
 

 
November 6, 2020 
 

VIA EMAIL: DMEDELLI@SFWMD.GOV AND TEDWARDS@SFWMD.GOV 
 

Mr. Don Medellin 
Ms. Toni Edwards 
South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL  33406 
 

Re:   Request for Public Hearing and Submittal of Proposed Lower Cost 
Regulatory Alternatives Regarding South Florida Water Management 
District’s (SFWMD) Proposed EAA Reservoir Reservation Rules and 
SFWMD’s Notices of Proposed Rule published on October 16, 2020 in the 
Florida Administrative Register, including Rules 40E-10.021, 40E-10.031, 
40E-10.061 and 40E-2.091, Florida Administrative Code, and the Publication 
Incorporated by Reference 

 

Dear Ms. Edwards and Mr. Medellin: 
 

The undersigned organizations and their members write to support the EAA Reservoir 
Project, propose lower cost regulatory alternatives (LCRA) as an improvement to the project’s 
rules proposed on October 16, 2020 for the EAA Reservoir project (the Proposed Rules), and 
request a public hearing on the Proposed Rules.  The undersigned reiterate their support for the 
Comprehensive Everglades Restoration Plan (CERP), including the EAA Reservoir Project.  
Despite significant progress on this project, problems remain in the Proposed Rules.  These 
concerns were raised by a wide variety of stakeholders during this rule’s development process 
and alternative solutions were offered, but SFWMD’s Governing Board voted to both publish 
and approve rule adoption without meaningful discussion addressing any such concerns.  
Consequently, the undersigned organizations and their members are affected persons and request 
that SFWMD hold a public hearing regarding the two Notices of Proposed Rules published in the 
Florida Administrative Register on October 16, 2020 regarding the EAA Reservoir Reservation 
Rules and that SFWMD give full consideration to the two LCRAs provided as Exhibits to this 
letter.  

 
The undersigned own, work, farm, and represent substantial farmland in the Lake 

Okeechobee Service Area (LOSA), including in the Everglades Agricultural Area (EAA), and 
farm a variety of crops on their lands.  The farmlands hold valid permits to use water, issued by 
SFWMD, from Lake Okeechobee (the lake) for irrigation purposes.  Since the lake is the supply 
source for water users as well as the EAA Reservoir Project and Central Everglades Planning 
Project (CEPP), proper integration of permitted water rights with the Proposed Rules and the 
lake’s operation is necessary to fulfill Florida and federal laws, and is vital to the businesses and 
people dependent on water supply from the lake.  The Proposed Rules, however, fail to 
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accomplish this goal, and threaten the water supply of permitted users.  The proposed LCRAs are 
designed to correct these problems and enable the EAA Reservoir Project to continue moving 
forward without delay.    

 
Since 2008, when the Interim Lake Okeechobee Regulation Schedule (LORS08) was 

approved as an emergency public safety measure during repair of the Herbert Hoover Dike 
(HHD), SFWMD’s permitted water users have suffered an erosion of their water rights, and the 
lake’s minimum level established under state law by SFWMD rules was also projected to be 
violated by LORS08.  All lake service area water users were assured that these impacts were 
temporary and were necessitated only by the HHD repairs.  The HHD repairs are nearly 
complete and a new lake regulation schedule is expected in 2022.  Recovery of temporarily 
eroded water rights, as promised, should therefore occur soon.  Instead, the Proposed Rules and 
the water described as reserved for fish and wildlife accept the LORS08 schedule as a permanent 
feature.  In so doing, it breaks promises made to water supply users dependent on the lake that 
LORS08 would be temporary and violates substantial provisions of state and federal law in the 
process.   

 
Two LCRAs are proposed.  The first alternative is to adopt no rule and instead rely on 

SFWMD’s existing Lake Okeechobee Service Area Restricted Allocation Area Rule (LOSA 
RAA) as documentation of an interim, prospective reservation. Adoption of a reservation rule 
would occur only after the 2022 lake regulation schedule modification is complete, water rights 
are recovered, and the LOSA RAA is repealed.  This approach has already been accepted by the 
Corps to support a CERP cost share agreement and would fulfill SFWMD’s stated goals for the 
Proposed Rules without impacting rights of existing legal users. The second LCRA proposes a 
prospective reservation rule that more clearly assures water rights and transitions to a new rule 
after the lake schedule modification is completed by the Corps, while also including a clear 
future point of entry to protect the rights of existing legal users and the environment.  This 
LCRA also addresses SFWMD’s proposed changes to the Applicant’s Handbook criteria and its 
related rule.  Finally, a component of this LCRA proposes the volumes anticipated to be 
conveyed from the EAA Reservoir be deleted. These LCRAs are attached as Exhibit A; 
companion economic information is attached as Exhibit B. 

 
The LCRAs save the regulated community costs because they provide the necessary 

“bridge” to recovering the water permitted to existing users that is currently eroded by LORS08, 
which, among other things, economically harms users.  The LCRAs are unlike the Proposed 
Rules which provide inadequate assurance that regulatory costs from LORS08 will not be 
incorporated into the EAA Reservoir reservation rule and cause permanent loss of permitted 
water rights. 

 
Thank you for consideration of the LCRAs, and the opportunity for a public hearing. 
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Sincerely, 
 

GUNSTER LAW FIRM 

By:   

Gregory M. Munson, Esq.  
Attorneys for the U.S. Sugar   

 

CARLTON FIELDS, P.A. 

By:            

Neal McAliley, Esq.  
Attorneys for the Florida Crystals Corporation 

 

HOPPING GREEN & SAMS 

By:                  

Gary V. Perko, Esq.  
Attorneys for the Sugar Cane Growers Cooperative of Florida 
 

 

FLORIDA FRUIT AND VEGETABLE ASSOCIATION 

By:                  

Kerry Kates, P.E. 
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FLORIDA FARM BUREAU FEDERATION 

By:  

Mr. Gary J. Ritter 
 

SUNSHINE SWEET CORN FARMERS OF FLORIDA 

By:                      

Mr. Eric Hopkins 

 

FLORIDA RICE GROWERS, INCORPORATED  

By:                       

Mr. Paul Grose 

 

 
 
cc:  Mr. Drew Bartlett, South Florida Water Management District 
 
  
 
 
 
 
 
 
 

 

 



 

 

Exhibit A 

 
EAA Reservoir Reservation Rule Lower Cost Regulatory 

Alternatives Proposed by U.S. Sugar, Florida Crystals 
Corporation, Sugar Cane Growers Cooperative of Florida, 

Florida Farm Bureau Federation, Florida Fruit and 
Vegetable Association, Sunshine Sweet Corn Farmers of 

Florida and Florida Rice Growers Incorporated 

 
 
 

 

 

 

 

 

 

 

 

 



 

Exhibit A 

EAA Reservoir Reservation Rule Lower Cost Regulatory Alternatives 
Proposed by U.S. Sugar, Florida Crystals Corporation, Sugar Cane Growers 
Cooperative of Florida, Florida Farm Bureau Federation, Florida Fruit and 
Vegetable Association, Sunshine Sweet Corn Farmers of Florida and Florida 

Rice Growers Incorporated 
  

LORS08 was adopted in 2008 as a temporary, emergency dam safety management measure 
because Lake Okeechobee’s (lake) Herbert Hoover Dike (HHD) was thought to be in imminent  
risk of catastrophic failure.1  Due to this public safety emergency, the lake regulation schedule was 
lowered by 1.25’, causing a loss of  500,000+/- acre feet of storage capacity.  This loss of available 
water eroded existing water rights by increasing the risk of water shortage cutbacks from once 
every 10 years, SFWMD’s standard water right under state law, to once every 6 years.2  Longer 
and more severe cutbacks are also expected due to LORS08.3  Severe, prolonged water shortages 
did occur between 2007 and 2011, causing the lake to hit a record low stage, with consequent 
economic losses and ecologic impacts.4  The lake’s direct and indirect users suffered during these 
water shortages.  These users were willing to undertake such hardships because of promises that 
LORS08 would only last three years, the Corps would incrementally store more water in the lake 
as repairs were made, and that the reduction was necessary to protect public safety, among other 
representations.5     

 
The LORS08 EIS projected the economic impacts resulting from the water lost during the 
anticipated three year duration of LORS08.  The LORS08 EIS evaluated temporary economic 

 
1 South Florida Water Management District,  Report of Expert Review Panel Technical Evaluation of Herbert 
Hoover Dike Lake Okeechobee, Florida, (SFWMD 2016), available at: 
https://my.sfwmd.gov/portal/page/portal/common/newsr/hhd_report.pdf   
2  U.S. Army Corps of Engineers, Final Supplemental Environmental Impact 
Statement – Lake Okeechobee Regulation Schedule. (Florida 2007), available at:   
https://www.saj.usace.army.mil/Portals/44/docs/h2omgmt/LORSdocs/ACOE_STATEMENT_APPENDICES_A-
G.pdf 
3 Id. at 99 and Appendix E.  
4  See, e.g., South Florida Water Management District.  (2007, May 31). LAKE OKEECHOBEE HITS RECORD 
8.94-FOOT LOW 1-in-100-year drought drops Southeast U.S.'s largest lake to historic levels. [Press Release] 
Retrieved from  https://my.sfwmd.gov/portal/page/portal/common/newsr/5_07_newsrel.html; South Florida Water 
Management District. (2011, March 28). Water Shortage Watch Briefing, Keeping an Eye on Water Supply, Report 
for March 28, 2011. Retrieved from https://www.amuc.com/docs/Water_Watch_Briefing_032811.pdf; South Florida 
Water Management District.  (2011, March 22). SFWMD Declares Water Shortage as Regional Levels Continue 
Falling Residential landscape irrigation: Two days a week for all of South Florida. [Press Release] Retrieved from 
http://istokpoga.org/Documents/NR_2011_0322_water_shortageorders.pdf; Florida Department of Environmental 
Protection, et al. (2017, April 17). Florida Drought Action Plan. Retrieved from 
https://drought.unl.edu/archive/plans/Drought/state/FL_2007.pdf;   
5  U.S. Army Corps of Engineers, Final Supplemental Environmental Impact 
Statement – Lake Okeechobee Regulation Schedule. (Florida 2007), at Abstract, iv, 8, 10-11 and 69 - 75 and Record 
of Decision at 1, available at:    
https://www.saj.usace.army.mil/Portals/44/docs/h2omgmt/LORSdocs/ACOE_STATEMENT_APPENDICES_A-
G.pdf  
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losses.  A permanent erosion of water rights, such as may be expected if the Proposed Rules are 
adopted, has never been studied.  Other regulatory costs, such as wellfields suffering saltwater 
intrusion due to a loss of water for Biscayne Aquifer recharge, loss of fresh water supplies for 
future development, and potable water treatment costs have not been adequately studied.  Imposing 
these anticipated costs is not necessary because LCRAs exist which will accomplish the same 
statutory objective, and environmental protection, without imposing increased costs on the 
undersigned entities or other South Floridians.  

 
Lower Cost Regulatory Alternative #1: Adopt no Proposed Rules at this time and proceed 
with the EAA Reservoir Project Cost Share Agreement by relying on the LOSA RAA until 
it is repealed. 

