. The MFL rule
includes a mechanism and process for periodically reviewing and updating MFL criteria,
and including revisions as part of the regional water supply process. Therefore, we see
no need to identify this forthcoming update as a separate item on the MFL Priority List.
The SFWMD is presently reviewing the operational plan and regulation schedules for
Lake Okeechobee. A review of the effect of these changes on the existing MFL criteria
will be conducted as a step in the analysis and, the MFL criteria will be modified in
accordance with procedures outlined in Ch 40E-8 F.A.C. and Ch 373 F.S.
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TRIBAL WATER RIGHTS AGREEMENT

AGREEMENT BETWEEN
THE SOUTH FLORIDA WATER MANAGEMENT DISTRICT
AND THE SEMINOLE TRIBE OF FLORIDA
’ AND WATER SUPPLY PLAN FOR THE BRIGHTON RESERVATION
/ ) IMPLEMENTING SECTION VI.B. OF THE WATER RIGHTS
COMPACT AND SUBPARAGRAPH 3.3.3.2.A.3 OF THE CRITERIA MANUAL
(AGREEMENT NQ. C-4121)

WHEREAS, the South Florida Water Management Disaict (District) has entered into a Water
Rights Compact (Compact) with the State of Florida and the Seminole Tribe of Florida (Tribe);
and

WHEREAS, pursuant to Part V1., Section B of the Compact and subparagraph 3.3.3.2.A.3 of the
Criteria Manual for the Compact, there is specific autherity for the District to take actions to
ensure that the Tribe receives the fifteen percent (15%) entitlement set forth in the Compact for
the Brighton Reservaton; and

WHEREAS, the District makes water supply releases from Lake Istokpoga to maintain the canals
at or near optimum until such time as the level of Lake Istokpoga reaches the water supply

“ minimum level as cutlined in the regulation schedule for Lake Istokpoga, hereby attached and
incorporated as Exhibit "A"; and

WHEREAS, historically, water shortages have been declared for Lake Istokpoga and the Indian
Prairie Basin when Lake Istckpoga reaches the water supply level as outined in the regulation
schedule and the canals reach the minimum levels established in Rule 40E-22.072, Florida
Administrative Code, hereby auached and incorporated as Exhibit "B"; and

WHEREAS, the District issued a preliminary report in December, 1988, which concluded that,
at times, the lower reaches of the Indian Prairie Basin canals waversing the Seminole Brighton
Reservation did not get a fair share of the discharge from Lake Istokpoga and/or run-off
generated and that, for various reasons the fifteen percent (15%) minimum entitlement was not
always available to the Reservation; and

WHEREAS, the preliminary report alse determined that implementation plans would be
developed employing specific strategies 1o assure maximum reliability in delivering the Tribe’s

fifteen percent (15%) share o the Reservation; and

WHEREAS, the Dismrict instalied pumps on the C-41 and C-40 canals at S-71 and S-72,
respectively, to provide additonal water supply from Lake Okeechobee.

Page | of 4, Agreement No. C-4121
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NOW, THEREFORE, the District and the Tribe hereby agree, in order 1o provide the Tribe with
its entitled share of surface water for the Brighton Reservation, to implement the provisions of
section VLB. of the Compact and subparagraph 3.3.3.2.A.3 of the Criteria Manual by the .
following method:

1. \No Declared Water Shortage

The District agrees t6 maintain the water in the C-41 and C-40 canals south of S-70

and S-75 at optimum levels provided that neither Lake Istokpoga nor Lake

Okeechobet are in declared water shortages. Optimum levels shall be 19.2 feet mean

sea level (msl) in the segment of the C-41 canal between S$-70 and S-71 and 20.2 feet
+ msl in the segment of the C-40 canal between S-75 and S-72.

2. -Declared Water Shortage in Lake Istokpoga

If Lake Istokpoga is in a declared water shortage and Lake Okeechobee is not in a
declared shortage, the District agrees to maintain the water in the C-41 and C-40
canals south of $-70 and S-75 at optimum levels unless and undl a shortage is
declared for Lake Okeechobee. In order to accomplish this, when Lake Istokpoga is
at or below the water supply level of the regulation schedule, the District agrees to
operate the pumps at S-71 and S-72 on the C-41 and C-40 canals.

3. Declired Water Shortage in Lake Okeechobee

If Lake Okeechobee is in a declared water shortage, the District agrees to maintain
the water in the C-41 and C-40 &anals south of S-70 and S$-75 at optimum levels
through releases from Lake Istokpoga unless and until a shortage is declared for Lake
Istokpoga or until Lake Istokpoga reaches the water supply level of the regulation
schedule.

a.  When sufficient water is not available in Lake Istokpoga to maintain water
v levels in these canals at optimum levels, the District agrees to operate the
pumps at S-71 and S-72 on the C-41 and C-40 canals when Lake
Qkeechobee is at or above elevation 10 (ten) feet National Geodetic Verdcal
Datum (NGVD), or utilize available storage in District canals, to supply the
mintmum water amounts to which the Tribe is entitled under the Compact,

as set forth in Table 7 of the December 1988 Technical Report entitled "A
Technical Report on Water Availability Estimates for Brighton Reservation.”

Table 7 of this report is hereby attached and incorporated as Exhibit "C."

Page 2 of 4, Agreement No. C-4121
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b.  The District shall use its best efforts to operate the pumps at S-71 and S-72
on the C-41 and C-40 canals when the level of Lake Okeechobee falls
below 10 (ten) feet NGVD as long as mechanically possible without
damaging the pumps, in order to provide the minimum amounts of water
identified in Table 7 of the December 1988 Technical Report. The District
cannot guarantee that the pumps will operate if the level of Lake
Qkeechobee falls below 10 (ten) feet NGVD.

¢.  Ifin any given month the Tribe requests the District to withhold deliveries,
in whole or in part, the District will not be responsible for delivery of the
quantty of water withheld in a later month.

4. Reserved Lake Okeechobee Water

A sufficient volume of water from Lake Okeechobee, (See column 4 of Table 7 of
the December 1988 Technical Report) shall be reserved and set aside in order to
satisfy the District’s obligatdons under secton VI.B. of the Compact, as specified
above in Sections 2 and 3 of this Agreement and Plan. This volume of water shall
not be available for other users of water.

5. Education and Training

The District will provide Tribal representatives with appropsiate training and
education and necessary available data concerning the regulation schedules of both
Lake Istokpoga and Lake Okeechobee. >

hl

6. Other Provisions

a This Agreement and Plan may be modified with the consent of the parties, and
shall be reviewed as operational data becomes available concerning the
mechanical operations for the pumps when the elevation of Lake Okeechobee
falls below 10 (ten) feet NGVD. ‘

b. This Agreement and Plan is in full satisfacdon of the District’s obligations
under subsections VL.B.1, 2 and 3 of the Compact and subsection 3.3.3.2 of the
Manual. :

c. The Tribe warrants that approval of this Agreement and Plan by the Seminole
Tribal Council will bind the Tribe to its terms and will provide the District with
an opinion of counsel to that effect or, at the option of the Tribe, 1o obtain any

approval by federal authonties that may be necessary.

d. The District warrants that approval of this Agreement and Plan by the District’s
Governing Board will bind the Distmict to its terms.,

Page 3 of 4, Agresment No. C-4121
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e.  This Agreement shall commence on the date of execution and continue in
full force and effect until such time as it is terminated by the parties by
mutual written consent.

£ This Agreement shall be subject to the procedures established pursuant to
Section VII F and VI of the Water Rights Compact with respect to
disputes and court actions.

g Ifitis subsequently determined by a federal court of competent jurisdiction
that either of the approvals specified in subsections (¢) and (d) of this
section were not effective, then this Agreement and Plan shall be null and
void.

Dated this 35" day of #Visew ber , 1992,

SOUTH FLORIDA WATER MANAGEMENT DISTRICT )
BY ITS GOYERNING BOARD'

Legal Form Approved

= . Qe Lo
@3;; z % B Chairman * B YA

SEMINQLE TRIBE OF FLORIDA

=T

Tiﬂe: N Cheinn

Page 4 of 4, Agreement No. C-4121
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40€-22.072 Minimum Levels. .

The following minimum levels shall be
maintained.

(1) Lake istokpoga -

(a) The minimum levels for Lake Istokpoga
are shown in Figure 22-2.

" (b) The District may, after public notice,

allow the minimum levels in Figure 22-2 to be
temporarily lowered for environmental or water !
quality reasons. :

(2) Primary Canals {feet above mean
saa level)
CANAL _LEVEL
(3) Canal 39-A above Structure 75 22.5
(b) Canal 40 above Structure 72 17.7
(¢) Canal 41 above Structure 71 17.0
(d) Canal 41 above Structure 70 22.5
(e) Canal 41-A above Structure 84 21.7
(H Canal 41-A above -
Structures 82 and 83 29.0 R
(g) Borrow Canal Qf Interceptor :
Levee 59 , - 17.7
(h) Borrow Canal of Interceptor
Levee 60 17.7
(i) Borrow Canal of Interceptor
Levee 61 17.0
Specific Authority 373.044,373.113F.S.
Law Implemented 373.042,373.086,373.103(4) F 5.
Histary—New 9-3-41.
Formerly 16K-30.03, 16K-30.08, 40€-21.072.
EXHIBIT 8
Final Draft A-24
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Table7

Water Availability Estimates

(acre-feet)

(1)

(3)

@
Presumptive

Water Ru(rﬂ:f-f Water Water
Month Availablein | . oraitad in Available to | Availability
Lake the Basin the basin for the
Istokpoga (1) +(2) Reservation
15% of (3)
January 10,148 2,002 12,150 1,823
February 10,856 2,498 13,354 2,003
March 22,369 3,583 25,952 3,893
April 17,801 1,755 19,556 2,933
May 15,447 5,352 20,799 3,120
June 17,180 21,090 38,270 5,741
July 19,859 19,950 39,809 5,871
August 22,909 L 16,850 39,859 5,979
September 19,475 ' 17,250 - 36,725 5,509
October 15,717 8,760 24,477 3,672
November 10,482 1,927 12,490 1,861
December 7,109 1,983 9,092 1,364
22
A-25
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TRIBAL WATER RIGHTS COMPACT
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WATER RIGHTS COMPACT

AMONG THE

SEMINOLE TRIBE OF FLORIDA

THE STATE OF FLORIDA -
AND

THE SOUTH FLORIDA -

1-}.

3 WATER MANAGEMENT DISTRICT
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WATER RIGHTS COMPACT
AMONG THE SEMINOLE TRIBE OF FLORIDA,
‘ THE STATE OF FLORIDA AND THE
- SOUTH FLORIDA WATER MANAGEMENT DISTRICT

WHEREAS, the parties to the Compact recognize the
‘mportance of tribal self-determination and economic development to
the Trlbe and the people of the State of Florida; and :

WHEREAS, the parties to the Compact recognize the
importance of nrotaction of the environment and natural resources to
the well being of all; and

WHEREAS, the parties to the Compact recognize that the 3
general public interest is served by supporting the self-determination
-goals of the Tribe, by protecting and enhancing the environment, and
by exercising prudence in the use of natural resources; ana

WHEREAS, the parties to the Compact desire to protect the
interests of all in available waters through cooperation and planning
for present and future needs of the Tribe and others; and

WHEREAS, the Seminole Tribe of Florida claims paramount
- rights to the, use of water under Federal Iaw and freedom from State
regulatlog, and; ot

WHEREAS the parties to the Compact dlsagree as'to the
scope and/or existence of the rights; and '

 WHEREAS, the regulation of consumptive water use and

- surface water management under Florida law within that portion of :)
the State of Florida encompassing the Seminole Tribe's ‘Federal -
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Reservations and Tribal Trust lands has been delegated by the State to
the South Florida Water Management District; and . :

WHEREAS, the Seminole Tribe does not presently recognize
the authority of the State or the District to regulate consu mptive water
use and surface water management on the Seminole Federal
Reservations and Tribal Trust lands: and ' ~

. WHEREAS, the parties to the Compact desire to a{:oid the
éxpense and uncertainty of large scale water rights litigation; aqd

WHEREAS, the State and the District have recognized an
obligation to assist the Tribe in the development of its Reservations by
appropriate utilization of ihe waters or the Reservations so that the
Tribe may become economically self-sufficient;.and

: WHEREAS, the Tribe has agreed to cooperate with the State
and the District in the regulation of water use and water management;
and ' -

WHEREAS, the Compact is intended to create a
comprehensive and effective system of regulation applicable to the
Seminole federal Reservations and Tribal trust lands that protect the
Tribe's water rights and development potential and is in harmony with
the essential terms and principies of the State system; and

{7 \WHEREAS, this system would provide for the protection of
surface a"hdgrou'hd water within and outside of the Tribe's federal
Reservations and Tribal Trust tands and prevent adverse environmental
impacts; and -

WHEREAS, the comprehensive system provides a procedural
mechanism for resolving conflicts and establishes respective burdens of
the Tribe, the State, the District, and other parties in fairly resolving
water use and water management issues; and Eh
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WHEREAS, the Seminole Tribe has withdrawn its objections
to the Modified Hendry County Plan pending approval before the
United States Army Corps of Engineers in return for assurance that
Tribal water rights will be protected under the Compact; and -

WHEREAS, the Compact is not intended to disturb vested
rights; and ' . ' ) .-

WHEREAS, the State, the DlStl’lCt and the Tribe have agreed
to cooperate.and use their best efforts to identify the extent and
- quality of water resources avallable to the Tnbe :
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NOW, THEREFORE, the parties to the Compact-aéree as

lF.

DEFINITIONS ST
: , ' 5':‘;‘. o
The followmg terms as used in the Compact shall have the
meaning assigned in this section, and shall not be understood as
having the same meaning as terms defined by state law. or by
judicial interpretation of state law, unless otherwnse expressly
stated in the Compact C - -
A. Actuon in Federal District Court Actions commenced in the
United States District Court for the.Southern Dlstnct of
Florida to enforce rights and obllgatrons under the Compact

B. Board -- The Governing Board of the District wuth the
general powers and duties set forth under Chapter 373,
(1986 supp.) of the Florida Statutes, and its successors

C. DlStl’lCt -- The South Florida Water Management Dlstnct an
agency of the State of Florida created by Chapter 25270,
Laws of Florida (1949) and operating pursuant to Chapter
373 Florida Statutes, and its successors.

D. District Rules, Orders, and Regulatlons -- All lawfully
promulgated rules, orders, and regulations adopted by the
JE_:Dlstmf’ts)r affecting the operations of the District."

-y

B Essentnal Terms and Princi gles of the State System

~—Non-procedural provisions of the Florida Water Resources
Act of 1972 as presently codified in Chapter 373 of the
Florida Statutes (supp. 1986) and which are necessary to
provide for the beneficial use and management of water
and related land resources; to promote the conservation,
development, and proper utilization of suiface and
groundwater; to prevent damage from floods, seil erosion,
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and excessive drainage; and to protect natural resources,
fish, and wildlife.

F. Florida Water Code -- The Florida Water Resources Act of
1972 as codified in Chapter 373 of the Florida Statutes (1986

supp.).

G. Manual - The Evaluation Criteria Manual approved by Tribe,
State and the Board containing specn‘lc technlcal and
procedural criteria. Fe

H. Reservations -- Lands designated by the United States
' ‘Department of the Interior as of the effective date of the
Compact, as federal Seminole Indian Reservations physically
located within the geographic area under the authorlty of

the Dlstnct , A -

I.  State -- The State of Florida, its agencies (other than the
District), political subdivisions, constitutional officers,
officials of its agencies and subdivisions (other than officials
of the District). L

J.  Substantially Affected Third Persons — Persons, groups, of
entities who demonstrate a non-frivolous interest
substantially affected by the exercise of rights under the

., “Compact. The Florida Department of Environmental

,,? Régu?ataon the Florida Department of Natural Resources,

-“the Florlda Department of Community Affairs, and the

- Florida Game and Freshwater Fish Commission , successor

-agencies, and owners of lands within the basin affected by

- exercise of rights under the Compact are presumed to be
substantially. affected third parties. This presumption can be
rebutted by an affirmative showing that the state agency or .
landowner does not have an interest that would be }
substantlally affected by the exercise of rights’ under the
Compact.” . -
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Tribal Trust Lands -- Lands held in trust by the United States
for the benefit of the Seminole Tribe, including the
Immokolee lands held by the Tribe in fee status in Section 10,

Township 475, Range 29E, Collier County, Florida, as of the..

effective date of the Compact, and which are physically
located within the geographlc area under the authonty of
the District.

Tribal Water Code -- A Code adopted by the Tribe. whlch is
consistent with the provisions of the Compact and which
ensures compluance with the Compact by persons conductmg
activities on Reservat:on and Tribal Trust lands. _ :

Tribe -- The Seminole Tribe of Indians of Florida or the
Seminole Tribe of Florida, a tribe of American Indians
recognized by the United States and organized under
section 16 of the Indian Reorganization Act of 1934, 25
U.S.C. section 476, and recognized by the State of Florida
pursuant to Chapter 285, Florlda Statutes

Wetlands -- Areas that are |nu_ndated by suffec_e or

groundwater with a frequency sufficient to support, and

under normal circumstances do or would support, a
prevalence of vegetative or aquatic life that require

\..satu_r,ated or seasonally saturated soil conditions for growth
i~ ..aftd reproduction. Wetlands generally include swamps,

A marshés, bogs, and similar areas such as sloughs, wet
' --‘prames rivér overﬂows, mud flats and natural ponds '

Work Plan - One or more work plans as described under Part
VII., Section A. of the Compad o I
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GENERAL PROVISIONS

A. Obligations of the Tribe in Exercising Ruqhts Under the
SO_"!E.C_E : ' - : <

1.

-2

The obligations of the Tribe in developing its .

reservations and Tribal Trust lands -in exercising its
rights under the Compact are limited to those expressly
stated in the Compact, the Manual, or applicable
federal laws. Nothing in the Compact is intended to
. divest the State of Florida of any jurisdiction it has as of
the effective date of the Compact within the borders
of the Seminole Reservations and Tribal Trust lands.
Those State laws and District rules, orders, and
regulations which are applicable to the Tribe under the
terms of the Compact as specified hereafter are
expressly incorporated into federal law, and apply to
the Tribe as federal law.

The Tribe may use any form of testing and monitoring
to fulfill obligations under the Compact, if such testing
and monitoring is reasonably equivalent to the
accuracy and reliability of testing and monitoring
customarily used or required by the Dlstrlct L

-1-

74" “The Tribe shall give permission for the District to make

n-the-ground inspections of Tribal facilities affected
by the Compact, upon twenty-four (24) hour advance
notice. Costs associated with such mspectlons shall be
borne by the District.

Upon twenty-four (24)/”ho'ur advance notice, the Tribe

shall allow the District reasonable access to Reservation
and Tribal Trust lands for the purpose of performing
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testing necessary to fulfill the District’s obhgatlons
under the Compact.

6.  _The Tribe is responsible for enforcing the provusforis of
the Compacy, e Miandal, and for complying wnth the
terms and conditions of approved work plans on
Reservation and Tribal Trust lands. The Tribe has the
authority to promulgate a Tribal Water Code to
implement and enforce the' Compact, the Manual ‘and
the terms and conditions of approved work plans., =

.

B. Tribal Representative

All communication with the Tribe concerning rights and

obligations under the Compact shall be through the Tribal. office

#: created for such purpose, or through such other party as is. expressly
' desugnated by Tribal Counc:l Resolutlon

- C. Notice

All notices provided for under the Compact shall consist of
written communication by registered or certified mail to the addresses
of the parties or as specified in the Manual. All notices, pleadings, or’
other materials required to be filed with the District Clerk shall be
deemed filed on the date of actual receipt by the District Clerk. All

.other notices, pleadings or other materials shall-be deemed filed upon
maullngfgst dass,'postage prepaid.

D. - ands To Whl;h Compact Rights Apply

This Compact, the Manual, the Tribal Water Code, and
applicable federal laws constitute the sole sources of regulation of
consumptive water use, ‘and the management and storage of surface
water and groundwater on Reservation and Tribal Trust lands.
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E. Effective Date of Compact

This Compact among the Tribe, the State, and the District,
shall not become final and shall be without binding force and effect
until all requirements enumerated in section 2 of the Settlement
Agreement between the parties to Seminole Tribe of Indians of Florida
v. State of Florida, No. 78-6616-C!V (S.D. Fla) (to which the Compact will
be attached as Exhibit C) have been satisfied. This Compact, in the form
approved by the Board on May 15, 1987, shall be null and void on
December 31, 1988 unless it has received all necessary approvals and/or
ratifications by that date. S

F.  Inapplicability of Compact to Existing Facilities, Projects, and
Improvements on Reservations and Tribal Trust Lands

1. Existing facilities, projects, and improvements, other
than works of the District, which are located on
Reservations or Tribal Trust lands, and which -may be
inconsistent with the criteria and standards set forth in
the Compact, shall be required to meet the criteria and
standards set forth in the Compact and the Manual
only if:

a. the Tribe intends to integrate such existing
facilities, projects and improvements into new
- e developments under the Tribe's work plan when:

— B ) the additional flow to be routed to the

S ‘ existing facilities, when combined with
current design flows, exceeds the design
capacity of the existing facilities;

ii} the additional flow to be routed to the -

existing facilities will originate f.romv'areas
of significantly different land use; -
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iii)  the existing facilities will be modified to
accommodate the new water supply or
water management development; or.

b. such existing facilities, projects, -and
improvements substantially harm, or pose a
threat of serious irreparable harm, to lands other
than Reservation and Tribal Trust lands. Such
existing facilities, projects, and improvements
shall be required to meet the criteria and
standards of the Compact only to the extent
necessary to mitigate the demonstrated harm.

2. Such existing facilities, projects, and improvements
which are located on Reservations and Tribal Trust
Lands and which may be inconsistent with the criteria
and standards set forth in the Compact shall not be
required to meet the criteria and standards set forth in
the Compact except in the circumstances set forth
under subsection 1. of this section.

3. Notwithstanding any other provision of the Compact
or Manual, the Tribe shall not be required to institute -
mandatory water utility pressure reductions during a
declared water shortage on systems serving Big Cypress

»v - +Or Brighton Reservations. -

s “Description of Numbering System for Compact
Letters and numbers designatin-g provisions of the Compact
shall be in the following order, and shall be identified in the following
manner: "I" is a Part; "A." is a section; " 1." is a subsection; "a." is a
paragraph; and "i)" is a subparagraph. .
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H. ' Computationof Time | T4

In computing any period of time presciibed or allowed
under the Compact, the day of the act from which the designated
period of time begins shall not be included. The last day of the period
shall be included unless it is a Saturday, Sunday, or legal holiday, in
which event the periods shall run until the end of the next day which is
not a Saturday, Sunday, or legal holiday. Legal holidays include those
days so designated under State and federal law. The date of final
District action under Part Vil. of the Compact shall be the date on which
the written order specified in Section 1. of this Part is filed wnth the
District Cierk. o

L Requirement for Written Orders / Final District Action

Any act or event which constitutes final District action under
the Compact shall be reduced to a written order, filed with the District
Clerk, and served on the Tribe within ten (10) days of such act or event.

"Service on other persons shall be as provided under Part Vil. -of the
Compact. ) ‘

J. Relationship Between Compaét, Manual and Tribal Water
Code ’ - '

1. Provisions of the Compact listed in paragfaphs a.
through e. of this subsection shall be |mplemented
according to the Manuat: >

;. PartliLB.; 1.C.6.; lILD.; and

PartiV.; and
c. PartV.A.V.B.;V.C;V.D;and
d. PartViB.; VLD.; and.

e. All of Part Vil,

i1
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If the Tribe complies with the applicable requirements
and objectives of the Compact, then the Tribe, with the
exception of the procedural chapter of the Manual,
does not need to meet the specific criteria outlined in
the Manual. if the Tribe satisfies the specific criteria
outlined in the Manual, a presumption shall arise that
the Tribe has met the requirements and objectives of
- the Compact. >

Following the procedures set forth under Part VILG. of
the Compact, the parties to the Compact may. ‘modify,
amend, or otherwise change the Manual. 2

One of the purposes of the Manual is to further define
and explain the conditions, criteria and objectives of
this Compact. Any ambiguities in the Compact should
be resolved, if possible, by reference to the Manual.
However, in no event, shall the Manual be used to alter
or modify terms or provisions contained in the
Compact which are not facially ambiguous. Conflicts
between the Compact and the Manual shall be
resolved by adhering to the Compact. Conflicts
between provisions of the Tribal Water Code and the'
Compact shall be resolved by adhering to the Compact.
Conflicts between provisions of the Tribal Water Code

. «and the Manual shall be resolved by adhermg to the

A Manual

In any instance where the District establishes a new
program of general applicability throughout the
District or institutes changes in any rules, regulations,
or procedures, which “are of general applicability
throughout the District, or institutes changes to rules,
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. regulations or procedures affecting only the basin or
area within which Tribal lands to which the Compact
applies, and which are inconsistent with or not
addressed by the Compact or Manual:

a. The District shall notify the Tribe of said thénges

in writing upon initiation by the Dnstnct of
rulemaking; and

b.  Within sixty (60) days of adoption the Trlbe shall
elect to proceed under either the new provision
or under the prior provision if any. If the Tribe
elects to proceed under the new provisions, the
Manual shall be appropriately amended.

K. Promulgation and Amendment of Tribal Water Code

The Tribe shall provide the District with a copy of proposed
provisions and proposed amendments of the Tribal Water Code at
least ten (10) days before adoption by the Tribe of such provisions
and amendments.

13
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. CONSUMPTIVE WATER USE

A. Proftection and Requlation of Tribal Water Use .

1.

Final Draft

" The principles_ set forth in this part of the Compact are
intended to prescribe and protect the Tribe's rights to -

the use of water.

The Tribe's rights shall not be adversely affected or
limited by any change subsequently made in the State
system or the District rules, regulations, and. orders
affecting preference or priority of water use. The Tribe
shall have a preference or priority equal to any
preference or priority which may be established for the
same use under State law for any other party after the
effective date of the Compact. “

After the effective date of the Compact the Tribe will
have an opportunity for significant input into water
related land use decisions on lands surrounding the

Reservation. In return for this increased input from the
Tribe, surrounding landowners should be able torely -

on past land use decisions without fear that later
exercise of tribal rights will negatively impact. them:
Present surrounding land uses do not present any

- },inh_e_rent conflicts. o

I .:‘.\?_
-

]

Itis’consistent with the public interest to take steps and

_means to avoid the undesirable effects of inflexibility

. in the transfer of water rights whiie retaining

adequate security for 'any such existing rights. Water
rights exercised under ar)'y existing system should not
become so inflexible that water resources cannot meét
new needs and demands by transfer from existing uses

. to new uses which are more beneficial.
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B. General Criteria

The Tribe must give reasonable assurances that' any
proposed consumptive water use: : :

1. will not cause significant inland movement of either
surface saline water or the underground saline water
interface; will not cause either significant upconing of
saline water that may be beneath freshwater or
vertical leakage of connate saline water; or otherwuse
reduce the amount of potable water;

o -k

2. will not have a significant. adverse impact on Iawful
land uses including wetlands located on lands other
than Reservation and Tnba! Trust Iands, -

3. will not cause sugmflcant adverse enwronmental
impacts; .

4.  will not cause significant pollution of the surface water
or the aqutfer . .

5. isa reaso_nable-beneficial use; Ry
_ 6.  will not interfere with presently existing legal | uses of
3 :.," .xvater and users of water protected under the
1'»;\ boxd Cﬁmpact and -
¢, ) x o
i

is consistent with the essential terms and pnncuples of
- the State system as defined in the Compact.

C. Corhpe_tinq Uses‘

1., The Trlbe shall be given a preference in approva! .of
- Work Plans involving wnthdrawal and use of the

15
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N

groundwater resources underlymg Resewat:on and
Tribal Trust lands. : L

a.  The Tribe shall be entitled to a preference when
‘ its proposed use conflicts with a proposed use by
a non-Tribal user and the recognition of such
preference s reasonably necessary to .the
accomphshment of the Tribe's lawful purposes
“,

b. The Tribe shall be entitled to a preference to a
reasonable share of available resources when its
proposed use conflicts with a then pendmg
application by a non-Tribal user to renew or
increase its authorized use of water and the

- recognition of such preference is reasgnably .

necessary to the accomplishment of the - Tnbe 3
Iawfulpurposes : A ,

The Tribe through ltS exercise of rights under this
Compact, is afforded an opportunity to perfect its
rights to water as though it had been an existing user

and had elected to perfect its rights to water on or .
after March 2, 1974 (the date of lmplementatlon of -

Partll, Chapter 373, Florida Statutes). i

. ;._:’lf two (2) or more proposed uses which otherw:se
T c’emply with the provisions of this part are pendmg for

a. quantlty of water that is inadequate for both'or all,
such proposed competing uses must first satisfy_the

. standard conditions for approval which apply to each
applicant. The Board shall consider the reasonable

beneficial uses for the water as well as the extent to

. which the proposed use is reasonab!y necessary for the
.Tribe to achieve its purpases

%

-
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No Tribal preference shall be assarted in a manner that
will cause catastrophic changes to aquifer systems. No
Tribal preference shall be asserted directly or indirectly
for the purpose of exporting water for use offsite of
Reservations and Trubal Trust Iands

Determination of any tribal claim that offsite activities
or water consumption have caused water quality
problems in aquifer systems underlying Reservation
and Tribal Trust lands shall be made without regard to

- any preferred rights of the Tribe under this section.”

i

Drawdg\)vn Limitations

This subsection specifies maximum drawdowns .in

artesian aquifers. Actual drawdowns permitted by the

District pursuant to the Compact with respect to the
Tribe or Chapter 373, Florida Statutes, with respect to
adjacent landowners may be substantlaﬂy less than
these maximums. :

a. Exercise of Tribal Preference

In exercising its preferehce rights, the Tribé;sha'li
not cause more than a twenty. (20)_foot
drawdown of the potentiometric head of any

=T 77 artesian aquifer system at the boundaries of the

““*" Reservation or Tribal Trust lands involved unless it
has specific written authority or agreement from
affected Iandowners.

b Adjacentl,andowne;s -

"', No ‘development of gmundwater resources on
lands adjacent to-any of the $am:nn!e
Reservations or Tribal Trust lands w@ii_ be
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permitted by the District if the drawdown of the
potentiometric head of any artesian aquifer
system will be more than twenty (20) feet at the
boundary of the Reservation unless it has speclfac
written authorlty or agreement from the Tube

All water use permlts issued by the District after the
date this Compact is approved by the Bodrd to
non-Tribal users whose permit rights may be affected
by the Tribal rights confirmed under the Compact, shall
include a special condition advising the permittee of
the Compact and its potential impact on anyfuture
permit renewals. Appropriate notice of Tribal rights
under the Compact shall be sent to all potentially
affected holders of existing permits.

The Tribe shall mitigate adverse impacts on lawful

single family home domestic users existing as ~of the
date the Compact is approved by the Board, ‘where
such adverse impacts are caused by the exercise of

Tribal rights under the Compact. Adverse lmpact shall

be determined according to the Manual.

Water Shortage -

- - . Reductions in Tribal water use due to water shortages
: .sﬁﬁll be made in the same manner and percentage as
the: ‘equivalent class of use, source, and manner of

withdrawal as required under the District water

e shortage plan. The Tribe may request a variance from

water use restrictions imposed pursuant to this Section,
using the procedures and criteria in the Manual.
Variances shall not be unreasonably denied. The. Tribe
shall not be required to reduce its water sources, uses,
and methods of withdrawal more than the reduction

in sources, uses, and methods of withdrawal of the
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least restricted user of the same source, use, and
method of withdrawal class except as authonzed
under Chapter 7 of the Manual. :

2. Declared water shortages occurring solely on Reservation
and Tribal Trust lands shall be governed solely by the Tribal
Water Code provided that the Tribal provisions satisfy the
objectives of the District and that the applicable Tnbal
procedures are consnstent wuth the Compact :

S . A ‘..--‘.,4
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IV. MANAGEMENT AND STORAGE OF SURFACE WATERS

A. General Criterié

The Tribe must give reasonable assurances that the proposed
surface water management system:

1.  provides adequate flood protection and drainage-

2. will not cause significant adverse water quallty and

‘ quantity |mpacts on receiving ‘waters and . non-Trrbai
lands; 4 . S

3.  will not cause discharges to ground or surface waters
which result in any violation -of State water quallty
standards; : :

4.  will not cause significant adverse impacts on_ surface
and groundwater levels and flows; o

5. - will not cause srgnrflcant adverse envrronmental
A |mpacts

- - A

—s

6. ' canbe effectively operated and maintained;

- will not adversely affect public health and safety: ;

_;-55._~-. i} wulrnot otherwise be harmful to the water resources of
" 7" . the District; and

9. is consrstent with the essentral terms and prmcnples of
the State system as defuned in the Compact R

P : ) R
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V.  MISCELLANEOUS ENVIRONMENTAL ,

A. Water Well Construction

The Tribe must give reasonable assurances that the
construction, alteration, operation, maintenance, and abandonment of
any water well' on Reservation and Tribal Trust Lands will ‘not be
harmful to the water resources of the District and will not be
inconsistent with the purposes of the Compact :

8. Underground Iniection

1. The Tribe must give reasonable assurances that the
construction, alteration, operation, maintenance, and
__abandonment of any underground injection facility

will not be harmful to the water resources of the

. District and will not be mcon5|stent with the purposes

- ofthe Compact T

2. The District shall, independently of the federal
authority having jurisdiction over the matter, review
requests by the Tribe for installation and operation of .
underground injection systems in accordance with the '
provisions of the Manual. _ i

C. ﬂatgr.;gualltx Crlterl

s : it..-:-‘.j‘..-' .‘\\, . ) .

J‘?nbal qutles shall not_cause slgnlfncant potlutson of

~ ground or surface waters. The Tribe shall comply with those water
quality standards imposed by the District as provided in the Compact,
the Manual, and with federal pesticides requirements on Reservation
and Tribal Trust-lands. The Tribe shall use only pesticides, herbicides,
fertilizers, and other agricultural chemicals which have been approved
by the Environmental Protection Agency and the U.S..Department of
Agriculture for use in Florida and shall apply the pesticides, herbicides,
fertilizers, and other agricultural chemicals in strict accordance with the

21
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label directions. Upon written Tribal Council Resolution by the Tribé:
the District shall condition permits or other requests for approval
reasonably expected to affect Tribal interests by requiring adherence to

- those water quality standards imposed by the law. The District shall s

|
|

cooperate with the Tribe and appropriate State and federal agencies to
enforce the requirements of this subsection against the use of
pesticides, herbicides, fertilizers, and other agricultural chemicals by
third persons on lands other than Reservation or Tribal Trust lands in a
manner which causes water quality violations.. The District's
cooperation may include, but not be limited to, requiring reasgnably
appropriate monitoring by permittees and other appropriate actions

authorized by state or federal law. i
D. Wetlands Protection

Final Draft

1.