 
Pursuant to Section 120.541(1)(a), F.S., SFWMD should identify its existing Lake 

Okeechobee Service Area Restricted Allocation Area (LOSA RAA) Rule as the basis for cost-
share agreement execution with the Corps while LORS08 remains in effect.  The LOSA RAA Rule 
is found in SFWMD’s Applicant’s Handbook for Water Use Permit Applications within the South 
Florida Water Management District, incorporated by reference in Rule 40E-2.091, F.A.C., at 
criterion 3.2.1.F.6  SFWMD’s EAA Reservation Rule’s Technical Document discusses the LOSA 
RAA, noting it is an effective “cap” on lake water allocations, and is therefore well suited to serve 
the immediate purpose of protecting from allocation water that is to be made available by future 
construction of the EAA Reservoir Project and serving as the basis for executing another cost-
share agreement with the Corps.  In fact, the Corps’ Final EAA Reservoir Project’s Environmental 
Impact Statement, at Annex B, describes water made available for the natural system by this 
project and mechanisms to assure this water’s protection, discussing the LOSA RAA as a favorable 
path for the related PPA.7  Hence, this alternative meets statutory objectives.  
 

Only after the Corps’ on-going Lake Okeechobee System Operating Manual (“LOSOM”) 
is completed, and recovery of Florida water rights occurs, would a prospective reservation rule, 
per section 373.223(4), F.S., be adopted.  This LCRA proposes adoption of a reservation rule at 
that time, and also allows for rule changes at that time to further match EAA Reservoir Project 
design and operations in accordance with CERP Programmatic Regulations.8 

 
Lower Cost Regulatory Alternative #2: Adopt a Prospective Reservation Rule that Deletes 
Speculative Language, Assures Water Rights and Transitions to a Post-LOSOM Reservation 
Rule and Adopt No Change to the Applicant’s Handbook or Related Rule at this Time 
 

This LCRA option includes SFWMD’s proposed reservation rule language, deletes 
speculative language, assures water rights and adds language providing for more definite transition 
to a future reservation rule.  This LCRA also clearly assures full due process and Chapter 120, 

 
6 Applicant’s Handbook for Water Use Permit Applications within the South Florida Water Management District, 
available at: https://www.sfwmd.gov/sites/default/files/documents/wu_applicants_handbook.pdf  
7 U.S. Army Corps of Engineers, Central and Southern Florida, Everglades Agricultural Area (EAA), Florida, Final 
Environmental Impact Statement (Jan. 2020), Annex B, at p. B-69, section B.3.3.1;  see also:  South Florida Water 
Management District, Governing Board Resolution 2016-0813 (2016) (authorizing execution of a CERP Project 
Partnership Agreement for the Broward County Water Preserve Areas Project, per the Lower East Coast Restricted 
Allocation Area Rule). 
8 33 C.F.R. § 385.27 (2020). 
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F.S., rights will be afforded, and that SFWMD’s currently proposed reservation rule will not be 
interpreted to diminish the rights of existing legal users in light of the current underlying use of 
LORS08.  In sum, this language is proposed to be a “bridge” between the currently eroded status 
of water rights and a future lake regulation schedule that recovers water rights and provides a 
foundation for compliance with Florida law when reserving water for fish and wildlife.  Also, the 
LCRA does not broach permit application implementation since no facility exists, thus no rule 
amendment is needed for either Rule 40E-10.031(6), F.A.C., or the Applicant’s Handbook.  This 
LCRA therefore, like the first LCRA, accomplishes the statutory objectives. 

 
40E-10.021 Definitions. 
(1) through (6) No Change. 
(7) Everglades Agricultural Area (EAA) Reservoir – A reservoir located in Palm Beach County, 
Florida, south of the City of South Bay between the Miami and North New River Canals as 
described in Appendix 3 and depicted in Figure 3-5.   
 
40E-10.031 Water Reservations Implementation. 
No Change. 
 
40E-10.061 Water Reservation Areas: Lower East Coast Planning Area. * 
(1) through (2) No change.  
(3) EAA Reservoir:  
(a) All surface water released, via operation, from the EAA Reservoir that is directed to the Lower 
East Coast Everglades Waterbodies through Structures S-624, S-625, and S-626 (see Figure 3-6) 
is reserved from allocation.  
(b) The water prospectively reserved under this subsection is not available for fish and wildlife 
until the Governing Board makes a formal determination, pursuant to state and federal law, that 
the EAA Reservoir is operational.  
(c) Model simulations of the draft operating protocol predict the EAA Reservoir, together with 
existing and planned infrastructure and a modified Lake Okeechobee schedule, will convey 
825,000 acre-feet of surface water during an average annual water year (May-April) (see Figure 
3-7), thereby increasing existing flows on average annually to the Central Everglades by 370,000 
acre-feet over the period of simulation (1965-2005). The reservation contained in paragraph 40E-
10.061(3)(a), F.A.C., above, and the criteria contained in Section 3.11.6 of the “Applicant’s 
Handbook for Water Use Permit Applications within the South Florida Water Management 
District” (Applicant’s Handbook), incorporated by reference in Rule 40E-2.091, F.A.C., will be 
revised in light of changed conditions or new information. The reservation contained in paragraph 
40E-10.061(3)(a), F.A.C., above, and criteria in Section 3.11.6 of the Applicant’s Handbook, 
incorporated by reference in Rule 40E-2.091, F.A.C., are is interim, and must will be re-
evaluated, revised and readopted at least one year before the EAA Reservoir is deemed 
operational, pursuant to paragraph  40E-10.061(3)(b), F.A.C., above, including and there exists 
an approved system or project operating manual that will restore the water supply level of 
certainty for existing legal uses to that which was in place prior to the adoption of LORS08. and 
any difference between the quantity of water actually made available and the quantity simulated 
will be reconciled.  The reservation contained in paragraph 40E-10.061(3)(a),  F.A.C .,  above, 
shall  no  longer  be  effective  upon  the EAA Reservoir being deemed operational pursuant to 
paragraph  40E-10.061(3)(b),  F.A.C., above , unless the District has initiated rulemaking to 
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provide a replacement reservation to replace the interim reservation.  If a petition is filed before 
the rule is adopted challenging all or part of the proposed rule under Section 120.56, Florida 
Statutes, the interim rules shall remain effective until 100 days after a final determination of the 
validity or  invalidity of the  proposed rules adopting the replacement reservation.  The interim 
rules in this subsection shall not be interpreted to diminish the quantity of water  available to 
existing legal users or diminish existing levels of service for flood protection. 
 

(d) Water released from the EAA Reservoir through structure S-628 is not reserved. Model 
simulations of the draft operating protocol predict the EAA Reservoir, together with existing and 
planned infrastructure and a modified Lake Okeechobee schedule, will convey 82,000 acre-feet of 
surface water during an average annual water year through structure S-628 (see Figure 3-8). 

 
40E-2.091 Publications Incorporated by Reference. 
No Change. 
 
*Single underline indicates currently proposed SFWMD rule language.  Double underline indicates additions 

to SFWMD’s proposed rule.  Strike-through indicates delete language from SFWMD’s proposed rule. 
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1. INTRODUCTION 

BACKGROUND 

Lake Okeechobee is a large, freshwater lake located in central Florida. The lake is regulated for 
flood control and water supply purposes and is the heart of south Florida's water management 
system. During the wet season, lake levels are regulated to reduce potential flood damages by 
storing enormous volumes of water. During the dry season, stored water is released to support 
the Everglades ecosystem and to provide water supply to south Florida's municipal and 
industrial (M&I) users and irrigated agriculture. 

Lake levels are actively managed during high and low water conditions. The principal purpose 
of the Lake Okeechobee regulation schedule (LORS) is to control high water conditions. The 
potential for heavy rains and severe tropical storms in south Florida requires that the lake be 
carefully monitored to ensure that water levels do not threaten the structural integrity of the levee 
system surrounding the lake. When water levels in Lake Okeechobee reach certain elevations 
designated by the operating schedule, regulatory releases are made through the major outlets to 
control excessive buildup of water in the lake. The principal outlets are the Caloosahatchee 
River, which flows westward to Ft. Myers and the Gulf of Mexico; and the St. Lucie Canal, 
which extends eastward to Stuart and the Atlantic Ocean. Conversely, when lake water levels 
are excessively low, such as during droughts, the lake undergoes supply-side management 
(SSM), and releases are restricted to conserve stored water. The outcome of these management 
measures has been fluctuations in lake levels that are roughly twice the range of historical 
conditions. 

In recent years, three categories of environmental concerns have arisen regarding the operation 
of Lake Okeechobee. First, extended periods of high lake levels stress the lake's littoral zone, 
which provides important fish and wildlife habitat. Second, insufficient water releases from 
Lake Okeechobee to the Everglades have contributed to the deterioration of the Everglades 
ecosystems. Third, high-water (regulatory) releases from the lake have contributed to ecological 
deterioration in the Caloosahatchee and St. Lucie estuaries through salinity effects on these 
sensitive ecosystems. 

The U.S. Army Corps of Engineers (Corps) is conducting the Lake Okeechobee Regulation 
Schedule Study (LORSS) to evaluate the feasibility of modifying the lake's regulation schedule. 
The purpose of the LORSS is to attempt to formulate alternative lake regulation schedules that 
will reverse ecological damages while continuing to meet flood damage reduction and water 
supply needs. The LORSS is being conducted in cooperation with the South Florida Water 
Management District (SFWMD), the non-Federal sponsor. 

In addition to the environmental, flood damage reduction, and urban and agricultural water 
supply parameters, there are other considerations that enter into decision making regarding 
management of Lake Okeechobee. These considerations include: (1) commercial navigation 
across the Florida peninsula via the Lake Okeechobee Waterway, which includes Lake 
Okeechobee, the Caloosahatchee River, and the St. Lucie Canal, (2) the lake's extensive 
recreational resources, which include a very popular sport fishery, and (3) commercial fishing on 
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the lake. In addition, there is public concern that releases of fresh water to the Atlantic Ocean 
and the Gulf of Mexico are a waste of scarce water resources in a state with increasing water 
shortages. 

1.1 PURPOSE OF THIS INVESTIGATION 
This investigation explores the economic consequences of the four LORSS alternative regulation 
schedules (i.e., lake management plans) and the current regulation schedule. This economic 
evaluation will focus on agricultural and urban water supply, recreation, navigation, and 
commercial fishing. Specifically, the differences between the with- and without-project future 
conditions will be estimated to anticipate the effects of the alternative regulation schedules. 
Economic effects will be presented in terms of both net national effects (National Economic 
Development [NED]) and regional effects (Regional Economic Development [RED]). The 
procedures for estimating NED and RED effects are described in the Economic and 
Environmental Principles and Guidelines for Water and Related Land Resources Implementation 
Studies (22 April 2000) Engineering Regulation (ER) 1105-2-100(22 April 2000), and other 
Corps planning guidance. 

The goal of modifying the regulation schedule is to improve the health of the extensive littoral 
zone of Lake Okeechobee while maintaining the authorized project purposes of flood damage 
reduction and water supply. Economic justification of the revised operating schedule is not 
required. However, the economic impacts of the proposed modification of the current schedule 
are being estimated to aid Federal decision makers and the non-Federal sponsor in their 
evaluation of the alternative regulation schedules and selection of the optimal plan. 

The LORSS is being conducted in close coordination with the ongoing Central and Southern 
Florida (C&SF) Comprehensive Review Study. The C&SF project is a system oflevees, canals, 
and water control structures designed to provide flood control, water supply, and other services 
to south Florida. Lake Okeechobee is a critical element of this system. Although the C&SF 
project has performed its intended purposes well, it has also contributed to the decline of the 
south Florida ecosystem. In response to this decline, Congress authorized the C&SF study to 
investigate structural and operational modifications to improve: (1) the quality of the 
environment, (2) protection of aquifers, (3) urban and agricultural water supplies, and (4) other 
water-related purposes. 