The Tribe will provide reasonable assurance-s'thét

- wetland values and functions will be maintained.

Wetlands and proposed impacts on wetlands shall be
evaluated using sound engineering and ecological
principles. ' B

Wetlands greater than forty (40) acres, or covered -
under subsection 3. of this section, will be in

accordance with the criteria set forth in the Mahi.qal." .

. . Wetlands of forty (40) acres or _iess which are
* ingorporated within a surface water management

systém or are otherwise protected, shall be governed

""" by subsection 2. of this section.

Wetlands of forty (40) acres or less which are not
incorporated within a surface water management
system ‘or are not otherwise protected, may be
disturbed, ‘provided that ar upland system: of
equivalent size is set aside in an area committed for
passive uses. The wetland and upland areas’to .be
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traded shall be specnflcally described in any Work Plan
_proposed under Part Vil., Section A. of the Compact
The District may waive the requarement for uplands set
_aside under such circumstance as would ;ustrfy such a
waiver for non-Trlbal interésts.

LD -7l s
WA .
T S
% gy -

"(
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SPECIAL PROVISIONS APPLICABLE TO SPECIFIED RESERVAT'&ON
AND TRIBAL TRUST LANDS

A.  Landowner Agreements

The Tribe and any landowners who may be affected by
operations of the Tribe under a tribal Work Plan, may be
protected and governed by site specific criteria applicable to
groundwater withdrawals and, if applicable, to surface water
*withdrawals, determined by private agreement, which may
include provisions for arbitration. Criteria for groundwater
withdrawals may apply to well placement, construction and
operation. Similar criteria for surface withdrawal pumps or other
works will be identified, if appropriate, to implement the purpose
and intent of this subsection. Any such private agreement may be
presented to the District for approval and if so approved by the
Board the agreement shall have, as between the parties to such
agreement, the force and effect of the Compact and, specifically,
shall prevail in any dispute between the parties to such private
agreement in the event of a conflict with the Compact, the
Manual or with other applicable permitting criteria of the District.
Nothing herein shall affect the authority of the District to
evaluate Work Plans, permit applications, or other requests for
approval under other provisions of the Compact or state law.
Nothing herein shall be construed to preclude a third person from
asserting that such Work Plan, permit application, or other
request for.approval adversely affects their substantial interests.
The private agreement between the Tribe and United States Sugar
Corporation entered into prior to May 15, 1987 is attached hereto
as Exhibit A and made a part hereof. The private agreement
between the Tribe and Lykes Bros., Inc. entered into prior to May
15, 1987 is attached hereto as Exhibit B and made a part hereof.
Both private agreements are hereby approved.

24
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B.

Brighton Reservation

1.

The Tribe shall be entitied to fifteen percent {15%) of
the total amount of water which can be withdrawn
from the District canals and from District borrow canals
by all users from surface water within the Indian Prairie
Basin as described in Rule 40E-21.691(6)a), Florida
Administrative Code (1987), (legal description to be
corrected in Florida Aministrative Code) calculated by
the District on a monthly basis. The Tribe shall not be
entitled to any preference to withdrawals in excess of
fifteen percent (15%) from such District canals. The
Tribe shall withdraw its fifteen percent (15%) share of

the waters in the specified canals under procedures °

detailed in the Manual which, in the light of
experience, are reasonably designed to assure the
Tribe of the opportunity to make its entitied
withdrawals on a monthly basis. Notwithstanding the
provisions of the Manual, the Tribe shall have the
opportunity to demonstrate that it is not receiving its
entitled share of the waters in the specified canals
because of the actions of the District or of some third
party. The Tribe shall have the burden of proof on this
issue and shall assert any such violations of the
Compact under the provisions of Part Vi. of the
Compact and the Manual.

The Tribe shall have access to a fractional share of
surface waters from Lake Okeechobee for use on the
lands of the Reservation located within the Lakeshore
Perimeter Basin as described in Rule 40E-21.691(3){d),
Florida Administrative Code {1987), for water use as it
exists on the effective date of the Compact. Such
fractional share shall be calculated from the ratio of
the total area of the water supply service area as it
exists on the effective date of the Compact to the total

25
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land area of the Rrighton Reservation within the
Lakeshore Perimeter Basin for water use as it exists on
the effective date of the Compact.

3.  Expansion by the District of the geographical
boundaries of the area receiving surface water from a
specific source for water use purposes shall entitle the
Tribe to a fractional share of any additional available
water in the District canals and District borrow canals
for use on the Brighton Reservation. Such fractional
share shall be calculated from the ratio of the total
land area of the Brighton Reservation within the
expanded service area to the total land area of the
expanded service area. This subsection, however, shall
not serve to diminish the percentage of surface water
of the Indian Prairie Basin which was available to the
Tribe before the expansion of the service area, and
which the Tribe may elect to retain pursuant to
subsection 1. of this section.

C. Hollywood (Dania) Reservation

1. On the Hollywood (Dania) Reservation, the Tribe shall
have the rights set forth under Part {ii. of the Compact,
except that with respect to public water supply
permittees of the District whose permits are approved
as of the effective date of the Compact, the Tribe shall
have no more than the rights accorded public water
supply permittees of the District whose permits are
approved as of the effective date of the Compact.

2. After receiving notice pursuant to the Manual of an
application potentially affecting Tribal rights under
the Compact, the Tribe may: ‘

26
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1

Object to the applization pursuant to the
Manual; or

Require the District, if the potentially competing
use request is granted, to order the permittee to
accept the Reservation as a bulk consumer of the
permittee's system. The District shall adjust the
permittee's allocation to incdude the additional
water needs of the Tribe, if such needs are not
included in the allocation granted. The District
shall place a condition in the permittee's permit
that the permittee must allow the Tribe to
connect to the permittee's system and must
charge the Tribe at a rate not to exceed the most
favorable consumer rate charged to any
consumer of the permittee's system. If the
additional water needed to supply the Tribe
cannot be withdrawn without causing significant
adverse impacts, the District shall place a
condition in the permit that the permittee must
satisfy the reasonable-beneficial needs of the
Tribe before satisfying the additional needs of
non-Tribal users. It is understood that this
procedure is not intended as a precedent for any
other situation. ,

D. Big Cypress Reservation

The Tribe shall be entitled to withdraw from any surface
water resources on the Big Cypress Reservation that percentage of
the water available within the South Hendry County/L-28 Gap
Water Use Basin as described in rule 40E-21.691(7){(c), Filorida
Administrative Code (1987), as the lands of the Big Cypress
Reservation bear to the total land acreage within the basin.

&
s
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ADMINISTRATIVE PROCEDURES

A.  Submission Approval and Amendmént of Work ?lans L

The Tribe, before commencing any work that is covered by
,the'provisions of this Compact, shali submit a work plan to the
District, or, where required, an amendment to any work plan,
under the procedures specified in the Manual. Such procedures
shall give interested parties adequate notice of Tribal plans and an

. OPportunity to be heard, in accordance with the timeframes set

forth in the Manual. Such procedures shall also give the District
staff sufficient information to properly evaluate the proposals in
accordance with the criteria and principles contairied in Parts |.

through Vi. of the Compact.and in accordance with the détailed

Provisions of the Manual. S

B. Implementation of Work Plans After District Action

‘Following District actién, the Tribe may request thé‘B'oard
for a rehearing or shall-give riotice of its intent to implement the
Work Plan as approved following final District action or

implement the proposed Work Plan or amendment without -
complying with part or all of final District action in accordance

with the timeframes and procedures set forth in the Manual.
Initiation of federal court action by the District or third parties
shall be in.accordance with the timeframes set forth in Part VIII. of

S

\
&

' the%n‘ipacf?nd the procedures contained in the Manual. -

_—

C. . '6i§gute Reéo'lution; Exhaustion of Administrative Remedies

Before Court Action .

The Tribe and the District shall use best efforts to ‘resolve
disputes concerning the enforcemerit of rights and obligations
created by the Compact through informal meetings, mediation,
arbitration or third party facilitation. Before commencing action,
in accordance with the provisions of Part VIil. of the Compact in
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the federal district court for violations of the Compact by any
party to the Compact or third party, notice shall be given to the
Tribe or the District, as the case may be, and remedies provided in
the Manual shall be exhausted under procedures establushed m
the Manual. :

D. Tribal Water Code

The Tribe, through a Tribal water code, shall enforce the
provisions of the Compact and the Manual and terms and
conditions’ of approved Work Plans against persons conductmg
activities on Reservation and Tribal Trust Lands. Notwithstanding
this provision, the Tribe may in individual cases through Tribal
Council resolution request the District to enter Reservation and
Tribal Trust Lands for the purpose of enforcmg the provisions of
the Compact against persons other than the Tribe conducting
activities on Reservation or other Tribal Trust Lands in accordance
with procedures established in the Manual.

E. Tribal Challenge to District Amyoval of Applications bv Third
Parties

if the Tribe perceives that permit applications - or other

requests for approval by third parties from the District would
conflict with Tribal rights under the Compact, the Tribe shall give
the DlStl’lCt adequate notice and shall raise its objections with
respect fo such: permit applications or other request for approval
in ac@rdance With the timeframes set forth in the Manual before
challenglng such permit applications or requests in federal district
court. The District shal! timely notify the Tribe by certified mail,
return receipt requested of such permit applications or other
requests for approval. The dated return receipt from the U.S.
Postal Service shall be attached to the staff report or other
proposed District action and shall be conclusive evidence that the
Tribe has been properly noticed pursuant to this section. The
District's failure to comply with this section shall not deprive the

29
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Tribe of rights it would have been able to assert had the District
complied with this section. In the case of third party permit
applications where a request for administrative hearing is filed,
the Tribe shall have thirty (30) days from the date of either filing
of the request for hearing, or Board evaluation of a Tribal notice
of objection, whichever occurs later to make one of the elections
set forth in the Manual. If one of these elections is made, the
Tribe may not file any action in federal district court until final
District action has occurred. A court action filed under this
paragraph must be filed within thirty (30) days of final District
action. The Tribe shall not file any such action in federal district
court until final District action has occurred. :

F.  Violations of the Compact, the Manual, or the Terms of any
Approved Work Plan by the Tribe or the District ‘

Any substantially affected third parties who are substantially
affected by actions of the Tribe or the District which are perceived
to be in violation of any of the provisions of the Compact, the
Manual or the terms and conditions of any approved Work Plan
shall have the right to challenge such actions in procedures

established in the Compact and the Manual. Persons other than -
the State or the District with claims over which the Tribe has

jurisdiction must exhaust Tribal remedies.

... Substantially affected third persons may file a written
complaifit With the District Clerk alleging violation of the
Comp"‘éct, Maﬁbai or the term of any approved Work Plan. Upon
receipt of a complaint, the District shall conduct an investigation
and make a determination of its intended action in accordance
with the procedures set forth in the Manual. The Complainant or
Tribe may file a request for a hearing before the Board within

- fourteen (14) days of notice of the District's findings.

Final Draft A-66

11/7/2005



MFLs for Lake Istokpoga — Appendices

Appendix A

Vill.

Final Draft

COURT ACTION

A.

The parties to the Compact will seek federal leglslatlon

_giving the District Court for the Southern District of Florlda
_origingl jurisdiction’ of ali ¢i*”: «_..u.is brought by or agamst

the Seminole Tribe to enforce the Compact's provisions.,
including enforcement of agreements to arbitrate under the
authority of the Compact

No action in federal district court shall be mstltuted -under
the Compact unless the party has complied- with
administrative procedures specified under Part Vil. of the
Compact and the Manual. Unless otherwise specified in the
Compact, any action brought by any person who is not a
party to the Compact shall be brought ex rel the District. A
party proceeding ex rel may not challenge the valldlty of any
final District action. :

In any action commenced under the Compact, a speéial
master shall be appointed to report to the federal district
court on questions of fact and law, unless the court makes a

determmatuon, in the exercise of sound judicial discretion, .

that use of a special master is not warranted. Actions under
the Compact shall be decided on an expedited basis.

. Exceptfor those persons havmg Tnbal remedaes, the judlaal

rb‘ced'tﬂres specified in this part and the administrative
{irocedures specified in Part VIl. of the Compact shall be the

. exclusive procedures for resolution of any matter or dispute

arising under the terms of the Compact or involving Tribal
water use and any determination made under these
procedures shall be final for all purposes, subject only to
appeal from decisions of the federal district court presently
allowed by federal law.

33
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In an action brought under the Compact for permanent
injunctive relief or in any final determination on the merits.
the substantially prevailing party shall be entitled to ~costs
and attorney's fees.

The Seminole Tribe of Florida, the State of Florida and the
South Florida Water Management District expressly.wawe
any immunity each may_have to civil actions for lnjunctlve
relief commenced to enforce the Compact and its
implementing federal Ieglslatlon =

The District or any person who timely requested a heanng or
filed a notice of reliance, as set forth in the ‘Manual, shall
have thirty (30) days after the Tribe files notice of its intent
with regard to the Work Plan, to commence suit in federal
court,. Such action shall not be ex rel the District. Persons
who requested a hearing or filed a notice of reliancé shall
have an additional ten (10) days following expiration: ‘of.the

thirty (30) days to commence suit in federal court ex rel the’

District to enforce final District action.

-

- The Tribe may file suit in federal district court on-a third .

party's permit within thirty (30) days of final District action. -

1. Any action filed in federal court shall deal separately
;- ”.w1th disputed issues of District procedure,
-' mterpretatlons of law, determinations of fact or policy

et wnthln the District's exercise of delegated discretion. if

~ the federal court determines that either the fairness of
- the proceeding or the correctness of the action may
have been impaired by a material error in procedure or
failure to follow prescribed procedure, then the
federal court shall remand the case for further D,lstrlqt
action. If the federal court finds that the District
-erroneously interpreted a provision of law and that a
correct interpretation compels a particular action, it
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shall either set aside or modify the District action or
remand the case to the District for further action under
a correct interpretation of the provision of law. = -

2. This supsection applies when a formal hearing has
been rsuant to section 120.57, Florida Statutes
(1985). he District's action depends on any fact
found by the District in a proceeding meeting the
requirement of section 120.57, Florida Statutes, the
federal court shall not substitute its judgment for that
of the District as to the weight of the evidence on any
disputed finding of fact. The federal court shall,
however, set aside the District's action or remand the
case to the District if it finds that the District's action
depends on a finding of fact that is not supported by
competent or substantial evidence in the record. The
federal court shall remand the case to the District if it
finds that the District exercise of discretion is either
outside the range of discretion delegated to the
District by law; inconsistent with a District Tule;
inconsistent with an officially stated District policy or

prior District practice, if deviation therefrom is not
explained by the District; or otherwise in violation of a -

constitutional or statutory provision. However, the

‘federal court shall not substitute its judgment for that
. . @f the District on an issue of discretion. Such review
=+ shall not be de novo. Section 373.114, Florida Statutes
(1§85), shall not apply.

No action in federal district court may be commenced until
the Board has taken final District action, unless delay would

cause irreparable injury and the relief requested is a
temporary restrammg order. =~
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- IN' WITNESS WHEREOF, the part:es hereto have afflxed their hands
and seals on the dates set forth below

DEPARTM ENT OF NATURAL RESOURCES

9/3//7

Date

il Dl

egal Form Approval A

%/L%M g*é@%émT |

SOUTH FLORIDA WATER MA
DISTRICT

"% %{ | SEMINOLE TRIBE OF INDIANS OF FLORIDA |

- Legal Form*‘Approval -

{
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IN WITNESS WHEREOF, the parties hereto have afflxed thelr hands
and seals on the dates set forth below.

Sl L

DEPARTMENT OF NATURAL RESOURCES

" Legal Form Approval

%" "% SEMINOLE TRIBE OF INDIANS OF FLORIDA

M £ %/\_.6,,. =l -
@l Forn{ApprovaI _ B

\, | h | 36
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Agreement Between the Seminole Tribe and United States Svuqar Corporation e
for ocation of Water from_the Lands of the Big Cypress Seminole Reser- :
vation and the United States Suqar Co oration Lands Adjacent Thereto

WHEREAS, the UNITED STATES SUGAR CORPORATION (the “Corporation”} owns

certain lands adjacent to the Seminole Big Cypre__ss lieservatlon {the “Reser-

vation"); and

WHEREAS, the Corporation has received certain permits from the South
Florida water Management District for dovelopl_nent of groundwater and sur-

face water on these hnds; and

t . WHEREAS, the Semfnole Tribe (the *Tribe") has negotiated a uater -
. rights coupact with the South.ﬂorida Water Hanage-ent Dlstrlct and the

State orﬂorida. -and

HHEREAS. the Tribe aud' the Corporation are desirous of avoiding any -

controvarsy over these matters; and

WHEREAS, ft appears possible to avoid any conflict between the Tribe T
and the Corporation by entering into a site specific_agreement allocattng

- ) the designated water resources. and

WHEREAS, the essent{al. prlnctples of an agreement have been agreed to

by the Tribe and the Corporation; and

The Tribe and the Corpor_ation dgree as follows:

1. - An area of land comprising Sections 31, 32. 33, 34, 35, 36,
Tounship 47 South Range 34 East and Sections 1, 2,3.4,5,6,
8. 9, 10, 11, Tovnship 48 South, Range 34 fast of the Corpora- .

tion's“lmd md comprising certatn lands owned by the Tribe

®ay have 'an' fmpact on available water supplies beyond the boun-

. - dary of each party's ownership (such lands together referred to

- ' herein as the "Zene of Influence"). If {t s determined, based
upon pump test data acquired by the Tribe and the Corporation
that water withdrawals in or bayond this Zone. of Influence wil}

have fmpacts which are fnconsistent with this Agreement, then
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it

the party craating thess fmpacts will mitigate them by limiting
the amounts and methods of withdrawal withfn the Zone of Influence.
For purposes of determining the maximum allowable withdrawals -
from the 2one of Influence, the entire general area suitable For A
agricultura) developnent will be consfdered as a single agricul-
tural developnent regardless of the timing of development by the
Tribe and the Corporation. Within the Zone of Influence, water
supplies will b; allocated and amounts and wethods of with-
drawals authorized so that the Tribe and thetorporation accom-
nodate and protect the water needs of each other and conduct
economic activities without operational intefference. ¥ithin

‘, the Zone of lnﬂuence neither party will’ utmu inefﬂcient

. methods of withdrawal or un or otherwise consume water by
wasteful means resulting in adverse 1npa_cts‘ar limitatfons -

’ beyond the ownership of each party to :tlu degree- that adequate

supplies become unavailable to the other." ) It is understood that' .
the Tribe or tl\eforpantlon may use the water withdrawn any-
where for non-agricultural purposes although the amount of with-

drav.uls will be 1iaited to amounts norinlly 21lowed by the ST
- District as pf th_e date of the Compact for agricultural uses on ’
available acreages. For purposes of determining maxinum allow-
able withdrawals, withdrawal needs shall be determined based
upon agricultural .uses to include, without Hiﬂtatinn. citrus,
other fruits, ;ieget.ables. and 1npr~ov'ed' pasture. Agricultural L )
uses assumed for purposes of withdrawal must be feasible based. h - -

upon s0ils and other natural resource or climate ¥imitations. '

. . The determination of withdrawal Tinftations and methads shall be L

band“only upon the provisions of this Agreeuent and on any R

subseduent agreement or supplement hereto and not upon rights or

-pr!or(ties othemlse avaflable under the Compact or under state

" or federal law.

2. In perfods of drought or otherwise limited water supplies, the
Tribe and the Carporation will bé required to limit withdrawals
_ of surface water or groundwater from the Zone of Influence, as 3
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the c.asc may be, so that avatlable respective ground or surface
supplies are shared equitably between them. The site specific
abundance of water supplies available torthe Tribe or the Cor- )
poration may allow a greater Qithdrnul of water by eifher 50 .
long as withdrawal from a particular supply does not inequitably.

1imit the other. 2

In order to achieve agreed methods and amounts of withdrawal
within the Zone of Influence of avatlable water supplies as -
specified in Paragraphs 1 and 2 above, site specific g'round .
water criteria for well placement, construction, pump type, pump RS
depth and operatfon and criteria for surface water withdrawal
works shall be established by a subsequent supplement to this ;
Agreement. Identification 'of the Reservation lands comprising ’
part of the Zone of Influence and site specific criteria des-
cribed above shall be based upon pua’zb test data acquired by the .
) Corporatfon within 1ts land and pump test data acquired by the -
Tribe within th_e Reservation. The Tribe shall perform a pump
test in the general vicinity of the Northwest Quarter of‘ Section
23, Township 48 South, Ranﬁe 34 East, and acquire the data
therefrom no laﬁer than August 15, 1987. In the event that the
Tribe does not acquire data from the Reservation by August 15,
1987 then the Tripe's portfon of the Zone of lnﬂuence and site
specific criteria shall be based upon test data acquired by the
Corporation from its land and other existing data,_including
data compiled by the South Florida Water Management Dlstrjct

C e frml test wells on Reservation 'lands.'The Zone of Influence and .

-

'j ﬂ!&tiflc criteria based upon this data will be modified, if

necessary. based upon further data acquired by the Tribe from
the Ruervnuon. provided, however, that operational or cons-
truction modifications will not apply to wells or surface water

works constructed in accord with the original criteria.

If operating experience n a11 or “any portfon of the Zone of

. Influence demonstrates that any specific operating criteria such
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as withdrawal rates developed under this agreement for wells and
withdrawal works are overly or underly restrictive and require
madification by relaxing or increasing restrictions to achieve
the intent and purpose of this Agreement, then such criteria may

be modified by agreement.

5. In the event of fallure to reach subsequent agreement required
under Paragraphs 1 44nd 3, the matter shall be resolved by bind-
ing arbitration conducted by i panel of three technical experts
lpiﬂytng tile technical standards established by these paragraphs : ‘. :

and any supplements to this Agreement and eviluating the data
- offered- by.!mler party fcrj these purposes.  If a subsequent
agreement has not been reached within ninety days (90) after
identifying data'upon which determinations of the Zone of In-
'ﬂuencc and site specific criteria will be based, then arbitra-
tion shall commence on the requast of either party. The Tribe
and the Corporation shall each select one panel ne@ﬁer and a
third pane] meaber shall be selected by the two panel members
'prelvlously selected by the parties. Upon the failure of the two
panel members to select a third, this par!e! member shall be -
appointéd by_ the U, S. District Court for the Southern District
"of Florida ("The Court®).  AIl determinations shall be made by
majority vote of  the panel members. - The decision of the arbi-
tration panel shall be made in writing at the time fixed by the
panel or ordered by the Court. A1l expenses of the panel shall
be paid equally by thg parties. Upon lp;;lication of a party,.
.. . .<the Court shall vacate a decisfon of the panel that was procured

' by fraud, corruption or action which fs beyond the powers of the
Rt oA

At

p;ﬂﬂ Alternatively, upon application made within sixty (60)
days oé a written decision, the Court u;y,nodlfy or correct a
decision when there {5 an ev!dent Ms'c,alcul;tion of figures or
aistake in the descriptfon of any thing or property referred to
in the arbitration decision. Upon con_fiv:ninq ﬁr modifying a
decision of the panel, the Court shall enter a judgment which

~ =T -

~ - may be enforced as any othe_r Judgment.
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6. Any arbitration decision or subsequent agreements needed to
complete or amend this Agreement shall not affect the autherity
of the District to eva‘luate work plans or permit applications
under provisions of the Compact or state law or the rights of ‘
substantially affected third parties from participating fn Dis-

trict proceedings.

7. This Agreement shall be effective as of the date of execution
hereof and, upon ti:e Compact becoming effective, shall remain in
effect so long as the Compact 15 in existence. In the event the
Compact lsb not approved ér finally effective or held to be
invalid, thi{}gnement will remain in effect and the Corpora-
tion and the Tribe shall make tpétr best efforts to cause this

Agreenent to be binding and effective, 1m:1uding but not Vimited

to, making efforts to obtafn any required ibprova‘l of any goirern-
-ment agency or body.
8.  The parties agree' to share all data in their possession on the

lands located within the Zone of Influence, including but not
leited to, data from test wells. Nefther will disclose data

. provided to any other private or public person or entfty.

DATED this /5¥] day of May, 1987.

WITNESSES: *. SEMINOLE Fry)'ag A £LoRIDA
: . Ny

“Tames Shore, Ceneral Counsel

By

uITED €TATES sucar CORPORATION
/ C
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Agreement Between the Seminole Tribe of Florida
and Lykes Bros., Inc. on Withdrawal of Groundwater
on the Brighton Regervation and the Lykes Bros.'

Land Adjacent and Contiquous Thereto

The parties to this Agreement, the Seminole Tribe of
Florida (the "Tribe®) and Lykes Bros., Inc. (the “Corporation"),
. L
made under authority of Part VI, Section A of the Water Rignts

Compact among the Seminole Tribe of Florida, the State of; “;\'

Florida and the South Florida Water Managemenc DLsttxct, agree

as Eollows;

1. The determ;nation, as between the partxes, of l}m-
itations en groundwater wlthdtawals on the lands owned by the
"patties on May 15, 1987 within the Indian Prairie Basin as’ “de-
scribed in Rule 40E 21.691(6)(a) Plorida Adm1n1strative Code*
(1987) shall .be based ‘upon the prov1s1ons of this Agreement and
on any subsequent agreement between them and not upon r1ghts,
pr;orlcies or preferences otherwise ava11ab1e to the Trxbe oz
the Corporation under the Compact or under State or Federal law,

and neither party shall have standing to object to groundwaten ’

w;thd:awals wrade or proposed by the other on such lands, .
ptOVldEdﬂ howevét, that each party sha11 be bound by the rules
set Eorthﬁin section 3 of this Agreement 'for lands within :he

e

"well pLacement and set-back zone' defined below. ;‘

2. The lands of both parties in the following sections
abuttxng the common boundary between che Tribe and the Cotpora-

tion lands delineated on the map attached hereto, are desxgnaced_
r L EE SR

Exhibit B
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25 the "well placement and setback zone" of groundwater wu;ﬁ ’

drawals:

Sections 19, 30, .31, Tewnship 3ﬁ4South, Range
33 East; Sections 24, 25, 34, 35, 36, Town;
ship 38 south, Range 32 East; Sections 1, 2

3, 4, 9, 10, 16, 17, 21, 22, 27, 28, 33 and'
34, Township 39 South, Range 32 East; Sec-'
tions 4, 5, 8, 9 and 16, Township 40 south, ”

Range 32 East.

EE 3. 1In the well placement and setback zone' def

Section 2 of this Agteement, the follow;ng rules: w111 be~obPe:v-

ed in development of groundwater ‘in the’ Floridan and Shallo

S
uinh
PR

Aquifers; T :A'.’ o

(a) Floridan Aquifer (greatet.than 150 feet)

“1000 feet: set-back from boundaty,..”

no more than 2. wells per quarter section.

Wb) ‘Shallow Aguife: (less than 150 feet)

-1:

“709 feet set-back from boundary,

PR no more than 4 ‘wells per quattet section.

4. Any wells ptesently existing in the "well placenent )

and setback - zone' shall be exempt ftom the llmxtatxons 1mposed»;
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. e ’
new and existing wells to exceed the limit defined in Section 3

in that quarter section. However, the parties agree to use best
efforts to operate all -presently existing wells in such manﬂéz

as to minimize interference with the groundwatet operatxons of

the other patty.

< : v‘.".
5. Construction of wells shall follow applxcable Dis-

trict :equirements, including but not limzted to zequxrementa as’

' to casing.

- 6. This Agreement shall be retroactively effectxve as

of May 15, 1987 and, as between the parties, shall have che

force and effect of the COmpact.

7. It is understood that this Agreement'cén have:no
force and effect until approved by the Gove:nlng Board of the
South Florida Water Management District, adopted by the Semlnole
Tribal Council and until the Compact which authorizes it is~

‘{ finally approved by Congress. The parties agree that the Ag:ee-,
ment must be. squitted for appzoval in the form approved by the

ST e i
Governzng gpazd nn May 15, 1987, and that no change in the

..

Agreement w111 be eftectxve unless agreed to by both paztxes.f
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This Ag:eement will be null and void on Decembez 31
'
1988 unless 1: has received all necessa:y approv¢1s and/o:

tatlficatxons by that date. -

- Gg“*g— @
L . Lykes Bros., Inc. .~ﬁ o
BY: Tom pABRnkin, President -

- 6 ) g
) . . Seminole Tribe of ¢ orida.
] - - -~ .{"By: James _Shore, Esq,

Genezal Counse1
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IN WITNESS WHEREOF, the parties hereto have affixed théi}";}iands
and seals on the dates set forth below. _

Fon Thow

a BOB.MARTINEZ. THOMASE GARDNER, as Executlve Dtrector
' GOVERNOR . .- of the Department of Natural Resources on
: behalf of the Department -of- Natural

~ Dare

WILLIAM E. SADOWSKI, as Chairmanof.t the
Governing Board of the South Flonda"* atgr

N JAMES BILLIE, as Chaurman of the Semino|e
- , . Tribe of lndians of Florlda ,

- ,Datg

™~

Legél Form‘@proval

36
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MEMORANDUM

Thomas E. Lodge Ecological Advisors, Inc.
2420 Indian Mound Trail, Coral Gables. Florida 33134
(305) 446-6568 (voice): (303) 444-8224 (fax)

tel ea@bellsouth.net

To: John Zahina, SFWMD project manager for Lake Istokpoga MFL
From: Thomas E. Lodge. Ph.D.., CEP. Science Peer Review Chairperson
Date: July 18, 2005

Subject: Proposed Lake Istokpoga Minimum Flows and Levels (MFL), Final

Science Peer Review Panel Report

This report presents the science review panel’s opinions resulting from document
review, a field trip on Lake Istokpoga on June 27, and two public workshops held in
Lorida, Florida on June 28, 20035. The purpose of these workshops was to evaluate the
sufficiency of science used in the “First Draft Technical Documentation to Support
Development of Minimum Levels for Lake Istokpoga” developed by the SFWMD Water
Supply Department, dated May 2005. The science review panel consisted of Dr.
Thomas E. Lodge (chairman), Dr. Joel C. Trexler of Florida International University
Department of Biological Science, and Dr. D. Derek Aday of The Ohio State University
Department of Evolution, Ecology and Organismal Biology (currently relocating to the
North Carolina State University).

CONSENSUS
The science panel agreed on the following:

1. The Lake Istokpoga draft MFL document covers the areas of science needed to
establish the MFL criteria. No evidence is presented nor known to the panel
indicating that the selected criteria are incorrect, but some areas are weak in
scientific credibility, and there is too much use of qualitative language in
defending MFL criteria instead of quantitative documentation. With additional
data, as defined below, the draft MFL criteria might be shown correct or should
be or modified accordingly.

2. Of the criteria, the panel agreed that the level (36.5 ft. NGVD, set at the lower

elevation of the emergent littoral zone) and its duration (20 weeks) appeared
reasonably defensible. Only the return frequency of the low water level (once in
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6.

four years) is questionable and may be too often. but the panel understood that
the MFL criteria are not to be confused with a drawdown schedule. The MFL
criteria would only allow such a drawdown frequency without causing a
violation. As such. the frequency was viewed as not encumbering a drawdown
schedule if CERP or other lake improvement initiatives determine that a new
fluctuation schedule with low excursions will be ecologically beneficial.

The lack of cypress recruitment among lake’s larger, old cypress (seen by the
panel on the field trip) clearly demonstrates that the lake has been harmed by the
modern restricted fluctuation schedule. Thus, establishing the legal framework
for a new schedule that allows for lower levels — part of the function of the MFL
— serves 1o help alleviate significant harm that has already occurred.

The gamefish data from before and after the 2001, single-drawdown event are
insufficient to demonstrate that recovery actually occurred. The limited time of
evaluation after the 2001 drawdown may be too short for the conclusions
reached. The heavy dependence on these limited angler data for this single event
is the document’s weakest aspect.

Regarding gamefish data, Table 10 (p. 54) needs to be modified with supporting

information in order to provide a credible basis for its use in supporting the MFL

criteria. Its weaknesses are:

¢ No measure of repeatability

¢ Uncertainty is not defined

¢ Standard error is not included

¢ More explanation is needed to interpret some parameters, ¢.g., equivalency of
combined bluegill and redear sunfish angler success with their separate
listings after 1997, If the split data can be totaled to be equivalent to the
combined number, it should be so noted.

The document should draw upon more literature and data. For example,
information, including references, was provided in a letter dated August 16, 2004
from Dr. Mike S. Allen, UF-IFAS, Dept. of Fisheries and Aquatic Sciences, to
Beacham Furse, FFWCC for the Lake Istokpoga Ecologic/Hydrologic
Performance Measures panel workshop on August 26, 2004). Other useful
information would include:

s larval fish data

e clectrofishing data

e recruitment data

e trap net data

If these data cannot be obtained, it is recommended that a monitoring program be
developed to improve data collection accordingly.
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7. There is a need to state clearly why water quality is not related to water level

considerations for the purpose of establishing the MFL criteria. The panel
understood that external loading of phosphorus is Lake Istokpoga’s principal
water quality problem, coupled with internal nutrient releases from aquatic weed
(Hydrilla) control. While the overall water-level regime of lakes does affect
water quality, the MFL criteria cannot reasonably be used to affect water quality
in Lake Istokpoga. The MFL criteria only provide a guideline to avoid
significant harm due to low water levels and are not part of a regulation schedule
that could be beneficial in improving water quality. However, setting of the
MFL criteria should not constrain the reasonable development/implementation of
regulation schedules for improving water quality, habitat, etc. It is the panel’s
opinion that the proposed criteria do not represent a constraint.

With reference to the above, the lack of a water quality relationship between the
selection of MFL criteria and Hydrilla control should be stated. For example,
poor water quality resulting from herbicidal control of Hydrilla is not related nor
under the reasonable control of the MFL criteria.

9. The question of possible mercury contamination in the food chain from

drawdown is not sufficiently documented.

DOCUMENT REFINEMENTS NEEDED

L.