1.2 STUDY AREA 
The LORSS area consists of the 16-county jurisdictional area of the SFWMD (Figure 1-1). Lake 
Okeechobee extends approximately 30 miles east to west and 33 miles north to south. It 
encompasses approximately 730 square miles (427,000 acres) at lake elevation 15.5 feet (ft.) 
National Geodetic Vertical Datum 1929 (NGVD), making it the second largest freshwater lake 
within the contiguous United States (following Lake Michigan). Although Lake Okeechobee is 
shallow (average depth is under ten feet) it holds an enormous amount of water, estimated at 
5,106,000 acre-feet at the maximum stage under the current regulation schedule (18.5 ft. 
NGVD). Lake Okeechobee is surrounded by the Herbert Hoover levee system which extends 
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140 miles with an average elevation of 34 ft. NGVD. The effective limit for water supply 
withdrawals from the lake is 9.5 ft. NGVD due to physical limitations of the outlet structures. At 
this stage, Lake Okeechobee retains an estimated 1,884,000 acre-feet of water that is considered 
inaccessible for water supply purposes. As a result, the maximum available water reservoir 
storage at 17.5 ft. NGVD would be 3,222,000 acre-feet. 

The principal tributary to Lake Okeechobee is the Kissimmee River, which enters the lake from 
the north. Other tributaries include: Taylor Creek, Nubbin Slough, Nicodemus Slough, and 
Fisheating Creek. Water leaves Lake Okeechobee through four principal avenues. First, in the 
south Florida climate, the lake loses tremendous amounts of water to evaporation, accounting for 
as much as 70 percent of all water losses from the lake. Second, during high lake stages, water is 
released eastward to the Atlantic Ocean via the St. Lucie Canal. Similarly, high water releases 
are also made westward to the Gulf of Mexico via the Caloosahatchee River. Finally, lake water 
is released southward via a system of water supply structures and canals. Major water supply 
conduits include: the Miami, North New River, Hillsboro, and West Palm Beach canals. These 
canals convey water for: (l) agricultural uses in the Everglades Agricultural Area (EAA), (2) 
agricultural and urban water uses in the eastern portions of Palm Beach, Dade, Broward, and 
Monroe counties, and (3) the Everglades National Park (ENP) via the Water Conservation Areas 
(WCAs) located southeast of Lake Okeechobee. 

Since Lake Okeechobee is so critical to water management in south Florida, the study area 
encompasses the jurisdictional area of the SFWMD, which includes the lake, its tributary basins 
to the north, and all of south Florida. However, this analysis of the potential economic effects of 
the alternative regulation schedules will focus on the water supply planning regions depicted in 
Figure 1-2, since these areas will experience the majority of the economic effects of the 
alternative regulation schedules. These areas include the Lake Okeechobee Service Area 
(LOS A) and the Lower East Coast (LEC) of south Florida. These areas are designated by the 
SFWMD's South Florida Water Management Model (SFWMM). They include the five sub
areas of the LOSA and the three urbanized service areas of the LEC. Referring to the sub-area 
designations in Figure 1-2, the five LOSA sub-areas consist of: (1) northern Palm Beach 
County, (2) the EAA which primarily lies within western Palm Beach County but also eastern 
Hendry County, (3) the northern lake district, (4) the Caloosahatchee River Basin, and (5) the St. 
Lucie Basin. The LOSA also includes two Seminole Indian reservations, Brighton and Big 
Cyprus, which are not shown in Figure 1-2. The three LEC service areas primarily lie within 
Palm Beach, Broward, and Dade counties, respectively. The water supply of Monroe County 
(not shown in Figure 1-2) is primarily provided by well fields in Dade County (SA3). 
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1.3 ALTERNATIVE REGULATION SCHEDULES 
Four alternative regulation schedules are currently being evaluated in order to identify the 
optimal plan to balance the competing management objectives for Lake Okeechobee. Each 
alternative regulation schedule stipulates the timing, magnitude, duration, and outlets for the 
regulatory water releases. The regulatory schedules were primarily designed to manage Lake 
Okeechobee when water levels are high. However, the regulation of high lake levels directly 
affects the frequency and duration of intermediate and low lake levels, since they determine how 
much water is stored in Lake Okeechobee during the wet season for use during the dry season. 
The alternative regulation schedule evaluated in this appendix are: 2007LORSS (No Action), 
1 bs2-A( all. A), 1 bs2-M (all. B), Tl (all. C), T2 (all. D), T3 (all. E). 

Achieving an optimal regulation schedule is problematic for two principal reasons. First, the 
large number of competing management objectives complicates the analysis. Second, the 
climate of south Florida presents significant water management challenges. Distinct wet and dry 
seasons (beginning in mid-May and mid-October, respectively) and the precipitation potential of 
tropical storms must be included in all management decisions regarding Lake Okeechobee. 

1.4 METHODOLOGY 
There were three considerations that dominated the development of methodologies to evaluate 
the economic effects of the alternative regulation schedules. First, the SFWMM provided a 
powerful tool to evaluate the hydrologic and economic effects of the alternative schedules. 
Second, to assess the effects of the alternative regulation schedules, the with- and without-project 
future conditions must be compared. Third, some economic effects of the alternative schedules 
must be estimated through economic interpretation of hydrologic and ecological effects of the 
alternative plans. These considerations and the resultant methodologies used in this investigation 
are discussed below. Additional information regarding the methodologies is provided in 
subsequent chapters devoted to specific categories of potential economic effects of the 
alternative regulation schedules. 

1.4.1 South Florida Water Management Model 
The SFWMM is the principal analytical tool being used in the LORSS to evaluate and compare 
the hydrologic effects of the alternative regulation schedules. The SFWMM is a regional-scale, 
continuous-simulation, hydrologic model that was developed by the SFWMD. It simulates the 
hydrology and water management of southern Florida from Lake Okeechobee to Florida Bay. 
As illustrated in Figure 1-3, the SFWMM spans a region that includes most of Florida south of 
Lake Okeechobee. Of this region, 7,600 square miles are contained in a two-mile by two-mile 
model grid which is used to simulate system-wide hydrologic responses to daily climatic 
parameters (rainfall and evapotranspiration [ET]). While some tributaries to Lake Okeechobee, 
such as the Kissimmee River, are included in the model, they are not simulated with the four 
square-mile grid cells. Similarly, the Caloosahatchee and the Sl. Lucie basins, both part of the 
LOSA, are not included in the grid. However, LOSA sub-areas to the east and south (i.e., the 
EAA and northern Palm Beach County) are included in the grid. Northern Palm Beach County 
(LOSA Sub-Area 1) is designated as LEC Service Area 4 in the SFWMM. 

The SFWMM simulates infiltration, percolation, ET, surface and groundwater flows, levee 
underseepage, canal-aquifer interaction, current or proposed water management structures, and 
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current or proposed operation rules. The model does not allow for changes in land use/cover and 
associated infrastructure for the simulation period. As a result, the simulations represent the 
response of a fixed structural and operational scenario to historic climatic conditions. The 
current version of the model includes climatic data from 1965-2000, allowing (over 11,000 
sequential) daily simulations over a 36-year period. 

The SFWMM is an operational model whose primary purpose is to assist the SFWMD in 
optimizing water management and allocation decisions. The model was not designed to conduct 
economic analysis, but does include many indicators of hydrologic change which can have 
economic consequences. To assist in estimating the economic effects of water management 
decisions, the SFWMD developed the Economic Post-Processor (EPP) to estimate the economic 
effects of cutbacks in agricultural and urban water supply during drought periods. The EPP was 
used in the LORSS economic analysis to estimate the impacts of the alternative regulation 
schedules on agricultural and urban water supply. 

1.4.2 Comparison of With and Without Conditions 
The economic effects of the alternative regulation schedules were determined by comparing the 
with-project conditions to the current regulation schedule (i.e., the without-project condition). 
U sing the SFWMM as the principal tool for evaluating the economic effects of alternative 
regulation schedules required some practical modifications to the traditional analytical 
procedures used in Corps water resource planning studies. In traditional feasibility studies, a 
probabilistic analysis is conducted to forecast conditions throughout the planning period 
(typically 50 years), both with and without implementation of a project. "Average annual" 
economic impacts are estimated by evaluating a range of possible future conditions, weighting 
the likelihood (i.e., probability) of these conditions by their economic effects, and then 
statistically combining them. The difference between "average annual" with- and without
project conditions constitutes the net annual economic impacts of the alternative plans. 

This type of with- and without-project analysis had to be modified for the LORSS to account for 
the limitations imposed by the SFWMM. As stated previously, the SFWMM is a simulation 
model which equally weighs each of the days in the 36-year simulation period. It was not 
practical to use the SFWMM to determine the likelihood of occurrence of any given hydrologic 
event for two principal reasons. First, while the 36 years of past climate data are considered 
representative of future climate conditions, they are of insufficient duration to assign frequencies 
of occurrence to specific simulated hydrologic events (e.g., 25-, 50-, or 100-year return period 
events). Second, the regional scale of the SFWMM greatly complicates the assignment of 
frequencies to specific hydrologic conditions in the regional water management system. 
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1.4.3 Hydrologic Changes and Effects 
Changing the regulation schedule for Lake Okeechobee has implications for water management 
throughout south Florida. The most direct effects of the alternative schedules will be on lake 
levels and on releases from the lake to the Everglades, to the LEC, and to tide via the 
Caloosahatchee River and the St. Lucie Canal. The potential economic impacts of the alternative 
regulation schedules are secondary consequences of hydrologic changes associated with the 
schedules. Figure 1-4 traces the causal linkages between the alternative regulation schedules and 
the different categories of economic effects. 

Some categories of economic impact, such as urban and agricultural water supply effects, can be 
estimated directly from SFWMM-simulated hydrologic changes associated with each alternative 
regulation schedule plan. Other economic effects, such as commercial and recreational fishing 
impacts in the St. Lucie and Caloosahatchee estuaries, are less directly linked to the hydrologic 
changes resulting from the alternative regulation schedules. In this latter case, the chain of cause 
and effect includes: the impacts of project-induced changes in water release rates, the impacts of 
changes in release rates on the productivity of the fisheries, and the impacts of changes in the 
fisheries on the net income of commercial fishing operations and the quality of recreational 
fishing experiences. As will become evident throughout this analysis, these chains of cause and 
effect have important consequences for quantification of the economic effects of the alternative 
plans. Economic analyses cannot be applied to estimate the value of physical or ecological 
impacts of the alternative plans if those impacts cannot first be defined and quantified. 

1.5 PRIOR STUDIES 
The Natural Resources Conservation Service (NRCS) conducted earlier studies that supported 
this investigation. The NRCS was previously engaged in an interagency agreement with the 
Corps to perform agricultural water supply impact analyses. NRCS personnel involved in the 
interagency cooperation provided valuable information and insight for this study. 

In addition, the SFWMD performed a series of analyses that served as inputs to this 
investigation. These include the Simulation of Alternative Operational Schedules for Lake 
Okeechobee (1998) and a series of SFWMM runs which used the EPP to simulate the economic 
effects of water supply shortages associated with the alternative regulation schedules. 
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2. AGRICULTURAL WATER SUPPLY 

OVERVIEW 

Agricultural activity in south Florida is concentrated in the EAA, to the south and east of Lake 
Okeechobee; and in rural areas within the LEC, comprised of Dade, Broward, and Palm Beach 
counties. Principal crops include sugarcane, vegetables, tropical fruit, citrus, sod, ornamental 
plants, and nursery production. Agriculture in south Florida is supported by the region's 
abundant rainfall-approximately 59 inches along the LEC and approximately 49 inches in the 
middle of the peninsula. Unfortunately, this rainfall is not distributed uniformly throughout the 
year, since the region has distinct wet (May through September) and dry (October through April) 
seasons. During the dry season, and especially when precipitation is below normal 
(i.e., droughts), supplemental irrigation is required for much of the region's agriculture. 

During droughts, agricultural water users have higher irrigation water demands, since ET is high 
and soil moisture is depleted. However, during these periods of high water demand, water 
supplies usually are at their lowest levels. Consequently, agricultural water users do not always 
receive as much water as they would like. Irrigation water shortages can have negative 
economic consequences for farmers, since water stress can reduce crop yields and can induce 
crop mortality. Residential water users in urban areas of the LEC can also experience shortages 
of irrigation water, which is needed for urban and suburban landscaping. These shortages can 
also have negative economic consequences for landscaping and can result in diminished 
aesthetics (i.e., brown lawns) and renovation or replacement costs for expired turf or ornamental 
landscaping. 

The LOSA, which includes the EAA, is more dependent on agricultural water supplies from 
Lake Okeechobee than the LEC. During periods of normal rainfall, agricultural and urban water 
users in the LEC do not require supplemental water from the lake. In addition to rainfall, the 
LEC receives significant well field recharge via easterly seepage from the WCAs under the 
north-south levee system which serves as a boundary between the LEC and the Everglades. 
However, during prolonged drought events, significant volumes of water from Lake Okeechobee 
can be required by the LEC to supplement local water supplies and to prevent saltwater intrusion 
into well fields. 

The potential effects of the alternative regulation schedules on agriculture are based on the 
magnitude and frequency of irrigation water shortages. The economic effects of the alternative 
regulation schedules are the differences between the expected crop losses resulting from 
agricultural water shortages under with- and without-project conditions. 

2.1 AGRICULTURE IN THE LAKE OKEECHOBEE SERVICE AREA 
As described in the following profile of south Florida agriculture, there is substantial agricultural 
activity in the LOSA and the LEe. Two levels of detail are presented in this study regarding 
land uses in the EAA (the largest area within the LOSA) and the LEC. Detailed information 
about acreages and crop mixes from several sources is presented for the EAA and the LEC. 
However, the estimates of agricultural land use for the with- and without-project conditions 
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utilize less detailed and broader land use categories for the 2000 scenarios contained in the 
SFWMM and EPP. 

The utilization of broader land use categories in estimating economic effects reflects two 
practical considerations: (I) the need to forecast future agricultural land uses and (2) the spatial 
resolution of the SFWMM, which is the primary analytic tool for evaluating the alternative 
regulation schedules. Agricultural land uses can be extremely difficult to forecast, since crop 
types can change from year to year, and larger scale land use changes (such as the conversion of 
agricultural land to urban and suburban uses) can occur rapidly as well. As a result, it is more 
realistic to forecast future land uses with broad land use categories. Regarding the limitations of 
the SFWMM, the four square-mile resolution of the model's grid cells is coarse relative to the 
assessment of agricultural water supply impacts of the LORSS alternative schedules. The model 
was designed to simulate the hydrology of south Florida. Land use patterns in south Florida 
represent static inputs to SFWMM hydrologic simulations. The hydrologic implications of 
changes in land use can only be evaluated in this model by comparing the results of separate 
simulations. The SFWMM land use estimates for 2000, which are utilized in this investigation, 
are critical components in the analysis of with- and without-project conditions. The estimates 
affect most aspects of water management in south Florida, including the economic aspects. 
These estimates were utilized by the EPP in the runs conducted for this study and are presented 
below. 

Table 2-1 presents the acreages of irrigated agriculture in the sub-areas of the LOSA. As 
indicated in this table, there are 742,668 acres of irrigated land in the LOSA. Agricultural 
activities in the LOSA sub-areas are described below. See Figure 1-3 for the sizes and locations 
of the sub-areas. 

TABLE 2-1 
LOSA IRRIGATED ACREAGE 

LOSA Sub-Area 
1. EAA 
2. North Shore 
3. Caloosahatchee Basin 
4. St. Lucie Basin 
Total LOSA 

Sources: 
2: Hall, C.A. 
': SFWMD 
': SFWMD 

Irrigated Acreage 
541,8781 

13,3802 

138,337' 
49,0734 

742,668 

Lake Okeechobee Supply-Side Master Plan. SFWMD. 1991. 
Long-Range Demands for the Caloosahatchee Basin. 1997. 
Long-Range Demands for the St. Lucie Basin. 1997. 

2.1.1 Everglades Agricultural Area 
The EAA encompasses an area of approximately 593,000 acres. As indicated in Table 2-2, the 
EAA contains approximately 542,000 acres under cultivation. Sugarcane is the dominant crop, 
accounting for 90 percent of the land under cultivation. The remaining ten percent under 
cultivation is occupied by rice, row crops, and sod. The row crops include com, celery, radishes, 
and lettuce. 
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TABLE 2-2 
AGRICULTURAL LAND USES IN THE EAA 
Crop Acreage Percent of Total 

Sugarcane 436,856 86.8% 
Miscellaneous 18,514 3.7% 
Row Crops 21,107 4.2% 
Sod 26,912 5.3% 
Total EAA 493,389 100% 

Sources: Hendry and Palm Beach County Tax Appraisers, 2003 
I IFAS Extension Agent, Palm Beach County. 

The EAA is very well suited to sugar production. There are thick organic muck soils and 
adequate water supplies from precipitation and from Lake Okeechobee via the EAA network of 
water supply canals. Multiple crops can be harvested from a single planting. Planting typically 
occurs in the autumn months. The planted cane will be ready for harvest in approximately 16 
months. The root stock is left in place, and the first regrowth (i.e., ratoon) can be harvested 
again in 11 months. Again, the root stock is left in place, and a second ratoon will be ready in 
another II months. Some farms will harvest up to four ratoons, but yields decline with each 
successive ratoon. As a result, many farmers replant after the second ratoon in order to keep 
cane yields high. 

The harvest season is from October to March. After harvesting the last ratoon, farmers must 
decide whether to replant immediately or leave the field fallow until the following autumn. If 
there is successive planting, more cane can be harvested the following year. However, if the 
field is left fallow, yields would be higher once the field is replanted. Many farmers will balance 
these competing incentives by replanting half of the field and leaving the other half fallow. For 
this reason, Alvarez (1997) estimates that following crop distribution would be typical of many 
sugarcane farms: plant cane (25%), first ratoon (25%), second ratoon (25%), fallow (12.5%), 
and roads, canal, ditches (12.5%). Sugarcane grown in the EAA is converted into raw sugar at 
the seven sugar mills found in the area. Sugarcane must be milled rapidly after it has been 
harvested to avoid degradation of its sugar content. The raw sugar is then shipped to sugar 
refineries located throughout the United States where it undergoes additional processing. 

The EAA is not uniformly well suited to sugar production. In general, land that is closer to Lake 
Okeechobee (i.e., more northern) is better suited for sugarcane than areas to the south. The areas 
close to Lake Okeechobee are protected from frosts by the climatic influence of the lake. In 
addition, the muck soils are deeper in the northern part of the EAA. Consequently, soil 
subsidence is not as much of a problem as in areas with relatively shallow soils in the southern 
EAA. Subsidence occurs when the land is drained and the organic soils begin to oxidize. The 
surface elevation of the land subsides toward the underlying limestone bedrock. In some 
southern zones of the EAA, subsidence has reduced the soil layer to less than six inches, the 
point at which farming is typically no longer profitable. Another negative aspect of subsidence 
is that as the soil layer thins, the soil chemistry changes, and the application of additional 
nutrients (i.e., fertilizer) is required. 

Most of the non-sugar crops in the EAA are grown by farmers who also grow sugarcane. Many 
farmers rotate their vegetable cultivation between celery and sweet com; others rotate lettuce and 
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sweet com. Sod is grown primarily in the southern portion of the EAA, an area of declining 
suitability for sugarcane due to subsidence. Rice cultivation is small, but it could grow in 
importance. Rice cultivation is being encouraged by the University of Florida's Institute for 
Food and Agricultural Science (IFAS) to retard soil subsidence. Rice production is also 
recommended by the SFWMD as a way to reduce phosphorus loading into the Everglades, since 
rice requires less fertilizer than sugarcane. However, under prevailing market conditions rice 
profitability is low relative to sugarcane. 

The spatial resolution of the SFWMM is too coarse to fully reflect the above land use profile of 
agriculture in the EAA. For example, the SFWMM assigns all of the EAA acreage to sugarcane 
(i.e., all of the grid cells are designated as sugarcane), since the non-sugar crops in the EAA are 
spatially diffuse and do not dominate a single grid cell. Therefore, only sugarcane is registered 
under the model's four square-mile grid cell resolution. As a result, the information in Table 2-2 
is consistent with the SFWMM land use estimates of total acreage, but not acres devoted to 
sugarcane cultivation. As will be evident later in this report, the model's homogenization of 
agriculture in the EAA has implications for the calculation of economic impacts of the 
alternative regulation schedules. 

The land use projections used in the SFWMM estimate that sugar cultivation (and perhaps 
agriculture in general) in the EAA will decrease in the future, from 529,920 acres in 1990 to 
491,520 acres by 2010. The projected decrease is due primarily to the SFWMD's purchase of 
agricultural land for Stormwater Treatment Areas (STAs), and perhaps to anticipated soil 
subsidence as well. 

2.1.2 Caloosahatchee and St. Lucie Basins and the North Shore 
Agricultural land uses for the Caloosahatchee and St. Lucie basins are presented in Tables 2-3 
and 2-4. The agricultural water needs in these basins that are not met with local sources are met 
with water released from Lake Okeechobee into these two outlet waterways. The 
Caloosahatchee Basin is an area of expanding agricultural activity with increasing agricultural 
water demands. No land use data was available for the North Shore sub-area. 

TABLE 2-3 
AGRICULTURAL LAND USES IN THE CALOOSAHATCHEE BASIN 

1997 
Crop Acreage Percent of Total 
Citrus 78,113 acres 56% 

Sugarcane 50,359 acres 36% 
Vegetables 8,091 acres 6% 

Sad 1,296 acres 1% 
Ornamentals 478 acres <I % 

Total 138,517 acres 100% 

Source: SFWMD. Draft Long-Range Demands for the Caloosahatchee Basin. 1997. 
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TABLE 2-4 
AGRICULTURAL LAND USES IN THE ST. LUCIE BASIN 

1997 

Crop Acreage Percent of Total 
Citrus 43,071 acres 88% 

Vegetables 5,538 acres 11% 
Sugar Cane 449 acres 1% 

Nursery 15 acres <0.1 % 
Total 49,073 acres 100 % 

Source: SFWMD. Draft Long-Range Demands for lbe St. Lucie Basin. 1997. 

2.2 AGRICULTURE IN THE LOWER EAST COAST 
The three service areas of the LEC also contain large areas of agriculture. Table 2-5 presents the 
1990 and 20 I 0 agricultural land use patterns contained in the SFWMM for the LEC service 
areas, including northern Palm Beach County (SA-4). These values were extracted from the 
SFWMM by the EPP. The EPP considers only those SFWMM land use categories for which 
economic effects of water shortages can be generated. As indicated in Table 2-5, the EPP uses 
six broad categories of land use: urban, nursery, golf courses, low-volume (LV) irrigated 
agriculture (such as citrus and avocado), overhead (OV) irrigated agriculture (such as tomatoes), 
and other agriculture (including sod, sugarcane, and rice). As suggested in this table, tomatoes 
are intended to represent truck vegetables grown with OV irrigation systems. The categories of 
urban (turf) and golf (which is primarily suburban) land uses are included because these lands 
are maintained with irrigation water that is supplemented directly or indirectly with water from 
the regional water supply system. While these two land uses are not agricultural, they will be 
included in the discussions of agricultural water supply throughout this report. 