Incorporate a better context for the Lake Istokpoga 2001 drawdown:

* Lake Istokpoga fisheries data from pre-and-post-drought/drawdown are
currently inadequate to measure benefit/decline in fish populations

e FExpand data base used in the document. including experience on other.
comparable lakes

e There should be more discussion and documentation on benefits other than
direct fishery benefits (which must be further evaluated for verification). The
value of the 2001 drawdown included the ability of affected landowners and
other navigational interests to clean out then-dry navigational channels and
boat basins, the removal of accumulated muck sediments from the littoral
zone, the removal of tussocks, and the whole-lake treatment of Hydrilla,
made possible by the low water volume of the lake at that time.

Consider modification of the MFL only if additional fisheries data warrant a
change in the level, duration, or return frequency demonstrate that significant
harm may occur by implementation of the draft MFL criteria.

Provide a better explanation for Figure 9 (p. 20). The value of the map cannot be
understood by a reader without additional information. and there is an
assumption that it is poorly printed rather than a composite of incomplete historic
map data.
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4. The term “significantly altered” as used by SWFWMD needs to be defined. (or
noted that no precise definition is available).

5. Develop a discussion with data on the lack of recruitment of cypress in the
littoral zone where large. old trees occur without younger trees. Testimony at the
hearing stated that recruitment began to occur as a result of the 2001 drawdown,
only to have seedlings perish as water levels rose. This information is important
for establishing that the modern regulation schedule has been damaging because
of its insufficient low-water excursions.

6. Make the following edits to the report:

Page iii. Significant harm is referenced in Chapter 373 requirements to
include flood control. water quality protection, water supply and storage. fish
and wildlife protection, navigation and recreation. However, on page iv, it is
stated that significant harm *...for Lake Istokpoga is based primarily on
impacts to the lake’s biological resources....” The basis of not including the
broader suite of categories needs a clearer explanation.

Page 3, paragraph under “Legal and Policy....” heading: It should be clarified
why “flow™ is not an issue in Lake Istokpoga (and most lakes), so that water
level is the focus.

Page 14, second paragraph. The “Paleogene Epoch” should be changed to
the “Paleogene epochs™ as it represents the combined time of the Paleocene,
Eocene. and Oligocene epochs.

Pages 24 (bottom) and 25. The text data do not all agree with the Figure 14.
For examples, at 35 fi. the lake volume on Figure 14 is 48,075 ac-ft., not
62,500 ac-fi.; and neither graph extends to 43 fi. as inferred in the text. Also.
the “linear™ description of the relationship of stage and area might better be
“asymptotic.” The text and/or figure should be corrected for agreement.
Page 25. Elevations are described here in terms of sea level rather than
NGVD as used earlier. It is suggested that the document should be consistent
and NGVD is recommended as the standard.

Page 39. Table 6. The eastern mosquitofish is Gambusia holbrooki, the
tadpole “darter” should be the tadpole madtom; and both bullheads listed are
now in the genus Ameiurus, not Ietalurus. Also, a table in a paper by Furse,
Champeau. Ford and others dated August 26, 2004 (presented at the Lake
Istokpoga performance measures science review panel workshop of that date)
included the following additional species, several of which may be
ecologically important: blue tilapia (Oreochromis aurea), bowfin (Amia
calva), brown hoplo (Hoplosternum littorale), channel catfish (letalurus
punctatus), sailfin molly (Poecilia latipinna), walking catfish (Clarias
batrachus), and white catfish (4meiurus catus). Finally, the grass carp
(Ctenopharyngodon idella) is mentioned (p. 35) as having been used in
aquatic plant control. Is it still present in the lake? A clarification should be
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included as well as better documentation of fish surveys. especially those that
relate to the lake fishery.

e Pages 40-41: Conclusions about recruitment and age classes, etc., cannot be
inferred from figures 20 and 21. There is no evidence to support the
statements and the figures are not useful. It is suggested that a graph be
inserted showing length by age or otherwise indicate cohorts on the length-
frequency histograms to make it useful.

e Page 42, Plants and Animals of Special Concern. There is no mention of the
snail kite — it should be included.

* Page 52, first paragraph. No citations for the burhead sedge (Osyecaryum
cubense) could be found except as a synonym for the current name, Cuban
bulrush (Scirpus cubensis). It is suggested the latter names be used or
referenced as synonyms.

e Page 54, first paragraph last line. The proper name for the referenced aquifer
is “Floridan™ aquifer.

e Page 64, line 2, delete word, “a”.

e Page 83, second paragraph. The panel disagrees that addressing
environmental impacts from water level stabilization is bevond the project’s
scope. Significant harm of low water is relative to level fluctuations, and
therefore tied to the history of fluctuation stabilization. Setting the level at
the low elevation of the existing emergent littoral zone addresses the
situation, so the document and selected MFL are still valid, but the wording
should reflect that setting a low level is relative to fluctuations that are
ongoing and have caused harm by being too restrictive — thus the importance
of the MFL being set below the existing control schedule.

e Page 98, bottom paragraph. *...the annual average hydroperiod for lake
wetlands may be reduced below the typical range for these community
types.” This statement is so vague and general that its value is limited. There
is much more specific information available from other lake drawdowns that
could be cited. It is suggested this statement be reworded to reflect fishery
recovery time and perhaps excessive interference with navigation and
recreation, unless specific deleterious effects on littoral zone communities
can be documented/referenced.

PANEL’S RECOMMENDATIONS

1. All relevant data for Lake Istokpoga from the Florida Fish and Wildlife
Conservation commission and other sources should be obtained and used in the
document. It is emphasized that size-specific fish data should be included from
relevant studies conducted through more time than the short, post-2001 drydown
event for Lake Istokpoga. Dependence on angler surveys should be minimized if
alternative sources are available. Useful data would typically come from:

e Electrofishing for large fish
e Trap nets for small fish
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If fishery data from the sources recommended above are insufficient, institute a
monitoring program to begin collecting this information (also see Item 6 under
Consensus).

2. Improve the explanations in document for:

Why water quality is not related to setting the MFL minimum level criteria as
explained under consensus, above.

The lack of cypress recruitment in the littoral zone occupied by the large,
aesthetically notable cypress trees. The panel recognized that cypress
recruitment is outside of the scope of establishing the MFL criteria — that it
would logically be addressed in developing the revised regulation schedule
under CERP or other projects. However, a statement should be included that
acknowledges the problem and the lack of a relationship to setting the MFL
criteria, comparable to clarifying the relationship of water quality to the MFL
criteria.

3. Clarify that the timing of drawdowns is outside of this project scope but will be
addressed by CERP and other projects.

4. Vegetation monitoring should be implemented (or reported if such data/studies
are available). Such monitoring should be:

Done through the long term — to detect slow successional changes, for
example

Appropriate type for use in MFL and CERP pre-project

Systematic

Stress cypress recruitment because of the high importance of the large
cypress trees around the lake (e.g. for osprey nesting and other habitat
benefits, aesthetics, etc.)

The panel will agree. if consensus/document refinements and panel
recommendations are completed, that the MFL criteria are based upon best available
science and are reasonable.
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Review of MFL for Lake Istokpoga
D. Derek Aday
The Ohio State University
June 27-29, 2005

Overview:

In general, I found the summary documentation to be thorough and well presented. Most
chapters contained necessary information for adequately understanding the system being
managed. the ongoing biological and ecological issues of concern. historical aspects of the Lake
Istokpoga ecosystem. and current and future management plans and initiatives. It is clear that
the staff has spent considerable time and energy on the development of the document, and the
result is a report that is comprehensive and, in most cases, scientifically defensible. In this
review [ summarize the main points of each chapter and provide specific comments related to
concerns that [ have about the information provided. Many of the comments are minor, and
focus on editorial issues or material presentation. More substantive comments and questions are
provided in the sections relating to fisheries ecology and management (my areas of research
experience).

I begin with an overview of the entire document and attempt to address the questions
asked in the “request for expert assistance”. However, more detailed comments are provided on
a chapter-by-chapter basis.

General review of entire document:

Here I attempt to address the questions listed in the “Request for Expert Assistance” for
the document in its entirety:

1. Does the MFL document present a defensible scientific basis for setting initial minimum
flows and levels within this water resource? Are the approaches or concepts described in
the document scientifically sound based on “best available information?”. In general, I
would conclude that the document indeed presents a reasonable argument for establishing the
MEFL criteria proposed. [ do, however, have a few primary concerns.

A. The main area of concern I have relates to fisheries issues. As documented on a
chapter-by-chapter basis below, I believe that there is simply not enough information provided to
thoroughly assess the potential impacts of the proposed water-management strategies on fish
populations and communities. There are a munber of things that aren't particularly clear in the
report, including 1) what data have actually been quantified and for what populations, 2) what
were the spatial and temporal components of the data collections, 3) what attempts (if any) have
been made to quantify data for non-game fish species, 4) when and how were angler surveys
conducted, 5) what (specifically) monitoring strategies will be used going forward to determine
the influence of the water-management plan on fish populations and communities? I believe this
information is fundamentally important in the evaluation of the MFL document in relation to the
potential influence of the proposed water-management strategies on fish populations and
communities. This issue relates both to “scientific defensibility” and “best available
information”. To consider the proposals scientifically defensible, the document should clearly
establish what fish data are available, how and when they were collected and analyzed, and
what will be monitored going forward.

With that in mind, I make three recommendations. First, I recommend that the authors
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go back to the Florida game and fish commission and make sure that all available data are
included in the proposal. Second, I suggest that the authors draw on relevant literature to
document the ways in which similar water-management strategies might influence fish
populations and communities. This should be easy to do given the availability of studies
conducted on similar systems in Florida (in particular, the authors should consult work done by
Dr. Mike Allen of the University of Florida) and elsewhere (I have included some additional
citations in the chapter-by-chapter summary below). Finally, I suggest that the authors carefully
document what monitoring protocol should be developed as the project moves forward. In
particular, I would suggest that the authors monitor size-specific abundance and distribution of
important game and non-game fishes in Lake Istokpoga. It is also important that these data are
collected in a way that minimizes bias (e.g., electrofishing, seining, etc.) rather than through
angler surveys. Although angler surveys may provide good supplemental data, they are too
biased and limited to serve as the backbone for analyses on the status of fisheries in the lake.

As one small caveat, | would point out that I commend the authors for generally taking
an ecosystem-level approach to considering the impacts of these water-management strategies,
and I certainly recognize that occasional tactics that may cause short-term harm to fisheries
resources may ultimately translate into a net benefit for the system.

B. Another concern relates to the argument made for not including water quality
considerations in the MFL decision. Although I believe it may be fair to argue that water-quality
data are inadequate, I don't think the arguments and assumptions, as stated, are scientifically
defensible. I think that there is likely to be a strong link between water level and water quality,
particularly in relation to nutrient inputs. I think better support for this argument is necessary,
along with, perhaps, inclusion of a discussion of and/or references for the “alternative stable
states” hypothesis or other primary ecological theory related to nutrients, the dynamics of
macrophyte-algal interactions, and associated influences on water quality (e.g.. Hargeby et al.
2004). As well, there may be system-specific reasons that these water-quality/water-level
relationships exist. Regardless, those should be more clearly documented in the proposal so that
the reader clearly understands the assumptions your MFL rests upon.

C. Finally, I wonder about the importance the authors place on the data from the 2001
drawdown. In a number of cases, they suggest a generally positive outcome on floral and faunal
communities in the ecosystem. However, because many of the species present are long-lived and
have long generation times, {'m not certain that it is scientifically defensible to use this recent
drawdown as a foundation for comparison, particularly in the context of recommending future
drawdowns. It would seem that much longer-term collections would be necessary to adequately
assess the influence of that drawdown on the ecology of the system and its inhabitants. Although
I don’'t necessarily recommend excluding the discussion of the drawdown itself (and perhaps the
data collected thus far), I do think the authors tend to overstate the positives when the actual
impact of the 2001 drawdown may not yet be fully recognized (and even the presumed short-term
benefits may not yet be completely understood). I think there needs to be more discussion of the
limitations of the data collected so far and a better consideration of some of the potential
drawbacks associated with similar events in the future. Idon't believe that referencing this one-
time, relatively recent drawdown, necessarily presents a defensible argument for recommending
similar strategies in upcoming vears. | recommend a more balanced treatment of the 2001
drawdown, including some consideration of the possibility that negative impacts have not yet

Final Draft B-9 11/7/2005



Appendix B MFLs for Lake Istokpoga — Appendices

Exhibit B-2. Review Comments by Dr. D. Aday — Page 3 (Continuation).

been quantified due to the short time frame or inadequate data collections. In particular, the
authors should reference work by Dr. Mike Allen on the potential negative influences of
drawdowns on fish spawning and recruitment.

2. Are the proposed criteria logically supported by “best available information” presented
in the main body of the document? What specific additions, deletions or changes are
recommended by the expert to enhance the validity of the document? As indicated in my
answer to question one, I do not believe that the authors have supported their fisheries-related
concerns with the best available information. This can be solved in two ways. First, they should
be explicit about what data currently exist regarding fish populations and communities in Lake
Istokpoga (particularly associated with the drawdown event in 2001), and make sure that all
available (relevant) data are included in the proposal so that the potential impacts of the MFL
can be adequately assessed. Second, they should cite current literature related to the influence
of water-management strategies and water-level drawdowns on fish populations and
communities. As indicated above, there are a number of good sources on systems similar to
Lalke Istokpoga that could be used for reference.

3. Are there other approaches to setting the criteria that should be considered? Is there
available information that has not been considered by the authors? If so, please identify
specific alternatives to setting the MFLs and the data available to validate the alternative
approach. [ think that the approach the authors used was adequate and logical. As indicated in
my response to questions one and two, I do think that there are instances in which their
arguments might be strengthened by broadening the context to other systems (including, if
possible, some outside of the state). | have made some specific reference suggestions in the
sections below. Idon't believe that this would change the arguments made or the outcome of the
decision. I do think, however, that it would strengthen the case they are making in certain
instances. This is particularly true in the areas of general ecological and fisheries theory (e.g.,
water quality, influence of water-level fluctuations on fish habitat and fisheries), which are not
system-specific concerns.

Chapter summaries and comments:
I. Executive Summary:
A. Background Information: The executive summary concisely documents background
information on the Lake Istokpoga ecosystem and details plans associated with its management.
The major points of importance covered in the executive summary included:
- Lake managed for flood prevention, recreation, fish/wildlife habitat, and water supply
- New water diversions have changed the ecology of the watershed
- Definition of significant harm, and references Chapter 373 for water resource functions
- Identification of valued ecosystem components (wetlands and fisheries)
- MFL eriteria: 36.5 NGVD for 20+weeks, greater than every 4 years.

B. Questions and Comments:

1. Bottom pg. iii: Assuming the discussion of patterns of drying and flooding is refers to a
natural flood pulse? Some additional discussion of the ecological importance of flood
pulses here or elsewhere would be useful for the reader.
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2. A detailed definition of NGVD would be useful here for readers unfamiliar with this
measurement,

3. Here (and throughout document): when the NGVD is referenced, how is water level
measured? I assume this is a mean water level. but it’s not clear at this point how and
where those water levels are taken.

IL. Chapter 1:
A. Background Information:
-Water management districts annually review priority list schedules and make revisions
-MFLs are not stand-alone tools, but part of larger resource protection responsibilities.
-Outline of specific factors to consider in setting MFL
-Need for establishment of resource functions for protection and identification of baseline
conditions.
-Definitions of “harm”.
-Water shortages and phases of restrictions (1 & 2 = prevent harm. 3 & 4 require use
cutbacks that may cause economic impact).
-Provision for development of a recovery and prevention strategy if MFL is violated.

B. Questions and comments:

1. Middle paragraph on page 3: could this be restructured to make less confusing? There is a
reference to minimum flow and then minimum level, but it’s not clear how these are
related (i.e.. if the flow is low is the level also low? Can vou have one without the
other?).

2. Top of page 4: the phrase “natural seasonal changes in water flows or levels™ is used. Does
this refer to a natural flood pulse (or something similar) that apparently no longer exists
in Lake Istokpoga? If so, is there some desire to restore this (despite the fact that the
documentation makes clear that these plans are not designed for restorative purposes)?

ITII. Chapter 2:
A. Background Information:

-Provides detailed background information on Lake Istokpoga itself., the water control
structures, the climate, the land use and hydrology, the biological resources, water
quality issues, water resource issues, and other projects associated with the
management of Lake Istokpoga and the surrounding watershed.

B. Questions and comments:

1. Pages 13-14: I'm having a difficult time visualizing the physiography of the region. Is there
any way that this could be presented graphically?

2. Figure 9 is poor and difficult to interpret. If this figure is necessary, it should be revised.

3. Top of page 22: The description of the FAS needs to be more clear. Without detailed
understanding of the area and of aquifer systems, it is very difficult to follow this
description.

4. Bottom of page 24: The relationship between stage and area for the lake is described as
“almost linear”. My view of this relationship would be that it is asymptotic.

5. Page 25: Elevations are now discussed in terms of sea level rather than NGVD used carlier.
More consistency would make the document easier to read and interpret.
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6. Page 28: Describes a 12-year period of record. Should this not be an 11-year period?

7. Page 29: How was evapotraspiration estimated?

8. Page 35: At the bottom, a large-scale vegetation management and treatment project is referred
to, but there is no additional supporting information. I would recommend including, at
this first mention, a detailed description of the Floridone treatment mentioned later in this
chapter (e.g., what is Floridone, how was it applied, what effects might be recogmized
beyond just aquatic vegetation removal. etc.).