2.3 AGRICULTURAL WATER MANAGEMENT DURING SHORTAGES 
To estimate the potential damages associated with shortages in agricultural water supply, it is 
necessary to understand how irrigation water supplies are managed during drought periods. 
Agricultural water use during droughts is the result of regional decisions made by water 
management institutions, such as the SFWMD, and local decisions made by water users, 
including individual farmers. These two levels of water management decision making during 
droughts are discussed below. 

2.3.1 Regional Water Management 
The SFWMD monitors hydrologic conditions throughout south Florida. Current hydrologic and 
water use data is compared to historic data to determine: (1) whether present and anticipated 
water supplies are sufficient to meet the present and anticipated needs of water users and 
(2) whether serious harm to the region's water resources can be expected, including saltwater 
intrusion into freshwater aquifers or adverse fish and wildlife effects. 

Factors considered in estimating present and anticipated water supplies include: 

• Historic, current, and anticipated levels in surface and ground waters, 
• Historic, current, and anticipated flows in surface waters, 
• The extent to which water may be transferred from one source to another, 
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• The extent to which water use restrictions might enhance supplies, 
• Historic, current, and anticipated demands of natural systems, and 
• Historic, current, and anticipated seasonal fluctuations in rainfall. 

Factors considered in estimating present and anticipated water demands include: 

• Estimated current, and anticipated demands of permitted and exempt users, 
• Demands of users whose water supply is established by Federal law, 
• Anticipated seasonal fluctuations in user demands, and 
• The extent to which user demands may be met from other sources. 

When the current or future water supplies are not expected to meet water demands, the SFWMD 
may institute a series of progressively more severe conservation (demand management) 
measures to conserve water supplies. The SFWMD developed the Water Shortage Plan in 1982 
following a severe drought during which Lake Okeechobee reached its all-time record low level 
of 9.75 ft. NGVD. The plan provides specific guidelines for water restrictions, which are based 
on the type of use and the severity of the drought. Included within the plan are four 
progressively more severe water shortage phases (I-IV) which initially request and later require 
cutbacks in water use throughout south Florida. Included within the Water Shortage Plan are 
water use reductions which are expected to range up to 15 percent of estimated demand under 
Phase I and up to 60 percent of estimated demand under Phase IV. 

Shortage declarations by the SFWMD can be triggered by salinity intrusion into coastal aquifers 
threatening utility well fields or by low lake levels in Lake Okeechobee relative to seasonal 
norms. The declarations are typically continued until it is clear that the imbalance between water 
supplies and water demands is resolved, avoiding to the extent possible an on/off whipsaw of 
shortage declarations. 

If droughts are localized, the SFWMD will attempt to manage the regional water supply system 
to move water from areas of surplus to areas of deficit. The shortage phase declarations can be 
scaled to the municipal, utility, county, service area, or regional level commensurate with the 
extent of the water shortage. For regional droughts, such as those triggered by low Lake 
Okeechobee levels, the water shortage phases are instituted to reduce water demand on a system
wide basis. To date, the specific use restrictions of the Water Shortage Plan have been invoked 
three times: 1982,1985, and 1989 (Hall, 1991). 

The four phases of water supply shortages in the Water Shortage Plan stipulate cutbacks by 
water users in the LEe, including agricultural water usage. However, the phased restrictions in 
the Water Shortage Plan have not been applied to agriculture in the LOSA. Agricultural water 
users in the LOSA are subject to SSM for Lake Okeechobee. The required agricultural water use 
restrictions of the Water Shortage Plan are assumed to have been met when LOSA water users 
comply with Lake Okeechobee's SSM plan. 

During severe droughts, water levels in Lake Okeechobee drop as inflows are exceeded by water 
losses from releases and evaporation. If water levels fall sufficiently, SSM is instituted for the 
Lake Okeechobee. The amount of water available for use is a function of anticipated rainfall, 
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evaporation, and water needs (for the balance of the dry season) in relation to the amount of 
water currently in storage. SSM begins when lake levels fall below the watch and warning levels 
and enter Zone A. The upper limit of Zone A represents a storage amount sufficient to meet all 
demands in the following year provided that all basins receive at least 100 percent of normal 
rainfall during the year. Each of the zones represents storage levels with assigned probabilities 
of shortage. For example, if the stage in the wet season is in Zone A or lower, the area has a 50 
percent probability of a water shortage in the following winter and spring (i.e., dry season). 

The SFWMM is used to calculate weekly water allocations for each agricultural water user in the 
LOSA. Available water supplies are estimated based on lake levels and evaporation and rainfall 
estimates. Allocations are then made by comparing normal water requirements with available 
water supplies. 

The SSM rules for the EAA are bounded by SFWMD policy which commits to supplying a 
minimum of one-third of the supplemental irrigation needs for agriculture in this area. This 
lower limit of agricultural water supply is reflected in the SFWMM. This policy may effectively 
preclude crop mortality in the EAA during dry periods and limit drought effects on agriculture to 
reduced crop yields. 

2.3.2 Local Water Management 
For each crop and irrigation method in the LEC, the water use of farmers is specified by the 
Water Shortage Plan. Farmers in the LOSA have more flexibility in making water management 
decisions. Under SSM, water allocations to agricultural users in the LOSA are progressively 
cutback as shortages become more severe (Zones A to D). However, the SFWMD Governing 
Board may allow agricultural users to borrow against their seasonal allocation in the first four 
months of the dry season. The behavior of LOSA farmers in the face of water supply shortages 
is based on the vulnerability of their particular crops to water stress and the value of those crops. 
If plants do not receive sufficient moisture from precipitation or irrigation, particularly during 
critical stages in the growing season, ET is reduced, and growth rates and yields can be 
significantly affected. Some crops are more vulnerable to water stress than others. For example, 
sugarcane is more tolerant to water stress than most vegetables. As a result of water stress, the 
sugar content of the cane will be reduced, but the entire crop will not be lost. In fact, some sugar 
farmers prefer dry conditions immediately prior to harvest, since it increases the sugar content of 
the cane. Vegetables, on the other hand, can quickly suffer large yield effects and crop mortality 
in response to stress from water shortages. 

Changes in crop yield are a critical determinant of farm income and can induce changes in crop 
mix or farming practices. For farmers in the EAA who grow sugar and vegetables, their decision 
making during water shortages is based on expected crop-specific responses to water stress and 
the relative value of each crop. Farmers will allocate water on their lands based upon the 
greatest marginal value of the scarce irrigation water. When water allocations from the regional 
water system are reduced, farmers will typically give vegetables priority over sugar cane 
(Scheneman, 1997), because of the sensitivity and value of vegetable crops. As a result, 
vegetables and other non-sugar crops in the EAA are not expected to experience as great a 
cutback during shortages, since sugarcane will be the primary recipient of irrigation cutbacks. 
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Interviews conducted with a variety of experts on EAA agriculture indicate that fanners will 
generally borrow as much water as they can against their future allocation in order to fully satisfy 
the water needs of their crops for as long as possible (Personal Communications: Alvarez, 1997; 
Scheneman, 1997). Essentially, fanners in the EAA will accept the risk of extreme cutbacks 
later in the season in order to meet their full irrigation needs early in the season. Fanners weigh 
their present needs against their future needs with careful consideration. The type of crop, 
timing during the growing season, and anticipated cutbacks are included in their decision 
making. This risk-accepting behavior is supported by experience. During the 1981-1982 
drought, widespread borrowing against seasonal water allocations by fanners in the EAA was 
reinforced by above-nonnal rainfalls later in the growing season, mitigating the deferred impacts 
of the drought (Hall, 1991). The SFWMD's policy of meeting at least one-third of the 
supplemental irrigation requirements of fanners in the EAA may give additional impetus for 
farmers to borrow against their seasonal water allocations. 

Reductions in delivery of water from Lake Okeechobee to south Florida agriculture mayor may 
not result in economic losses to fanners. The 1981-1982 experience cited above is testament to 
this uncertainty. There are a variety of factors which detennine the actual economic impacts of 
shortages, including antecedent conditions, local precipitation during and after the cutbacks, crop 
types, and the timing of the cutbacks with respect to the growing season. Interviews with LOSA 
agricultural experts also suggest that fanners will not significantly modify their production 
activities during shortages. When shortages do occur, the water stress associated with irrigation 
cutbacks will result in yield reductions for the entire crop, since water stress will be unifonn 
across the entire irrigated area. Therefore, the unit costs of crop production will not change 
significantly for different yield levels. Regardless of whether the crop is 100 percent, 80 percent, 
or 50 percent of potential yield, the unit costs of crop production will be the same. As will be 
evident later in this report, this has important implications for estimating the NED impacts of 
agricultural water supply shortages resulting from the alternative regulation schedules. 

2.4 ECONOMIC POST PROCESSOR DEVELOPMENT AND FUNCTION 
The SFWMD has developed an EPP to assess the monetary effects of agricultural and M&I 
water supply shortages. The EPP, which is embedded in the SFWMM, was designed to estimate 
the agricultural and M&I water supply impacts of physical or operational changes in water 
management in south Florida, such as modifying the regulation schedule for Lake Okeechobee. 
The utility of the EPP for estimating the potential economic effects of the alternative regulation 
schedules is examined below. 

The EPP was originally developed to estimate the benefits of structural and/or operational 
improvements to the regional water supply system by monetizing the value of south Florida's 
unmet demands for agricultural and M&I water supply. As illustrated in Figure 2-1 and 
described below, the agricultural element of the EPP was developed through a five-part process. 

2.4.1 Development of the Agricultural Field Scale Irrigation Requirement Simulation 
Model 

The Agricultural Field Scale Irrigation Requirement Simulation (AFSIRS) was developed at the 
Agricultural Engineering Department of the University of Florida (Smajstrla, 1990). This model 
predicts water requirements for maximum crop yields. It does not predict crop yields, but 
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instead calculates the quantity and frequency of irrigation necessary to avoid water stress to 
crops. The program contains the data necessary to model all of the commercially important 
crops in Florida under various irrigation schemes and with a wide variety of soil types. 

AFSIRS calculates irrigation requirements and ET rates as a function of crop type, soil type, 
irrigation system, growing season, and climatic conditions. The model assumes that irrigation 
requirements are met from the unsaturated zone through rainfall or supplemental irrigation. As 
illustrated in Figure 2-1, the model draws upon four data files. The user specifies three sets of 
input parameters for the agricultural plot: soils, crops, and irrigation systems. These inputs are 
combined with time-series precipitation data and simulated potential and crop-specific ET and 
potential ET (PET) rates respectively. The model then calculates how much water is required by 
the selected crop at a particular point in its growing season under specific soil and climatic 
circumstances. AFSIRS has been successfully tested and applied in south Florida. The 
SFWMM contains an AFSIRS module that is used to estimate daily water requirements of 
irrigated agriculture in the LOSA and the LEe. 

2.4.2 Modification of the Agricultural Field Scale Irrigation Requirement Simulation 
Model for Drought Applications 

Thompson and Lynne (1991) of IFAS modified the AFSIRS program for drought impact 
analysis. Among the modifications made by Thompson and Lynne was the introduction of the 
Stewart equation into the model. The Stewart equation relates the difference between actual ET 
and PET to changes in crop yield. The logical basis for the Stewart equation is that plants reduce 
their transpiration when they are water stressed, and this reduction is an indicator of stress
induced effects on crop yield. The Stewart equation is as follows: 

where: 
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p 
ETaet 
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= actual crop yield per acre (simulated) 
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= potential evapotranspiration (PET) 
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According to Thompson and Lynne, the Stewart equation is widely accepted. The crop-specific 
Beta coefficients (J), which relate water stress to crop yields, are based on research conducted 
for the Food and Agricultural Organization of the United Nations (Doorenbos and Kassam, 
1979). The Beta coefficients depend on the crop type and growth stage being modeled. 
Thompson and Lynne caution users of this model that the Beta coefficients contained in the 
program have been obtained from experimental data. For annual crops, single coefficients are 
included in the model for four growth stages: early vegetative, flowering, yield formation, and 
ripening. For perennials, it is more difficult to produce coefficients for specific growth periods. 
For example, it is well known that citrus is sensitive to water shortages during flowering. 
However, the actual flowering period will vary with climate and with soil moisture. This is 
problematic for AFSIRS, since it calculates irrigation requirements using the calendar date as a 
key to crop growth stage. 

In the modified AFSIRS program, the user must specify actual yields (Yael) as a proportion of the 
unconstrained yield (Y max). The model uses the Stewart equation to simulate actual ET (ETacI)' 
In the model, ET ael is drawn from the unsaturated zone, and the water comes from rainfall or 
supplemental irrigation. Precipitation estimates contained in the climatic data file are used by 
the modified AFSIRS program to compute the supplemental irrigation required for the specified 
crop yields. 

Thompson and Lynne (1991) attempted to validate the modified AFSIRS program. This was 
problematic however, since there were no subsequent agricultural droughts with which to 
compare the model's predictions. Instead, the model was tested against three crop-growth 
models which have been tested extensively in north Florida. The modified AFSIRS model 
generated results which were similar to the other models. Improvements were subsequently 
made to the model during the calibration process. 

2.4.3 Regression Analysis 
The SFWMD used the modified AFSIRS to determine the functional relationships among actual 
ET and PET, irrigation levels, and precipitation for a wide variety of crop and irrigation schemes 
(March, 1996). This was done by performing a series of model runs, specifying a range of 
different actual yields (Yaet): 100%,75%,60%,50%,40%, and 25%. This generated a series of 
simulated ETac' values. Regression equations were then computed to relate modeled monthly 
ET to monthly PET, rainfall, and net irrigation. The general functional form of the regression 
equations is double (natural) logarithmic: 

where: 
ETijkl = actual ET in month i of crop j on soil type k for yield level! 
PETi = Modified Penman-Monteith potential ET in month i 
Raadj, = measured rainfall in month i 
Iradjijkl = simulated net irrigation in month i of crop j on soil type k at yield level! 

(Note: ~i here are regression coefficients, not the crop output factors in the Stewart equation) 
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2.4.4 Spreadsheet Prototype 
The SFWMD developed a spreadsheet prototype of the EPP. During periods when available 
irrigation water supplies are less than what the AFSIRS model predicts is necessary to support 
maximum crop yields, the EPP estimates the potential reduction in agricultural revenues using 
the functions described above. The lower crop yields estimated using the regression functions 
are compared against maximum yields to determine changes in yield per acre. These values are 
then multiplied by the number of acres to estimate changes in total crop outputs. Crop outputs 
are multiplied by market prices to compute the potential revenue effects of water shortages. 

2.4.5 Linkage to South Florida Water Manegement Model 
Once the spreadsheet prototype was successfully tested, the SFWMD embedded the EPP within 
the SFWMM. The SFWMM outputs of PET, irrigation water supply, and precipitation were 
combined with the land use profile (agricultural) for input to the EPP. The AFSIRS module 
determines the irrigation requirements for specific crops in particular locations. When irrigation 
water supply is insufficient to meet crop requirements, the EPP estimates the potential reduction 
in total revenues which could result from water shortages. 

2.5 ECONOMIC POST-PROCESSOR ASSESSMENT 
The EPP model has some theoretical and experimental components. When the U.S. Department 
of Agriculture (USDA), NRCS was supporting the Corps in its attempt to estimate the effects of 
the alternative regulation schedules on agricultural water supply, the staff considered using 
historical data to develop crop-specific relationships between crop yields and irrigation water 
shortages. The NRCS reviewed the past 25 years of agricultural water supply data available 
from the SFWMD and compared this information with historic data on crop yields in south 
Florida. According to NRCS staff, there was only one drought year during this period 
(i.e., 1982) when there was a significant shortage of irrigation water in south Florida. During 
that year, crop yields were significantly lower than other years. However, during 1982 there was 
also a freeze that resulted in substantial crop damage. Unfortunately, it was not possible to 
distinguish the effects of the freeze from the effects of the drought. 

The EPP was reviewed to assess its suitability for estimating the NED effects of the LORS 
alternatives on agricultural water supply. All five developmental elements illustrated in Figure 
2-1 were examined. First, available AFSIRS documents were reviewed to determine its purpose, 
function, assumptions, strengths, and shortcomings (Thompson and Lynne, 1991). Second, a 
copy of the modified AFSIRS program for drought impact analysis was obtained from the 
SFWMD, including input data files, a copy ofthe computer code, and supporting documentation. 
Test runs of the modified program were made to evaluate program inputs, function, and outputs. 
Third, the documentation of the regression analyses that were conducted to develop the 
functional relationships between simulated ETac( and PET, precipitation, and irrigation was 
reviewed. In addition, SFWMD personnel (Dr. Richard March) involved in developing the EPP 
were interviewed. Fourth, the spreadsheet prototype of the EPP was examined and tested to 
evaluate the logic underlying the calculation of the monetary effects of agricultural water 
shortages. Finally, the draft documentation for the SFWMM was reviewed to determine: (1) the 
outputs from the model used by the EPP and (2) the function of the AFSIRS module within the 
SFWMM. In addition, the output files from the EPP runs conducted for this investigation were 
scrutinized to determine how the EPP interacts with the SFWMM. 
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Based upon the review of the EPP-related materials, the EPP seems to be a logical and practical 
approach to a difficult problem (i.e. estimating changes in crop yields and revenues associated 
with irrigation water shortages). However, there are four categories of issues that qualify the use 
of the EPP. These issues do not preclude using the EPP to estimate the NED effects of the 
regulation schedule alternatives on agricultural water supply, but they qualify interpretation of its 
outputs. 

2.5.1 Crop Response 
The agricultural science that underlies the AFSIRS model is in its infancy. However, the 
program has been tested by the SFWMD, and calibrated for use in the SFWMM. The Beta 
coefficients used in the Stewart equation are less evolved and should be considered experimental 
at this time. Additional research is needed to refine these coefficients. This research could 
determine the sensitivity of crop yields and revenue effects to changes in Beta coefficients. The 
most useful validation of the drought model would be to test it against empirical data from an 
actual drought event. 

It is unclear whether the yield reductions predicted by the modified AFSIRS model imply crop 
mortality or, in the case of perennials (e.g., citrus), long-term damage that may affect future crop 
yields. Crop mortality would probably be limited to severe water shortages, but these events 
may comprise a significant share of potential revenue effects of water shortages. However, as 
noted previously, the SFWMD has a policy that commits Lake Okeechobee water supplies 
sufficient to meet at least one-third of the supplemental irrigation needs of EAA farmers. This 
minimum irrigation level may prevent extensive crop mortality in the EAA during droughts. 

2.5.2 Growing Season 
The timing of agricultural water supply shortages during the growing season is a critical factor in 
determining the extent and severity of potential crop losses. The difficulty of applying specific 
Beta coefficients to particular growth stages was mentioned earlier. In the EPP, the user 
specifies the start and end months for the growing season for each crop. The simulation of 
revenue effects is based upon estimates of yield reductions that would result from water 
shortages during the specified months. If the actual growing seasons are not well aligned with 
the modeled growing seasons, the accuracy of the simulation could be compromised. The 
climate of south Florida is problematic in this regard, since it allows more flexibility in planting 
and harvesting than more northern climates. 

There is an additional complication associated with crop rotation. As described previously, it has 
been estimated that approximately 12.5 percent of the land under sugarcane cultivation is fallow 
at any given time. If this is true, that would remove over 60,000 acres of sugarcane cultivation 
from vulnerability to water shortages. The EPP does not take crop rotation into consideration 
and therefore may overestimate the potential damages associated with water shortages. Land 
rotation considerations might also be important for other crops, as well. 

2.5.3 South Florida Water Management Model Constraints 
The SFWMM provides tremendous analytical power for evaluating the regulation schedule 
alternatives. However, there are some model-related constraints that affect its use in estimating 
the economic effects of agricultural water shortages. First, the land use categories in the 
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SFWMM are broader than those used by the EPP. The AFSIRS program is able to accommodate 
many different crop types and soil varieties not modeled in the SFWMM. 

Second, the spatial resolution of the SFWMM model is too coarse to accurately assess the 
agricultural impacts of the regulation schedule alternatives with great confidence. For example, 
the SFWMM does not recognize crops other than sugar in the EAA, since none of the four 
square-mile grid cells are dominated by non-sugar crops. In actuality, there are 40,000 acres of 
non-sugar crops in the EAA. 

In addition, the model presents a single value for soil depth in a grid cell. In the EAA, the depth 
of the soil is a critical factor in assessing the drought vulnerability of sugarcane. A single value 
(i.e., model node) for an area of four square miles may mask significant differences in drought 
vulnerability for the same crop. Finally, the model must make assumptions about the behavior of 
farmers in the LOSA during extended dry periods. The ability of farmers to borrow water early 
in the dry season creates significant uncertainty regarding the timing and effects of water 
shortages. 

2.5.4 Prolonged Water Shortages 
The EPP calculates crop yield effects on a monthly basis. For shortages of several months 
duration, the EPP may overestimate the effects on crop yield and revenue because each month is 
treated independently in the EPP. An example may best explain how an overestimate may occur. 
If there was a water shortage of 20 percent during the first month of the shortage, crop yields 
might be reduced by ten percent. Ifthe same shortage persisted to the following month, the crop 
yield effects would again be calculated at ten percent. At the end of the year, the shortage would 
be tallied by the model as reducing crop yields by 20 percent. However, a 20 percent shortage 
sustained over two months might actually result in less than a 20 percent reduction in annual 
yield. Even if the ten percent value for the second month was correct, it should probably be 
discounted (i.e., applied to the 90 percent of yield remaining after the first month of the 
shortage). One possible way to address this issue would be to treat shortages with durations of 
multiple months as a single event, evaluating the aggregate water shortage and applying that 
percentage to the maximum crop yield. 

2.6 POTENTIAL NATIONAL ECONOMIC DEVELOPMENT EFFECTS ON 
AGRICULTURAL WATER SUPPLY 

The NED account should reflect changes in net farm income that are associated with reduced 
agricultural water supply. According to the SFWMM analyses, the alternative regulation 
schedules will have different effects on agricultural water supply in the study area and thereby 
have different impacts on farm incomes. For the LORSS, the determination of NED effects on 
agricultural water supply requires a four-part process. First, the available water supplies are 
estimated for each alternative plan. Second, the supplies of the alternative plans are compared to 
water demand forecasts to identifY potential shortfalls in water deliveries. Third, identified 
shortages are translated into dollar-value reductions in net farm income. Finally, the monetary 
costs of water supply shortages of each alternative plan are compared to the costs anticipated in 
the absence of any action (i.e., comparing the with- and without-project conditions) to estimate 
the net economic effects of the alternative plans. The first two steps have been accomplished in 
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the SFWMM using the model's 36-years of daily simulations. The third and fourth steps are 
addressed below. 