10. Page 38: How were the surveys of fish populations and communities conducted? When? By
whom? The same questions apply to the angler surveys. Much more information is
needed here (and in other chapters when referring to fisheries data) to gain an accurate
understanding of the fisheries-related issues in Lake Istokpoga [see additional comments
in upcoming chapters].

11. Page 43: Is there no TDML for Lake Istokpoga? If not, why not? If so, some information
should be provided here.

12. Page 52: What is the source of the mercury?

13. Page 56: The description of pools in the Kissimmee River would be easier to follow if there
was a map or graphical illustration to reference.

14. Section on Lake Istokpoga Resource Protection Programs: This is valuable information for
the reader. It is good to know how the current plan fits with existing management plans
and initiatives for the lake and surrounding ecosystems. However, it’s not clear from
reading this how these all fit together (e.g.. what is the level of cooperation and
coordination among projects in terms of working towards a common goal? [s there data
sharing or leveraging of ideas among projects?...etc.). Would it be possible to provide
additional summary information that discusses how these projects all fit together to
address watershed issues throughout the region?

IV. Chapter 3:
A. Background information:
-Water resource functions: supply, flood control, quality, habitat, and recreation.
---primary goals are flood protection and water supply.
-Water quality issues — better in wetlands, worse in tributaries (especially nutrients).
-Hydrological changes (Alterations of hydro patterns, reduced water tables and wetlands,
drainage and diversion, alteration of water courses, construction of ditches and
canals, changes to seasonal flood patterns).
-Discussion of considerations (Natural systems, hydrology, water supply, flood
protection, water quality, navigation and recreation).
-Discussions of exclusions (no Section 373 exclusions).

B. Questions and comments:

1. Page 59: Water storage is mentioned under “water supply and flood control”. This is very
general and vague; some additional discussion (and quantification, if possible) would be
useful. For example, how much storage is possible? What parameters are used to
determine when water is stored or passed? Are these seasonal or day-to-day decisions?

2. Page 60: Under the “water quality” subsection, the low water quality of tributary inflows is
mentioned. s there any effort to address or remedy this problem (related primarily to
agriculture — tillage, tiles, alternate fertilizers, etc.)?
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3. Page 61, top: The way the first paragraph reads implies that the undeveloped creeks and lakes

are not important wildlife habitat. It would seem that these areas could be as or more
important than the “remaining water bodies and wetlands™ described in the following
sentence. Should this be revised, or is there some reason that the creeks and lakes are not
as valuable as they would seem to be?

4. Page 61: Small semantic issue: the term “fishery™ is used. This term implies a human-use

5. The

component that would not be appropriate when describing a fish communities”
importance to wildlife issues in general. The terms “fishery™ and “fisheries™ should be
reserved for discussions of fish populations or communities subject to harvest by anglers.
“Considerations” section: In my opinion, this section should be modified to include a
separate subsection for fish and wildlife issues. Although these are mentioned briefly
within the subsection “natural systems”, the current presentation fails to reflect the ways
in which fish and wildlife issues are biologically and ecologically connected to each of
the other subcategories listed. That is, fish and wildlife issues are influenced by
hydrology, water supply. flood protection, water quality, and recreation. Therefore, these
seem to warrant a separate subcategory that acknowledges their importance and the
necessity of considering their links to each of the other areas of consideration.

6. There is a typographical error on the top of page 64 (second sentence should read “The

construction of numerous.....” rather than “The construction of @ numerous....”.

V. Chapter 4:
A. Background information:

-Provides conceptual basis for MFL (minimum flow is only one component, need for best
available information, etc.).

-Listing of notable changes to system in previous century (Stabilization of water levels,
alteration of seasonal patterns. alteration of flowways, draining of floodplain,
nutrient pollution, nonnative plants, organic sediment accumulation).

-Listing of management objectives (provide periodic drawdowns to approximate low
water conditions, provide a more natural pattern of seasonal water levels, protect
and enhance wetlands, improve water quality).

-Identification of other programs in Florida lakes.

-Identification of historic hydrological conditions.

B. Questions and comments:
1. Page 67: The “adaptive approach” to management mentioned in this section is to be

commended, however, additional information would be useful. For example, when are
evaluations and changes going to take place? What are the logistics associated with
making changes if they are deemed necessary?

2. I am surprised by (and have some concerns regarding) the management objectives for Lake

Final Draft

Istokpoga described on page 68. In particular, I'm surprised by objective 1 (“Provide
periodic drawdowns....”). Although this seems like an important consideration, the
timing and implementation of these drawdowns could have serious impacts on the other
important issues mentioned throughout the document (water levels, fish and wildlife
habitat, consumptive use, etc.). In particular, I have concerns about drawdowns and their
potential impact on fish communities. Spawning and habitat use by important

recreational (e.g,. largemouth bass, bluegill, and crappie) and non-game species could be
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influenced to a significant degree by the number, timing, and duration of drawdown
events. If these were implemented, I would recommend providing far more detail about
the logistics of the drawdowns and a careful consideration of the potential impacts on
fishery resources. Literature is available. in particular. on the influence of reservoir
drawdowns on largemouth bass spawning, movement, and behavior, and this and other
similar literature should likely be consulted (e.g.. Kohler et al. 1995; DiCenzo et al. 1995;
Rogers and Bergersen 1995; Raibley et al. 1997). Although the authors seem to be
encouraged by fishery data following the earlier drawdown. I would suggest that it may
be too early to determine the actual impact of that drawdown on the ecology of the
system and the associated fish populations and communities. In addition, because only
limited information is provided on how the fishery surveys were conducted, it is difficult
to determine whether the data are a reliable indicator of the actual condition of the
fisheries.

2. Page 69: Lake Okeechobee has significant aquatic habitat loss when water level decreases by
only 1 foot. Could this present a similar problem in Lake Istokpoga? The reader is left
wondering.

3. Page 73: Although the categories defined by the SIRWMD are somewhat semantically
confusing, I really like the definition of different stages. This makes good sense
ecologically. Was there any effort to develop a similar stage strategy for Lake
Istokpoga? Would that approach not be valuable in Lake Istokpoga?

4. Page 74: Indicates that descriptive statistics were used to characterize the three water regime
periods. Were those analyses adequate to answer the background questions you asked?
Was there any feeling that additional “hard™ statistical tests would be useful to actually
quantify the differences among periods?

5. Page 76: Describes water supply issues and makes clear that water supply has been and may
become a significant problem. If that is the case, why are additional drawdowns being
considered? When would these drawdowns occur, and how would they impact the water
supply issues addressed in this section? I find it interesting that the following statement
is made at the bottom of page 76, “Lake Istokpoga’s water supply function is therefore
not considered a constraint in developing MFL criteria at this time”. That seems to be
contrary to previous statements that water supply has been and could continue to be a
concer.

6. Water quality and lake levels, pages 77-78. 1 find it difficult to believe that there is a weak
relationship between water levels and water quality. Although I agree that the
“magnitude of these inputs to the lake is independent of water levels in Lake
Istokpoga...”, this assumption fails to recognize that water level and water quality are
likely inextricably linked. For example, the influence of nutrient inputs into the lake
would presumably be quite different when water levels are low versus high, which would
effect, among other things. the presence and persistence of macrophytes and algae (and
the dynamics between the two), sunlight penetration and turbidity, and nutrient
concentration. This, in turn, would influence the fish and invertebrates present, and could
establish a feedback loop through nutrient recycling by certain fish (e.g., nutrient
recycling by gizzard shad: Mather et al. 1995; Vanni and Layne 1997. Thus. it would
seem that the timing of water-level fluctuations and they way in which they interact with
seasonal nutrient fluctuations would have the potential to influence the entire ecosystem.
It may be that there is not enough information on water quality to include it in the
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development of the MFL. but I would argue that the scientific assumptions leading to this
decision are either incorrect or incomplete. I suggest that a more careful consideration of
the potential relationship between water level and water quality be considered and
described. even if the ultimate conclusion is that there is insufficient information to
include it in the development of the MFL at this time.

7. Page 78: It is interesting that the chemical vegetation control resulted in an increase in
chlorophyll @ but not in algal blooms. Algae presumably increased substantially
following the removal of macrophytes, and this would explain the chlorophyll @ increase.
Were these data quantified correctly? Perhaps some additional discussion could be
provided here. In addition, the literature on “alternative stable states™ (e.g. Janse 1997)
and macrophyte-algae dynamics could be consulted and used as context for these
considerations if similar future vegetation treatments are planned.

8. Page 79, Fish communities: As stated several times before, I find the information presented on
fish communities inadequate to fully evaluate. This section states, “the effects of low
water levels on the fishery resource were considered as part of the MFL criteria. Fish
survey data, collected before and after the 2001 drawdown, and the impact of low water
levels on critical habitats were examined to determine whether impacts occurred that
persisted for more than two years.” Much more information is necessary. For example:
1. What effects were considered?

2. Which fisheries? Just largemouth bass, crappie, and bluegill? If so, what about
important forage fish that influence each of the three sportfish?

3. How were the data collected?

4. What impacts were measured and how were they quantified?

5. What temporal component allowed determination of impacts that persisted for more
than two years?

In addition. I'm wondering about continued surveys. Will additional data be collected?
It may be that effects of the drawdown will be more long-term, and may not show up for
many years. This would be particularly true if the drawdown had an effect on forage fish
populations, or on life-history characteristics of the sportfish (timing of maturation, age-
at-first maturation, mortality schedule). Simple population parameters like measures of
recruitment and size structure may not be adequate to determine the future dynamics of
these fish populations and communities.

VI. Chapter 5:

A. Background information:
-Provides historical context for understanding hydrology of Lake Istokpoga.
-Points out ecological value of both high and low water events.
-Provides table (table 14) that summarizes access status at different water levels.
-Summarizes water level requirements for wetlands.
-Summarizes analysis and recommendations

B. Questions and comments:

1. Last two paragraphs on page 89: The 2001 drawdown was only a few years ago. I'm
wondering if there has really been time to assess the impact of that drawdown on a
swamp community, which contains flora with much longer life spans and generation
times. Are there plans for continued monitoring? The same question applies to the
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interpretation of data on the marsh community — is it too soon to say that the drawdown
event was actually beneficial?

2. Table 15 — was any literature for systems outside of Florida consulted? Is this a

comprehensive enough search to get adequate information for decision-making purposes?

3. Section on water level requirements of fish communities: Similar to comments on previous

fishery-related issues. I still feel that more information is needed to adequately assess the

mnfluence of water-level management on fish populations and communities. For example:

- What does “enhancement of fish habitats™ mean? Because habitat requirements for
different species are so variable, enhancement for one species may be detrimental for
others.

- The text suggests that the water drawdown caused a temporary reduction in numbers of
some fish species, but that those quickly rebounded. How were these data quantified?
What other factors were considered? My concern is that, just because numbers are
returning to pre-drawdown levels doesn’t necessarily mean that the impact on the
population(s) is well understood. When population density rapidly declines, it is often
the case that fish will reproduce at younger ages and smaller sizes, which will, through
time, result in a change in the age and size structure of the population. This is
particularly important to consider with predatory fish like largemouth bass and crappie.
which undergo ontogenetic diet shifts. The timing of their switch to piscivory can have a
marked influence on other fish populations (e.g.. bluegill) and can, therefore, really affect
the entire aquatic community.

- I think it’s too soon to say that significant harm was not documented. Again, we need
to know what metrics were quantified, and we have to determine how long it might
actually take to better understand the influence the drawdown may have had..

- The text suggests that water-level drawdowns below 36.5 feet may reduce littoral zone
habitats. I'm wondering if this is really a concern. It would seem that, in a lake that is
only 4 ft deep on average, most of the lake would be littoral zone.

- Top of page 92 — suggests that the change in water levels could reduce the quality of
fish habitats and reduce spawning success. Again, this is difficult to interpret based on
what is presented. The dynamics of fish populations are tied to so much more than
spawning success that this seems difficult to defend without more detail. In some cases,
reduced spawning success can be quite beneficial to fish populations. For example,
reductions in spawning might help alleviate density-dependent growth limitations or
recruitment bottlenecks. As such, a more detailed discussion of data collection
procedures (past and future) is necessary to really understand and assess the influence of
water-management initiatives on fish populations and fisheries.

VII. Chapter 6:
A. Background information:

-Defined significant harm as occurring when water levels fall below 36.5 feet NGVD for
20 weeks or longer. more frequently than every four years.

-Describes rational for proposed criteria in terms of fisheries resources.

-Goes over monitoring, prevention, and research recommendations.

B. Questions and comments:

Final Draft

1. It’s interesting to me that the rational for proposed criteria focus almost exclusively on
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fisheries issues. Throughout the document, much more detail was provided on other
aspects of Lake Istokpoga (e.g., hydrology, recreation, flood control, water supply, etc.).
It’s encouraging that fisheries considerations are so important, but [ feel that more
information is needed in the previous sections to better assess the potential impacts of
water-level management on fish populations and communities.

2. Page 100: suggests that the FWC conducts annual fish catch surveys. Are there other data
collections on fish populations and communities? Catch data can be notoriously
unreliable. and samples only a few members of the fish community (and only a small
fraction of the populations actually being harvested). Irecommend that. if much of this
water-management plan is built with fisheries issues in mind. a more rigorous sampling
protocol be developed. Or. if more data have been and will be collected. that should be
clearly described in this documentation so that it possible to assess the adequacy of those
data collections to meet the needs of management-related goals.

3. On page 101, the ‘Research Recommendations’ section states that “birds, fish, aquatic and
littoral zone communities are being monitored, as well as water quality...”. This seems
to conflict with the statement on page 100 (which says that no additional biological
monitoring of parameters in Lake Istokpoga are proposed). More importantly, I don’t
think there is enough information to adequately assess the monitoring strategies. For
example, how are the fish populations and communities monitored? When? By whom?
What data are collected? This continues the theme of ‘more information needed’ to
adequately critique the MFL as it relates to fisheries and fish populations and
communities.

VIIL. Appendices:

1. Appendix A: My only comment on this appendix is that it probably contains more material
than is actually necessary. I think the statute information is valuable. I'm not sure that
all of the letters and documentation associated with the tribal compacts, ete. are necessary
(despite the fact that they are relevant to the MFL document).

2. Appendix C: Contains useful information. Figure C-1 is difficult to interpret. Table C-3 may
not be necessary.

3. Appendix D: Contains useful information. It is a bit difficult to determine how the
calculations are influenced by “unknown™ or “unmeasured” sources of water input and
output, and how much the MFL depends on these calculations. Over long-term averages.
however, the data seem fairly reliable and the approach seems scientifically sound based
on the data that are available.

10
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MEMORANDUM

Thomas E. Lodge Ecological Advisors, Inc.
2420 Indian Mound Trail, Coral Gables, Florida 33134
(303) 446-6568 (voice): (303) 444-8224 (fax)

tel _eaf@bellsouth.net

Ta: Tohn Zahina, SFWMD nroiect manaoer for [alk
1o John Zahmna, SFWNMD project manager for Lak

From: Thomas E. Lodge
Date: July 1, 2005
Subject: Review of the first draft Technical Documentation to Support

Development of Minimum Levels for Lake Istokpoga, SFWMD Water Supply
Department, May 20035

Overview

This draft document presents a reasonable approach to the question of minimum level
criteria to protect Lake Istokpoga from significant harm. There is a sufficient
presentation of the lake’s characteristics and uses to give the reader an adequate basis for
understanding the potential impact of low levels. The data presented to support the draft
MFL varies from very good (e.g. the level chosen roughly follows the lower elevation
contour of the lake’s existing emergent littoral zone) to weak (e.g. game fishery data used
to evaluate the 2001 lake drawdown and a lack of specific data in support of an alleged
deleterious succession of the littoral zone if longer or more frequent low levels would
occur). However, while there were some shortcomings in the data used to develop the
draft MFL criteria. nothing presented would support a contrary conclusion regarding the
proposed MFL criteria. It is my opinion that the selected MFL criteria would protect
Lake Istokpoga from significant harm.

reneral review of the entire document
1. Does the MFL document present a defensible scientific basis for setting initial
minimum flows and levels within this water resource? Are the approaches or
concepts described in the document scientifically sound based on “best available
information”?

The basis used is scientifically defensible in that the following were considered: water
quality; recreation and navigational access; fish and wildlife habitat; gamefish population
rebound; and wetland/littoral zone succession and upland encroachment. However, many
details were lacking that would improve scientific credibility, including adequate
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Thomas E. Lodge
Lake Istokpoga draft MFL document review Page 2o 4

documentation of wading bird success, specific littoral zone successional expectations,
especially mvolving cypress and the apparent current lack of successful recruitment
among the larger. old cypress in the deeper portions of their habitat. While the littoral
zone functions and successional processes may be beyond the scope of establishing MFL
criteria (i.e. the entire fluctuation schedule as being examined in CERP is involved). there
at least needs to be clear justification on why they are beyond the scope. Water quality is
only briefly addressed as being beyond possible control by the MFL criteria, but more
specific statements could have been made, such as the exterior loadings are not affected
by MFL criteria.

2. Are the proposed criteria logically supported by “best available information”™
presented in the main body of the document? What specific additions, deletions
or changes are recommended by the expert to enhance the validity of the
document?