2.6.1 Revenue And Income Effects 
The economic effects of changes in agricultural water supply can be registered in the NED 
account ifthere are resulting changes in either crop damages or land use. No land use effects are 
anticipated for the Restudy, since implementation of any of the alternative restoration plans is 
not expected to induce any changes in crop patterns. Therefore, the potential NED effects of 
changes in agricultural water supply are estimated based upon expected changes in net farm 
income during drought conditions. The NED account should include the net farm income effects 
associated with changes in both revenues and production costs resulting from plan 
implementation. 

F or sugarcane and non-sugar crops, the cost of crop inputs incurred over the course of the 
growing season would not change during shortages. The potential income effects of water 
shortages would therefore be derived from changes in harvesting and transportation (to 
processing facilities) costs. For sugarcane, harvesting and transportation in the EAA are 
conducted by the sugar mills, which then deduct these costs from their payments to the farmers 
for the cane. Sugarcane harvesting costs would not be expected to change during shortages for 
two reasons. First, while shortages would reduce sugarcane yields, it is assumed that the 
SFWMD will provide sufficient irrigation water supplies to avoid crop mortality. As a result, the 
same area would be harvested during shortages as during non-shortage periods, since sugarcane 
is drought-tolerant. Second, since sugarcane harvesting is entirely mechanized, the combines 
would harvest the same areas during shortages with costs identical to non-shortage periods. 

Under water stress, sugarcane yields in terms of biomass are reduced. Consequently, reductions 
in transportation costs to the sugar mills are expected. Given the relatively small shortage
induced changes in transportation costs anticipated for sugarcane and the inherent difficulty in 
quantifying them, it can be assumed for practical purposes that changes in farm revenues are 
approximately equal to changes in farm income. However, the exclusion of changes in 
sugarcane transportation costs during shortages may slightly exaggerate reductions in farm 
income associated with water shortages. 

For vegetables and other non-sugar crops in the EAA, the assumption that changes in revenue 
equal changes in income is valid for other reasons. In the EAA, non-sugar crops such as rice, 
sod, and truck vegetables are raised by sugar farmers as supplemental crops. Based upon 
interviews with experts on EAA farm practices, it appears that during shortages, these crops 
would have irrigation priority over sugarcane. These crops are high-value relative to cane, and 
they are much more vulnerable to water shortages. 

In the LEC, the assumption that changes in revenues would equal changes in income would not 
be applicable to non-sugar crops (i.e., row crops and citrus). There would be some reductions in 
harvesting costs, as well as reductions in transportation costs. However, most of the effects of 
agricultural water shortages in the LEC are associated with urban landscaping and golfland uses, 
not commercial agriculture. Consequently, the assumption that changes in revenues equal 
changes in farm income remains valid for agriculture in the LEC, as well as in the EAA. 
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2.6.2 Agricultural Water Supply in the Everglades Agriculture Area and Lower East 
Coast 

Table 2-5 contains the SFWMM-simulated revenue (and income) effects on agriculture in the 
EAA and LEC associated with the current regulation schedule and the five alternative schedules. 
The values contained in this table represent the values of unmet demand for agricultural water 
supply, translated into income losses using the EPP. The value of unmet demand is defined as 
the difference between maximum possible yields under unconstrained water conditions and the 
yields predicted by the model for each regulation schedule. Therefore, the higher the value of 
unmet listed in the table, the greater the reduction in potential yields (and revenue losses) 
imposed by each alternative. Alternative regulation schedules with lower unmet demands than 
existing conditions indicated decreased crop losses (i.e., improved conditions). 

The values in Table 2-5 represent simulated income losses from agricultural water supply 
shortages during the 36-year simulation period. The value includes the estimated demands not 
met for urban (turf) and golf (turf) land uses, as well as agricultural crops. The average annual 
values are arithmetic averages of total income effects distributed over the 36 years. As indicated 
in this table, two of the alternative regulation schedules (Alternative T2 and T3) result in the 
greatest unmet demand for agricultural water beyond that of the current schedule. The other 
three alternatives (I bs2, I bs2 _ m and Tl) are expected to meet agricultural water demands more 
effectively. The value of the affected crop yields is represented in 2006 normalized prices, as per 
Corps regulations. 
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TABLE 2-5 
VALUE OF UNMET DEMAND FOR AGRICULTURAL WATER SUPPLY 

EAA AND LEC ~$2006~* 
Total Average 

Scenario Area 2000 Annual 2000 
2007LORS EAA $2,573,060 $71,474 
2007LORS SAl $0 $0 
2007LORS SA2 $0 $0 
2007LORS SA3 $0 $0 
2007LORS SA4 $0 $0 
2007LORS Total $2,573,060 $71,474 

Ibs2 EAA $3,690,324 $102,509 
Ibs2 SAl $0 $0 
Ibs2 SA2 $0 $0 
I bs2 SA3 $0 $0 
Ibs2 SA4 $0 $0 
Ibs2 Total $3,690,324 $102,509 

Ibs2 m EAA $3,815,519 $105,987 
Ibs2 m SAl $0 $0 
Ibn m SA2 $0 $0 
Ibs2 m SA3 $0 $0 
Ibs2 m SA4 $0 $0 
Ibs2 m Total $3,815,519 $105,987 

Tl EAA $3,714,756 $103,188 
Tl SAl $0 $0 
Tl SA2 $0 $0 
Tl SA3 $0 $0 
Tl SA4 $0 $0 
Tl Total $3,714,756 $103,188 
T2 EAA $5,323,139 $147,887 
T2 SAl $0 $0 
T2 SA2 $0 $0 
T2 SA3 $0 $0 
T2 SA4 $0 $0 
T2 Total $5,323,139 $147,887 
T3 EAA $5,165,974 $144,949 
T3 SAl $0 $0 
T3 SA2 $0 $0 
T3 SA3 $0 $0 
T3 SA4 $0 $0 
T3 Total $5,165,974 $143,499 

*(totals were generated by the South Florida Water Management Model economic post processor, normalized to 2006 prices, 
and then given an average annual value between the model analysis period of 36 years) 
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OVERVIEW 

The hydrologic effects of the alternative regulation schedules also have implications for M&I 
water supply. In the LORSS area, most of the M&I water use is in the three service areas of the 
LEC. If water demands exceed supplies, shortages may result, and cutbacks may be imposed by 
the SFWMD. 

As outlined in the previous chapter, the SFWMD' s Water Shortage Plan curtails water use in 
south Florida using a four-phase progression of increasingly severe restrictions: Phase I 
(Moderate), Phase II (Severe), Phase III (Extreme), and Phase IV (Critical). Cutbacks in the first 
two phases are primarily voluntary. In the more severe shortages (Phases III and IV), mandatory 
use restrictions are imposed. The cutbacks imposed by the plan affect residential, commercial, 
and industrial water users. The restrictions on M&I water use during shortages have associated 
opportunity costs. The economic impacts of the alternative regulation schedules are the 
differences between the without-project costs associated with the current regulation schedule and 
the with-project costs associated with the alternative regulation schedules. 

Whether voluntary or mandatory, shortages of M&I water supply (i.e., agricultural shortages) 
can have significant economic implications. There may be direct costs associated with active 
conservation measures (i.e., reducing water use during shortages), particularly for residential and 
commercial water users who may experience opportunity costs as a result of reduced supplies, 
affecting water-related activities such as watering lawns and washing cars. If shortages are 
trequent, there may be M&I costs associated with developing new sources of supply, increased 
treatment costs, and/or instituting passive water conservation measures (low-flow plumbing 
fixtures) which reduce day-to-day water use. There may also be secondary effects, such as the 
utility revenue losses that are experienced when M&I users reduce consumption during 
shortages. 

3.1 CONCEPTUAL APPROACHES TO MUNICIPAL AND INDUSTRIAL WATER 
SUPPLY EVALUATION 

The alternative regulation schedules could potentially affect the frequency, severity, and duration 
of M&I water shortages. The conceptual basis for evaluating the economic effects of changes in 
M&I water supply associated with alternative plans is society's willingness to pay (WTP) for the 
increase in the value of goods and services attributable to the water supplied. The Corps' 
planning guidance stipulates that where the price of water reflects its marginal cost, the price 
should be used to calculate WTP for water supply (in this case, for the amount of water foregone 
in the supply shortfall). In the absence of such direct measures of WTP, the effects of water 
supply plans should instead be measured by the least cost alternative (LCA) to replace the 
shortfall in supply 

The LCA method is widely used in the Corps, given the difficulty of directly measuring WTP for 
water supply. However, for the LORSS, WTP was selected as the primary approach to estimate 
M&I water supply impacts for two principal reasons. The first reason concerns how M&I water 
is supplied to users in the LEC. In the LEC service areas, M&I water is supplied to users by 
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local utilities. The utilities draw upon local water resources (primarily groundwater) to meet 
customers' needs. When shortages occur during prolonged dry periods, the utilities can draw 
upon the regional water supply system to augment their supplies or the utilities can develop 
supplemental sources of water. These supplemental sources include: (I) developing additional 
well fields, (2) instituting more aggressive water conservation measures, or (3) tapping the deep 
Floridan aquifer, treating this brackish water with reverse osmosis and blending it with water 
from other sources. 

The ability of local utilities to draw upon the regional system or tap local resources for 
alternative sources of supply is not a practical alternative. The LeA for a utility during a 
particular shortage would depend on the condition of the regional system. If the shortage was 
localized, a utility might be able to draw freely upon the regional system, and supplemental 
sources of supply would not be needed. However, if the water shortage was regional in nature, 
then access to regional water supplies would be limited by widespread shortages and institutional 
restrictions, limiting the ability of local water utilities to develop alternative sources of supply. 

The second reason that WTP was selected as the principal approach for calculating the economic 
effects of M&I water shortages is based on ability of the EPP to estimate M&I water supply 
effects of the alternative regulation schedules. The SFWMM runs conducted for this 
investigation compared M&I water supply with demand. This requires a 
disaggregation/distribution procedure that will account for spatial and sectoral uses, as well as 
groundwater pumpage. In its 36-year simulations, the SFWMM estimated the location, severity, 
and duration of M&! water supply shortages. It also simulated the frequency and phase of water 
shortage declarations based on: (I) Lake Okeechobee levels and (2) salinity intrusion into 
coastal aquifers (estimated using water surface elevations in monitoring wells). These outputs 
from the SFWMM were then input to the EPP to calculate the economic effects of changes in the 
level of M&I water supply for each alternative regulation schedule. 

F or each of the water shortage phases, the EPP estimates dollar damages from cutbacks based on 
the WTP (in dollars per 1000 gallons) of regional M&I water consumers. The SFWMD 
developed these public water supply loss values on the basis of a 1992 survey of M&I water 
users in south Florida. The survey, which was conducted following regional water shortages in 
1989 and 1992, queried respondents' WTP for water under Phase III and Phase IV reductions. 
SFWMD staff economists adjusted these values to estimate WTP values for Phases I and II and 
inflated the WTP values for all four water shortage phases to reflect consumer surplus. The 
water supply shortfalls in a given shortage phase are multiplied by the WTP associated with that 
phase to determine the economic costs of the shortage. The values of the unmet water demands 
during M&! shortages are the basis for comparing the alternative regulation schedules against the 
without-project future conditions. 