Much of the science alluded to in establishing the MFL criteria are limited and vague,
although logically aimed toward good science. For example, health of the swamp
community around Lake Istokpoga addresses only the community above elevation 39.5
fi. NGVD. Our field excursion on June 28, when the lake stage was reportedly at 38.4 fi..
evidenced that most if not nearly all of the spectacular, old cypress were standing in
water, so that they were probably mostly between 37 and 38 fi. There was no apparent
recruitment among them. This very important aesthetic and functional role (e.g. support
of huge numbers of osprey nests) that the older cypress play begs more documentation.
Cypress recruitment data are available in literature sources.

The single drydown event that serves as the backbone of support for the MFL is too
limited. Drydown studies on Florida lakes are abundant, including lakes Toho,
Kissimmee, and Okeechobee, and could have been referenced for supporting
documentation.

Additional concemns for the selected criteria are what would happen in the event that
water levels would drop to very low levels within the allowed duration of 20 weeks. For
example, the criteria would allow the lake to go completely dry so long as the excursion
below 36.5 ft. was less than 20 weeks. While the probability of such an extreme is
remote, possible very low excursions should be addressed in the document. However, it
is recognized that the use of the established criteria is in judging the permitability of a
requested consumptive use of water. As such. it is improbable that the impact of very
low execursions of water level would be realistic. Such calculated low levels would
obviously tend to violate the 20 week recovery time and not be permitted under the draft
criteria.

3. Are there other approaches to setting the criteria that should be considered? Is
there available information that has not been considered by the authors? If so,
please identify specific alternatives to setting the MFLs and the data available to
validate the alternative approach.
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Thomas E. Lodge
Lake Istokpoga draft MFL document review Page 3074

The approach taken is sound. It merely needs additional supporting documentation as
emphasized above.

Specific editorial comments by page numbers

Page ii1. Significant harm is referenced in Chapter 373 requirements to include flood
control, water quality protection, water supply and storage, fish and wildlife protection,
navigation and recreation. However, on page iv. it is stated that significant harm “...for
Lake Istokpoga 1s based primarily on impacts to the lake’s biological resources....” The
basis of not including the broader suite of categories needs a clearer explanation.

Page 14, second paragraph. The “Paleogene Epoch” should be changed to the
“Paleogene epochs™ as it represents the combined time of the Paleocene, Eocene, and
Oligocene epochs.

Pages 24 (bottom) and 25. The text data do not all agree with the Figure 14. For
examples, at 35 fi. the lake volume on Figure 14 is 48,075 ac-ft.. not 62,500 ac-fi.; and
neither graph extends to 43 fi. as inferred in the text.

Page 39, Table 6. The eastern mosquitofish is Gambusia holbrooki: the tadpole “darter”
should be the tadpole madtom; and both bullheads listed are now in the genus Ameiurus,
not fetalurus. Also, atable in a paper by Furse, Champeau, Ford and others dated August
26, 2004 (presented at the Lake Istokpoga performance measures science review panel
workshop of that date) included the following additional species, several of which may be
important ecologically: blue tilapia (Oreochromis aurea), bowfin (Amia calva), brown
hoplo (Hoplosternum littorale), channel catfish (fetalurus punctatus), sailfin molly
(Poecilia latipinna), walking catfish (Clarias batrachus), and white catfish (dmeiurus
catus). A local resident brought a photograph of a brown hoplo to the MFL workshop
and stated his observation of its nesting habit and difficulty in predation by ospreys.

Page 42, Plants and Animals of Special Concern. There is no mention of the snail kite —
it should be included.

Page 52, first paragraph. I found no citations for the burhead sedge (Osycaryum cubense)
until I discovered it as a synonym for the current name, Cuban bulrush (Scirpus
cubensis). 1suggest the latter names be used or referenced as synonyms.

Page 54, first paragraph last line. The proper name for the referenced aquifer is
“Floridan™ aquifer.

Page 83, second paragraph. I disagree that addressing environmental impacts from water
level stabilization is beyond the project’s scope. Significant harm of low water is relative
to level fluctuations, and therefore tied to the history of fluctuation stabilization. Setting
the level at the low elevation of the existing emergent littoral zone addresses the
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Thomas E. Lodge
Lake Istokpoga draft MFL document review Page 4097 4

situation, so I think that the document and selected MFL are still valid, but the wording
should reflect that setting a low level is relative to fluctuations that are ongoing and have
caused harm by being too restrictive — thus the importance of the MFL being set below
the existing control schedule.

Page 98, bottom paragraph. “...the annual average hydroperiod for lake wetlands may be
reduced below the typical range for these community types.” This statement is so vague
and general that it value is limited. There is much more specific information available
from other lake drawdowns that could be cited. [ suggest this statement be reworded to
reflect fishery recovery time and perhaps excessive interference with navigation and
recreation, unless specific deleterious effects on littoral zone communities can be
documented/referenced.
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Review and Response to Questions
Prepared by Joel Trexler

Goals: limit at which further withdrawals would be significantly harmful to water resources or
ecology of the areas

Significant harm: temporary loss of water resource functions... that take longer than two years
to recover

Lake Istokpoga is a natural lake that provides important ecological services including (see list
page 4).
e Fisheries (both recreational and commercial);
e Wildlife (e.g., large osprey populations, bald eagles, etc),
e Home to distinctive, if not unique. fringing cypress swamp (certainly a beautiful
location).

Ecological harm would include, but possibly not be limited to:
e Loss of fishery characteristics;
e Change in trophic status of lake leading to low DO, continued accumulation of organic
matter;
e Loss of bird populations;
e Loss of habitat character (fringing cypress swamp).

Key point: Three dimensions to MFL regulation for this lake are minimum depth. max length at
depth, return time

1. a. Does the MFL document present a defensible scientific basis for setting initial flows
and levels within this water resource?

The primary basis for the Minimum water level of 36.5 fi seems to be bathymetry of the lake and
associated vegetation. Literature is reported indicating minimum hydroperiods needed to
maintain the various vegetation types at key elevations. The duration of such low-water events
appears to derive from experience obtain in the 2001 drought and draw-down event. That event
lasted 19 weeks and may have provided benefits to fisheries, at least over a several year time
interval. The retum time for the minimum levels seems to be derived primarily from fisheries
concerns and recruitment dynamics, though the connection is verbal.

Tugend and Allen (2004) provides a basis for using drawdown and herbiciding as a management
tool for a similar lake in the same drainage

2001 was only one event... not replicated. endpoints could be different due to details of when in
year and rate of water decline
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1. b. Are the approaches described scientifically sound based on “best available
information’?

Sticking to my own area of expertise. aquatic ecology and fishes, I found the fisheries material
presented to be lacking. A report from the FWC is cited. but the tabular and graphical materials
reproduced were not cogent to the arguments made. It is not clear to me if the necessary
information is actually present in the reports, but statements made regarding the impact of the
2001 management actions or other periods must be taken on face value. That written, I found the
conclusions drawn consistent with my expectations and suspect that they are correct, for
whatever that’s worth., Results are consistent with recommendations for Florida fisheries
management in Aumen and Gray (1995), Moyer et al. (1995), Allen et al. (2002). and Bonvechio
and Allen (2003). Note that Aumen and Gray (1993) provide a basis to use historical ecological
variation as a management target (rather than single-species goals that often yields conflicting
recommendations across taxa).

My own work in the Everglades supports the idea that the longer the minimum level is retained.,
the more severe the mortality incurred by fish populations and the longer time required for
recovery post-disturbance (Trexler et al. 2005). However, the population-level impact may be a
minor component of the long-term population dynamics of fishes in a lake where large areas of
aquatic habitat will be retained in low-water years and no aquatic taxa are actually at risk to be
driven extinct. The return time of minimum levels (proposed to exceed four years) could also
have major implications for population and community dynamics. The proposed minimum
return time of four years is not well justified in the current document. However, four years
seems reasonable in permitting recovery of aquatic communities from drought, and the
generation time and age of first reproduction of the longest-lived fishes in the system. It would
be nice to have a time series of population data from key fisheries taxa to exam this exp ectation.
Bonvechio and Allen (2003) elaborate on these issues in the context of setting MFL for rivers
and lakes in Florida. Again for what its worth, our data from the Everglades (parts of WCA-3A
have some similarities to this lake), suggest that four years between droughts is a minimum to
recover long-lived fish species and their communities both in terms of relative abundance of
“desirable” species like bass and their consumptive impact on prey species (Chick et al. 2004
Trexler et al. 2005). Data from Lake Istokpoga are sorely needed in this report.

One aspect of the impact of a low-water event is its timing with regard to fish recruitment. [
know that M.S. Allen (UF) has worked on the relationship of largemouth bass recruitment in
Lake Istokpoga and hydrology. but none of his work is mentioned here. Perhaps this is reviewed
in the FWC’s report? The current plan assumes that the 2001 timing is consistent with any
future drying event... is that reasonable?

Pages 52-53 mention mercury consumption advisory that is in effect. There was little concemn
about this in our visit to the lake. Was there any effect of the 2001 management action on

mercury levels in fish?

2. Are the proposed criteria logically supported and what additions, deletions, or changes
are recommended?
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The report is impressive in the breadth of material considered. Presumably the ecological data
available for such an analysis are limited and concepts must be drawn from nearby systems
where information is available. Ideally. there would be more quantitative data on ecological
relationships of aquatic communities to water levels. water- level fluctuation, and drought return
times. For me, a telling comment in the document was that cypress and mixed hardwood
communities that historically fringed the lake are no longer producing recruits because of
hydrological stabilization. Some quantitative data on this would be useful. However, since this
criterion does not address operation schedules per se, this clear “harm’ of ecological function is
not explicitly addressed. Clearly, periodic excursions to the minimum level proscribed here may
actually be mandatory to avoid “harm” to ecological structure of the remaining habitat of the
lake.

3. Are there other approaches to setting the criteria that should be considered?

I found the review of approaches used by St Johns WMD and Southwest Florida WMD useful in
setting a context for this analysis. I do not have suggestions for alternative approaches at this
time. However, a stronger case could have been made through the use of simulation models to
Jjustify the choice of return time for the minimum level. I'm surprised that some general analysis
of this type that identifies key parameters 1o be tracked for specific lakes has not been developed
by the FWC. The use of GIS and bathymetry for proposing the level was convincing, when
linked to the practical issues of navigation, etc. It would seem that the FWC would actually have
fisheries monitoring data that would permit development of a statistical relationship of fish
population dynamics and length of dry-down. Further, I know that the seasonal timing of the
dry-down has a huge impact on nesting and recruitment success. This is not addressed in the
current report... this is more relevant to regulatory schedule.
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I have noted a few problems in reporting references in the notes below. Notes made while
reading the text:

Page 21: What is the composition of the materials in Undiffertiated clastic deposits and
Tamiami Formation and the Hawthorn Growp geological units? The lower deposits are all
limestone. I wondered about this because of the implications of these materials on nutrient
dynamics on the surface water and then became frustrated by the lack of consistency in reporting
in this table.

Page 37: Cypress swamp mixed veg is not reproducing because of water level stabilization.
This seems important and warrants elaboration and DATA presentation

Page 38: References hard to follow: FWC 2003... no such reference: Champeau 2003 is listed
as 2004 in the literature cited section

Page 39: Several errors in taxonomy need correcting. .. I caught these (the correct names listed
below, should be easy to link to errors on the page):

Gambusia holbrooki

Notropis emiliae

Ameiurus natalis

Tadpole madtom

Pages 40-41: Conclusions about recruitment and age classes, etc, cannot be inferred from figures
20 and 21. There is no evidence to support the statements listed and the figures are useless.

Need to insert graph showing length by age or otherwise indicate cohorts on the length
frequency histograms to make this useful.

Page 52: FWC 2002 reports that fish surveys indicated an increase in fish species richness and
abundance following 2001 drought/drawdown/vegetation control; No data are presented to
support this contention... are such data in the FWC report?

Page 53: Lake has mercury alert for fish consumption: what is status in years since 20017 Is

there any evidence that drawdown had an impact (positive, negative, none) on mercury levels in
key taxa?
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Page 54, Table 10: No measure of repeatability on these numbers. ... 2000-2001 data are clearly
skewed by low water/concentration event. This table tells us nothing about fisheries: pre-
drawdown data are lower and higher for all taxa. Sunfish reporting is particularly useless with a
change in reporting in mid-project. Are the two species summed comparable to the data from
1991 — 19957 No explanation or quantitative linkage was made between Hydrilla data and
fisheries (see Allen et al. 2003, who also found no relationship in these variables). Since these
data don’t show a relationship, why are they reported... what’s the point?

Table 1. Pearson correlations of data from FWC (2003).
None are significant.

HYDRILLA BASS CRAPPIE
HYDRILLA 1
BASS 0.16 1
CRAPPIE -0.079 0.593 1
3
L ® BASS
A CRAPPIE r

£

= 2_r———-—._‘._.____

€ 7 ‘

(1] A

a a

o

3]

3

W 1F

E »

2 o

< . :. - .

0 1 L 1 L 1 1
01 03 05 0.7

Hydrilla Coverage (proportion)

P70: need to report the “significantly altered” term per SWFWMD for clarity
Page 71: need definition of ‘significantly altered” or note that none is available.

Page 78: Vegetation management effects and low water on nutrient releases not established well
enough to include in this analysis.

Page 91: Concludes that 2001 drawdown event caused only short-term negative impact on some
fish communities; can’t evaluate that from data presented.

Ln

B-27

11/7/2005



Appendix B

MFLs for Lake Istokpoga — Appendices

Final Draft

Exhibit B-4. Review Comments by Dr. J. Trexler — Page 6 (Continuation).

Page 94, bottom: periodic short-duration low-water events don’t create harm... could mention
benefits here. Recruitment of cypress requires dry periods in fringing swamp habitat?

Page 98: Crilerion relies on 2001 experience where drawdown below 36.5f1 for 19 weeks did
not lead to “harm™

Page 100: Monitoring strategy DO? Should provide a table of monitoring provided by Florida
Lakewatch and those parameters deemed critical for monitoring MFL... can’t assume Lakewatch
continues to provide quality data on this system for enforcement into indefinite future. More
data on fisheries monitoring is needed... what is actually being done and what is critical to
evaluate MFL? Also, need monitoring of vegetation independent of enhancement projects. This
should include cypress swamp vegetation, with ability to track recruitment.

Literature cited or that should be considered for citation in this report:

Allen, M. S., K. L. Tugend, and M. J. Mann. 2004. Largemouth bass abundance and angler catch
rates following a habitat enhancement project at Lake Kissimmee, Florida. North
American Journal of Fisheries Management 23:845-855

Allen, Micheal S. and Kimberly Tugend. 2002. Effects of a large-scale habitat enhancement
project on habitat quality for age-0 largemouth bass at Lake Kissimmee, Florida.
Proceedings of the International Black Bass Symposium 2000, American Fisheries
Society, Bethesda, Maryland.

Aumen, N. G.. and S. Gray. 1995. Research synthesis and management recommendations from a
five-year ecosystenr level study of Lake Okeechobee, Florida (USA). Archiv fur
Hydrobiologie 45:343-356

Bonvechio, T. F.. and M. 8. Allen. 2005. Relations between hydrologic variables and year class
strength of sportfish in eight Florida waterbodies. Hydrobiologia 532:193-207

Chick. J. H.. C. R. Ruetz IIL and J. C. Trexler. 2004. Spatial scale and abundance patterns of
large fish communities in freshwater marshes of the Florida Everglades. Wetlands
24:652-664

Mover, E. I, M. W. Hulon, I J. Sweatman, R. 8. Butler, and V. P. Williams. 1995. Fishery
responses to habitat restoration in Lake Tohopekaliga, Florida. North American Journal

of Fisheries Management 15:591-595

Trexler, I. C., W. F. Loftus, and S. Perry. 2005. Disturbance frequency and community structure
in a twenty-five year intervention study. Oecologia, in press (proof is attached)

Tugend K.I. and M. S. Allen. 2004. Changes in the plant and fish communities in enhanc ed

littoral areas of Lake Kissimmee, Florida, following a habitat enhancement. Lake and
Reservoir Management 20:54-64
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Walker, W. W. and K. E. Havens. 2003. Development and application of a phosphorus balance
model for Lake Istokpoga. Florida. Lake and Reservoir Management 19:79-91
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Department of
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road Colleen M. Castill
Tallahassee, Florida 32399-2400 Eecmg,;‘” ¢

September 6, 2005

John Zahina

South Florida Water Management District
P.O. Box 24680

West Palm Beach, FL 33416-4680

Re: Lake Istokpoga MFL

Sebuns
Dear Mr—Zahina,

The Department appreciates the opportunity to review the technical document for establishing
the minimum flow and level (MFL) for Lake Istokpoga. The report clearly describes the natural
features of the lake and explains the District’s methodology for determining the MFL. The
Department would like offer the following comments as you finalize the document and prepare
to adopt the MFL by rule. Most of these, we discussed on the phone a few weeks ago.

Expression of the MFL

As we discussed on the phone, the current language could be interpreted several different ways
that may allow the lake levels to fall below an elevation of 36.5' for extended periods that may
result in significant harm. We suggest that the language be revised to reflect the District’s intent
that the lake elevation not to fall below 36.5' for any more than 20 weeks within a 365 day period
and that event should not occur more often than once every 4 years. Aadditionally, the 20 weck
duration should be considered cumulatively over the 365 day period.

Multiple Levels

As MFLs have been developed throughout the state, the need to establish multiple flows or levels
to adequately capture the natural variability of the system has become apparent. New
amendments to Section 62-40.473 (2), F.A.C. state the following:

(2) Water bodies experience variations in water flows and levels that often contribute to
significant functions of the system, such as those described in section 62-40.473(1),
F.A.C. Minimum flows and levels should be expressed as multiple flows or levels
defining a minimum hydrologic regime to the extent practical and necessary to establish
the limit beyond which further withdrawals would be significantly harmful to the water
resources or the ecology of the area as provided in Section 373.042(1), F.S. However, a

“More Protection, Less Process™

Printed on recycled paper.
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Lake Istokpoga MFL
Page 2

minimum flow or level need not be expressed as multiple flows or levels if other resource
protection tools, such as reservations implemented to protect fish and wildlife or public
health and safety, that provide equivalent or greater protection of the hydrologic regime
of the water body, are developed and adopted in coordination with the minimum Sflow or
level.

The report indicates that there is a significant community of cypress trees fringing a portion of
the lake. It is not clear how the proposed MFL will ensure protection of this Cypress community
and it seems that multiple levels might be necessary to protect all of the lake’s resources. Based
upon our discussion on the phone, you indicated that there were some structural considerations
that prevented the establishment of multiple levels and that one problem was that water levels
were too high within the cypress community. It would be helpful if the technical document had a
more thorough discussion of the existing levels that occur in the cypress community and the
constraints that surrounding development might place on establishing multiple levels to protect
this community.

Relationship Between Lake Drawdown and MFLs

Page 100 of the report indicates that there may be circumstances to “conduct controlled
drawdowns in magnitudes or frequencies that exceed the proposed MFL criteria....” The report
further notes that the proposed MFL criteria do not restrict the ability to conduct controlled
drawdowns. The peer review also noted that there were problems with basing recommendations
on the frequency and duration of drawdowns on the short term results from one recent event.
Please note that if drawdowns occurred more frequently and for a longer duration than allowed
under the MFL, that could be considered an exceedance of the MFL criteria. The District should
revise this section of the report to indicate that further research is needed regarding the
appropriate frequency and duration of drawdowns and that drawdowns will not be conducted in a
manner that will exceed the MFL criteria.

Additionally, Section 40E-8.421(9) of the draft rule states that extreme drawdowns will be
avoided “to the greatest extent possible”. This language seems to be inconsistent with the MFL
criteria and should be revised as follows:

The District, in coordination with other appropriate agencies, should also plan
and operate extreme Lake drawdowns for environmental purposes in a manner

that—to-the-greatest-extent-possible: avoids a MFL violation.

Peer Review and Water Quality

The peer review suggested that the District provide additional information related to certain areas
of the report especially with respect to water quality. I understand the District is going to revise
this section of the report. Please note that Lake Istokpoga is identified as an impaired water body
in the Department’s Draft Verified List of Impaired Waters for the Group 4 Basins (July 7, 2005)
and is tentatively scheduled to have a TMDL developed by 2010. For more information
regarding the development of this TMDL, you may contact Dr. T. S. Wu at 850-245-8457. The
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Lake Istokpoga MFL
Page 3

Department would also like to know of any additional changes that the District makes in
response to the concerns identified by the peer review.

In summary, it appears that the proposed analysis adequately considers the resources of Lake
Istokpoga and that they will be protected from significant harm. It would be helpful if the
District modified or expanded some sections of the report to address the items identified in this
letter and by the peer review. The monitoring and research proposed to be conducted will help
the District determine whether additional modification may be necessary.

Please feel free to contact me at 850-245-8681 (suncom 205-8681) or by email at
kathleen.greenwood@dep.state.fl.us if you have any questions.

A X

Kathleen P. Greenwood
Office of Water Policy

cc: Janet G. Llewellyn
Tom Swihart
Dr. T.S. Wu
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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.

Final Draft

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.

Final Draft C-5 11/7/2005



Appendix C MFLs for Lake Istokpoga — Appendices

40N e | ELETIOTL ]
4 .

® =
C-1. Composite Map of the Lake Istokpoga Area from 1870 General Land Office Survey
Maps.

Figure
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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 Survey'

Soil-Inferred Pre-
Drainage Vegetation®

Agreement®

35S/31E/1-2

Cane grass; 3rd rate pine

Wetlands, Flatwoods

A

35S/31E/2-11 3RD rate (dry) prairie Flatwoods
35S/31E/2-3 3RD rate (dry) prairie Flatwoods
35S/31E/3-10 No data Flatwoods
35S/31E/3-4 3RD rate (dry) prairie Flatwoods
35S/31E/4-9 3RD rate (dry) prairie Flatwoods
35S/31E/4-5 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/5-8 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/5-6 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/6-7 Prairie (wet), 3rd rate sand Wet prairie

35S/31E/7-8

Prairie, 3rd rate sand

Flatwoods, wet prairie

35S/31E/8-9

Prairie (dry) , 3rd rate sand

Flatwoods

35S/31E/8-17 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/9-10 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/9-16 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/10-11 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/10-15 Prairie (dry) , 3rd rate sand Flatwoods
35S/31E/11-12 Prairie (dry) , 3rd rate sand Flatwoods

35S/31E/11-14

Prairie (dry) , 3rd rate sand

Flatwoods, Wetlands

35S/31E/12-13

Prairie (dry) , 3rd rate sand

Flatwoods, Wetlands

35S/31E/13-24

Prairie (dry) , 3rd rate sand

Flatwoods, Wetlands

35S/31E/13-14

Prairie (dry) , 3rd rate sand

Flatwoods, Wetlands

35S/31E/14-23

Prairie (dry) , 3rd rate sand

Flatwoods, Wetlands

35S/31E/14-15

Prairie (dry) , 3rd rate sand

Flatwoods

35S/31E/15-22

Prairie (dry) , 3rd rate sand

Flatwoods

35S/31E/15-16

Prairie (dry) , 3rd rate sand

Flatwoods, wet prairie

35S/31E/16-21

Prairie (dry) , 3rd rate sand

Flatwoods

35S/31E/16-17

Prairie (dry) , 3rd rate sand

Flatwoods

35S/31E/17-20

Prairie (dry), sand, (cypress), lake

Flatwoods, wetlands

35S/31E/17-18

Lake, (cypress), wetland

Flatwoods, water

35S/31E/20-21 Prairie (dry), scrubby, 3rd rate sand Flatwoods
35S/31E/20-29 prairie (dry), serub, 3rd rate sand, Flatwoods
35S/31E/21-22 Prairie (dry) , 3rd rate sand Flatwoods

35S/31E/21-28

Prairie, 3rd rate sand

Wetlands, wet prairie

35S/31E/22-23 Prairie (dry) , 3rd rate sand Flatwoods
: Prairie (dry) , 3rd rate sand,

35S/318/22-27 Istokpoga Creek with assoc wetlands Flatwoods

35S/31E/23-24 Prairie (dry) , 3rd rate sand Flatwoods

35S/31E/23-26

Istokpoga Creek with assoc wetlands

Flatwoods, Wetlands

35S/31E/24-25

Prairie (dry) , 3rd rate sand

Flatwoods

35S/31E/26-27

Unsurveyed, lake area

Flatwoods

— | (> |>| T |Z>|>| T |>> > >N
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Table C-3. Comparison of Field Observations of Historic Vegetation with Soil-Inferred
Vegetation Communities (Continuation).

Township/Range/

Soil-Inferred Pre-

Section 1870 GLO Field Survey® Drainage Vegetation? Agreement®
35S/31E/27-34 Unsurveyed, lake area Wet prairie, wetlands |
35S/31E/27-28 Unsurveyed, lake area Wetlands |
35S/31E/28-33 Unsurveyed, lake area Flatwoods, wetlands |
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 |
35S/31E/33-34 Unsurveyed Flatwoods I
35S/31E/34-35 Unsurveyed Flatwoods, wetlands |
35S/30E/1-2 Prairie (dry) , 3rd rate sand Flatwoods A
35S/30E/2-11 prae (A) , Srdrate sand, Arbuckle | ianoods P
35S/30E/2-3 Water (lake fringe) Wetlands P
35S/30E/3-16 Willow, sawgrass, boggy, inundated Wetlands A

Flatwoods, Wetlands
35S/30E/3-4 Low muddy dark rich soll (Arbuckle Creek A
floodplain)
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 |
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 |
35S/30E/15-16 Sawgrass Wetlands, no data I
35S/30E/16-21 VSVZ‘I’IVagr:ZSS' boggy & impassible Wet prairie, wetlands A
35S/30E/16-17 Prairie, pine island, 3rd rate sand Flatwoods, no data |
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 Spwaem‘g;'[gﬁggel’efrd rate sand, edge of | tianoods, wet prairie A
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Appendix C

Table C-3. Comparison of Field Observations of Historic Vegetation with Soil-Inferred
Vegetation Communities (Continuation).

Township/Range/

Soil-Inferred Pre-

Section 1870 GLO Field Survey® Drainage Vegetation? Agreement®
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
gggggggl & No data Highlands |
gggggggz & No data Wetlands I
36S/30E/3-4 Lake, fringing swamp Wet prairie
36S/30E/4-9 No data Highlands, uplands
36S/30E/4-5 Bay swamp Flatwoods
36S/30E/5-8 Sand ridges Flatwoods, wet prairie
36S/30E/5-6 Bay swamp Highlands
36S/30E/7-8 Bay swamp, sand, pine Highlands
36S/30E/7-18 Sand ridge, low scrub Highlands, wetlands
36S/30E/8-9 Low sand ridges Flatwoods

36S/30E/8-17

Pines, swampy creek bed

Flatwoods, uplands

36S/30E/9-10

Creek bed

Wet prairie

36S/30E/9-16

Level sand with scrub

Uplands, wetlands

36S/30E/10-15

Sand and low scrub

Water, wetlands

36S/30E/15-16

Bay swamp

Wetlands, wet prairie

36S/30E/16-21

Sand ridges to lake shore (L. Cram)

Wet prairie, uplands

36S/30E/16-17

Saw palmetto

Wetlands, wet prairie

36S/30E/17-20

High sand ridges, scrub, L. Apthorp,
saw palmetto

Uplands, flatwoods

36S/30E/17-18

Lake (Apthorp)

Wet prairie, wetlands

36S/30E/18-19

Saw palmetto

Highlands

36S/30E/19-20

Sand ridges, low scrub

Flatwoods

36S/30E/19-30 Scrub, sand Flatwoods, uplands
36S/30E/20-21 Low sand ridges Flatwoods
36S/30E/20-29 Lake edge Wet prairie
36S/30E/21-22 Low sand hills Wet prairie
36S/30E/21-28 Creek bed, lake (Cram), low scrub Uplands, wetlands
36S/30E/22-23 Low sand hills, palmetto prairie Highlands

36S/30E/22-27

Creek bed, low palmetto prairie

Wet prairie, water

36S/30E/25-36

No data

Water, wetlands

36S/30E/26-27

Saw palmetto

Water
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Table C-3. Comparison of Field Observations of Historic Vegetation with Soil-Inferred
Vegetation Communities (Continuation).

Township/Range/

Soil-Inferred Pre-

Section 1870 GLO Field Survey® Drainage Vegetation? Agreement®
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 |
36S/30E/31-32 Scrub Highlands A
36S/30E/32-33 Pine, boggy prairie Highlands P
36S/30E/32 & Level scrub, low prairie Highlands, wetlands, =
37S/30E/5 water
36S/30E/33-34 Sand ridge Highlands A
g?ggggig & Pine, scrub, low palmetto Highlands A
36S/30E/34-35 Low pinelands Water, wetlands A
g?ggggg‘l & Bay swamp, scrub Wetlands, Highlands A
36S/30E/35-36 Bay swamp, impassible swamp Water, wetlands A
g?gggggs & Bay swamp, impassible swamp Water, wetlands A
36S/30E/36 No survey Wetlands I
gggg%gé & No survey Flatwoods |
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 |
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
gggg%gﬁz & Sawgrass, water Flatwoods D
36S/31E/12-13 Sawgrass, water Wet prairie P
gggg%gig & No data Wetlands, wet prairie I
36S/31E/13-24 Inundated \fv':ttl‘g’gggs’ wet prairie, p
36S/31E/13-14 Inundated Wet prairie, flatwoods P
36S/31E/14-22 Sawgrass, water ng\f\'gggi' wet prairie, 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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Appendix C

Table C-3. Comparison of Field Observations of Historic Vegetation with Soil-Inferred
Vegetation Communities (Continuation).

Township/Range/

Soil-Inferred Pre-

Section 1870 GLO Field Survey® Drainage Vegetation? Agreement®
36S/31E/23-26 Low lands Wetlands, wet prairie A
36S/31E/24 & Sawarass. low prairie. ponds Wetlands, wet prairie, A
36S/32E/19 grass, fow praine, p flatwoods
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, A

flatwoods
36S/31E/26-35 2nd rate prairie, cabbage palm Flatwoods A
36S/31E/26-27 g";l‘rrsh’ 2nd rate prairie, cabbage 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 |
36S/31E/36 &
365/32E/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=patrtial, I=insufficient data to determine.
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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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Final Draft

Table D-1. Calendar Year* Water Budget for Lake Istokpoga (acre-ft).

Water Outputs from Difference Change
Water Inputs to Lake Lake between in Lake Unaccounted
Arbuckle | Josephine Estimated Inputs and Volume Water
Year Rainfall Creek Creek S-68 ET Outputs for Year 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 Outputs from Difference Change
Water Inputs to Lake Lake between in Lake Unaccounted
Arbuckle | Josephine Estimated Inputs and Volume Water

Year Rainfall Creek Creek S-68 ET Outputs for Year 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 44277 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 Outputs from Difference Change
Water Inputs to Lake Lake between in Lake Unaccounted
Arbuckle | Josephine Estimated Inputs and Volume Water

Year Rainfall Creek Creek S-68 ET Outputs for Year 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.

Final Draft D-7 11/7/2005



Appendix D

MFLs for Lake Istokpoga — Appendices

Table D-4. Dry-Season* Water Budget for Lake Istokpoga (acre-ft).

Water Outputs from Difference Change
Water Inputs to Lake Lake between in Lake Unaccounted
Arbuckle | Josephine Estimated Inputs and Volume Water
Year Rainfall Creek Creek S-68 ET Outputs for Year 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).

Maximum Maximum
Monthly Annual
Permit Number Allocation 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).
Average
Annual Actual Percentage

Permit Permitted Pumpage 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

40.0
39.5
\ Zone A /
39.0 \ //\
% 385
S 380
:g Minimum Operating Level undeuone B /
] U.5.A.C.E. Regulation Schedule 3
Z 375 < >
— ~ -~ Minimum OCperating Level under the
w ~ - SFWMD's Rule 40E-22 F.A.C.
37.0 > -
36.5 Zone C
36.0 - ; } + + t t + f t t f
JAN FEE MAR APR  MAY JUN  JUL AUG SEP OCT NOV  DEC
Zone Releases
A Through all outlets
B For agricultural demands only
C No releases to be made
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 (Cyanaocitta 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.
Primary Feeding
Species Preferred Food* Habitat"

American Kestrel

Large insects, small vertebrates

Littoral, swamp

Bald Eagle

Fish, small birds, small animals, carrion

Aquatic?, 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) *

Fulvous Whistling Duck

Aquatic vegetation

Aquatic, littoral

Great Blue Heron

Fish, insects, crustaceans, amphibians,

Aquatic, littoral,

shakes, young birds, rodents swamp
Great Egret Fish, aquatic organisms Aquatic, littoral,
swamp
Insects, spiders, snails, crustaceans, frogs, Aquatic, littoral,
Green Heron )
fish 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 Season®

Primary Nesting Habitat"

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.

Final Draft

E-8

11/7/2005




MFLs for Lake Istokpoga — Appendices Appendix E

g &

T

KEY
I Litkoral Zone Marsh
M Lake Swamp
[ Mixed shrubs
( I 'wek Prairie

Ty

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).

Area Area

Habitat Type (acres) (hectares)
Littoral Zone Marsh
All non-forested wetlands 3,480 1,411
including emergent marsh, sloughs and cattails.
Lake Swamp
All forested wetlands including cypress, mixed 1,700 686
and hardwood-dominated swamps.
Mixed Shrubs and Wet Prairie
Seasonally inundated wetlands dominated by 280 113
shrubby vegetation or grasses.
Aquatic/Open Water , , . .
Open water habitat, including submerged aquatic Yaa;;egt;\"teh Y;gée:t;v'?
vegetation beds and non-vegetated lake bottom. 9 9
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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 15 24 13
(Number of Species)
Used as a Nesting Habitat by Breeding Species 0 11 15
(Number of Species)
Used as a Feeding and Nesting Habitat by Breeding 0 10 12
Species (Number of Species)

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

Percentage
Number of of
Breeding Species Species Species Examples

Tvpically Use One Limpkin, Pied-Billed Grebe, Pied-Billed

ypicatly . 5 19 Grebe, Sandhill Crane, Everglades
Feeding Habitat Type* S

Snail Kite

Typically Use Two American Kestrel, Barred Owl, Black-
Feeding Habitat 16 62 Necked Stilt, Common Moorhen,
Types* Cooper’'s Hawk
Typlc_ally Usg Three Bald Eagle, Great Blue Heron, Great
Feeding Habitat 5 19 )
Types* Egret, Green Heron, Northern Harrier

*i.e. Lake Istokpoga habitats.
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