3.2 EVALUATION OF ALTERNATIVE REGULATION SCHEDULES 
The NED costs of reductions in M&! water supply are the changes in the quantity or price of 
delivered water over time between the with- and without-project conditions. The SFWMM runs 
indicate that there will be unmet demand for M&! water supply under both existing and future 
conditions for the current regulation schedule and the alternative regulation schedules. Table 3-2 
summarizes the economic value of unmet demand for M&! water supply associated with the 
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current regulation schedule and the five alternative schedules under the 2000 scenario. As was 
the case with agricultural water supply, the larger the value, the greater the losses/negative 
effects associated with water shortages. Alternative regulation schedules with values larger than 
the without project condition will worsen M&I water supply shortages. Alternatives with lower 
values than the without project condition represent improvements (i.e., reductions in unmet 
demand). 

Average annual costs are included in this table, which were calculated as the arithmetic average 
over the 36-year simulation period. The values in Table 3-2 represent the simulated dollar 
amounts that M&I water users are willing to pay for water they want but do not receive during 
water shortages. 
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TABLE 3-2 
VALUE OF UNMET DEMAND FOR M&I WATER SUPPLY (2000) 

($2006)* 

Scenario Area 
TotalM&I Average Annual 

2000 M&I2000 

2007LORS 
SAl $72,740,000 $2,020,556 

2007LORS SA2 $170,484,000 $4,735,667 

2007LORS SA3 $133,176,000 $3,699,333 

2007LORS SA4 $111,230,000 $308,972 

2007LORS Total $487,630,000 $10,764,528 

Ibs2 a SAl $(9,588,000) $(266,333) 

Ibs2 a SA2 $(12,293,000) $(341,472) 

Ibs2 a SA3 $( 17,597,000) $(488,806) 

Ibs2 a SA4 $(1,416,000) $(39,333) 

Ibs2 a Total $(40,894,000) $(1,135,944) 

Ibs2 m SAl $(9,588,000) $(266,333) 

Ibs2 m SA2 $( 12,293,000) $(341,472) 

Ibs2 m SA3 $(17,597,000) $(488,806) 

Ibs2 m SA4 $(1,416,000) $(39,333) 

Ibs2 m Total $(40,894,000) $(1,135,944) 

Tl SAl $(9,588,000) $(266,333) 

Tl SA2 $(12,293,000) $(341,472) 

Tl SA3 $( 17,597,000) $(488,806) 

TI SA4 $(1,416,000) $(39,333) 

Tl Total $(40,894,000) $(1,135,944) 

T2 SAl $1,915,000 $53,194 

T2 SA2 $2,292,000 $63,667 

T2 SA3 $3,469,000 $96,361 

T2 SA4 $321,000 $8,917 

T2 Total $7,997,000 $222,139 

T3 SAl $1,915,000 $53,194 

T3 SA2 $2,292,000 $63,667 

T3 SA3 $3,469,000 $96,361 

T3 SA4 $321,000 $8,917 

T3 Total $7,997,000 $222,139 

*(totals were generated by the South Florida Water Management Model economic post processor, indexed fa 2006 prices, 
and then given an average annual value between the model analysis period of 36 years. Totals in parenthesis 

denote that demand has been met and exceeded by the expressed total) 
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4. COMMERCIAL NAVIGATION 

OVERVIEW 

The purpose of this chapter is to evaluate the potential impact of alternative regulation schedules 
on commercial navigation in the Lake Okeechobee Waterway, which consists of Lake 
Okeechobee, the Caloosahatchee River, and the St. Lucie canal. The alternative regulation 
schedules were designed to have different effects on water levels in Lake Okeechobee. The 
potential impacts on commercial navigation are based on associated changes in the frequency of 
low water events from the current plan, 2007LORSalternative. If some portion of the 
commercial vessel fleet draws all of the waterway's authorized depths, reduced lake stages may 
prohibit passage of those vessels, delay their passage, or induce reductions in their loads. These 
impacts could have economic impacts on the shippers or the commodities being transported. 

As shown in Table 4-1, there are some differences in the frequency of events among the 
alternative regulation schedules and the 2007LORS schedule. In the 36-years of record 
simulations, the model estimated that there would be one additional time that the lake stage is 
below 12 feet for more than 365 days between the 07LORS without-project condition schedule 
and each alternative. The number of years that the lake stage is below 11 feet for greater than 80 
consecutive days over the 36-year simulation resulted in each of the alternative regulation 
schedules having more of these low-water years. The number of days that lake stage is below 
12.56 feet over the 36-year simulation for each alternative is greater than the 07LORS 
alternative. The assessment of commercial navigation impacts will be based on the differences 
between the current regulation schedule (07LORS) and each of the four alternative regulation 
schedules for the three performance measures shown in Table 4-1. Based on these performance 
measures, ranking the alternatives from least to worst impact on commercial navigation would be 
as follows: (1) 07LORS; (2) IbS2-A; (3) T1; (4) IbS2-m; (5) T3; and (6) T2. 

4.1 PHYSICAL FEATURES OF THE WATERWAY 
The Lake Okeechobee Waterway was completed in 1937 and includes 154 miles of navigation 
channel and five lock structures linking Stuart on the Atlantic Ocean with Ft. Myers on the Gulf 
of Mexico. The five lock and dams (from west to east) are: W.P. Franklin, Ortona, and Moore 
Haven on the Caloosahatchee River; and Port Mayaca and St. Lucie on the St. Lucie Canal. The 
Moore Haven and Port Mayaca Locks connect Lake Okeechobee with the Caloosahatchee River 
and St. Lucie Canal, respectively. Using the locks to designate waterway reaches, the channel 
dimensions of the Lake Okeechobee Waterway at lake elevation 12.56 ft. NGVD are presented 
in Table 4-2. As indicated in this table and Figure 4-1, there are two routes from Port Mayaca on 
Lake Okeechobee's eastern shore to Clewiston on the southwestern shore. Route I, which cuts 
across Lake Okeechobee, has an authorized channel depth of eight feet. However, due to one 
and a half feet of shoaling in the lake just west of Port Mayaca Lock, at the 12.56 feet lake stage 
navigation depth is now equivalent to six and a half feet. Route 2, which hugs the eastern 
shoreline, is known as the rim canal. This route has a shallower authorized channel of six feet 
and is longer than Route 1, but it is more sheltered. However, due to the one and a half feet of 
shoaling, at the 12.56 feet lake stage, the navigation depth is now equivalent to four and a half 
feet. The shallow depths of Lake Okeechobee can induce severe wave conditions on the lake 
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that are disproportionate to wind velocities. During inclement weather, the rim canal is the 
preferred route between Clewiston and Port Mayaca. 

TABLE 4-1 
COMMERCIAL NAVIGATION 

SIMULATED NUMBER OF UNDESIRABLE LOW LAKE STAGE EVENTS 

07LORS AI! Alt Tl T2 T3 
IbS2-A IbS2-m 

Number of times 2 2 2 2 2 
lake stage below 
12 feet for more 
than 365 days 
Number of times 5 6 7 8 6 6 
lake stage below 
II feet over 80 
days 
Number of days 2,876 4,839 4,922 4,909 5,156 5,128 
lake stage < 12.56' 

TABLE 4-2 
CHANNEL DIMENSIONS LAKE OKEECHOBEE WATERWAY 

Waterway Reach 
Atlantic Intracoastal to St. Lucie Lock 
St. Lucie Lock to Port Mayaca Lock 
Port Mayaca Lock to Clewiston (rim canal) 
Port Mayaca Lock to Clewiston ( open lake) 
Clewiston to Moore Haven Lock (rim canal) 
Moore Haven Lock to Ortona Lock 
Ortona Lock to W.P. Franklin Lock 
W.P. Franklin to Guifintracoastal 

Channel 
Dimensions 

outside project limits 
8' x 100' 
6' x 100' 
8' x 100' 
8' x 80' 
8' x 90' 
8' x 90' 

outside project limits 
TOTAL 

Length of Reach 
15.1 miles 
23.7 miles 
39.5 miles 
28.5 miles 
10.5 miles 
15.5 miles 
27.9 miles 
33.2 miles 

154.4 miles (open lake) 
165.4 miles (rim canal) 

The depth of this waterway is controlled by managing lake levels; no maintenance dredging is 
conducted for this waterway. Consequently, lake levels above (or below) 12.56 ft. NOVO will 
result in a corresponding increase (or decrease) in channel depths. Navigation depths are 
computed by subtracting 12.56 feet from the lake elevation and then adding six and a half feet 
for Route 1 and four and a half feet for Route 2. For example, at a lake level of 11 ft. NOVO the 
channel depth would be 4.94 ft. NOVO (11.00-12.56+6.50) in the open lake and 2.94 ft. NOVO 
(11.00-12.56+4.50) in the rim canal. 

There are five locks on the Lake Okeechobee Waterway, all operated by the Corps. Three locks 
are located on the Caloosahatchee River: the Moore Haven Lock on Lake Okeechobee (R.M. 
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78), the W.P. Franklin Lock and Dam (R.M. 122) between Tice and La Belle, and the Ortona 
Lock (R.M. 93.6). In addition, there are two locks on the St. Lucie Canal: the Port Mayaca 
Lock on Lake Okeechobee's eastern shore (R.M. 38.5) and the St. Lucie Lock (R.M. 15.3) near 
Interstate 95 (1-95). 

Table 4-3 presents the lock dimensions for the five locks and dams on the Lake Okeechobee 
Waterway. The elevation ofthe bottom of Lake Okeechobee is approximately equal to sea level. 
As a result, with a lake elevation at 15.5 ft. NGVD, the Caloosahatchee and St. Lucie locks 
would have a combined lift of approximately 15.5 feet and 14.5 feet, respectively. The 
difference is explained by the Caloosahatchee locks releasing further inland (upstream) from the 
coast than the St. Lucie locks. Three of the locks have head differences of several feet. 
However, two locks have significantly larger head differences. Ortona Lock has a head 
difference of approximately eight feet, and St. Lucie typically has lift elevations in excess of 
13 feet. The chamber depths of the five locks depend on the lock head. At the lowest 
operational levels, the chambers would have depths far in excess of the authorized project 
depths. Therefore, the lock chambers do not constitute depth constraints to waterway traffic 
under conceivable circumstances. 

TABLE 4-3 
LOCK DIMENSIONS 

LAKE OKEECHOBEE WATERWAY 

Lock Dimensions (feet) 
St. Lucie 50' x 250' 
Port Mayaca 56' x 400' 
Moore Haven 50' x 250' 
Ortona 50' x 250' 
W.P. Franklin 56' x 400' 

4.2 WATERWAY OPERATION 
As previously discussed, the Caloosahatchee River and the St. Lucie Canal are primary outlets 
for Lake Okeechobee and critical components of the Lake Okeechobee Waterway. The locks 
and dams are operated in a manner that supports commercial navigation as well as other project 
objectives. Each of the locks and dams has a spillway that can be used for the lake's regulatory 
releases. The spillways and the locks release freshwater downstream and eventually into the 
Gulf of Mexico and the Atlantic Ocean. Releases are carefully controlled to regulate lake levels, 
maintain adequate depths for navigation in the two outlet waterways, and minimize salinity 
impacts on the two receiving estuaries. 

Water is typically released through the Caloosahatchee River before the St. Lucie Canal for two 
reasons. First, freshwater releases to the St. Lucie Canal are limited due to ecological effects of 
freshwater releases on the estuary. Second, the water treatment facility for the town of Olga is 
located in the Caloosahatchee reach between the W.P. Franklin and Orton a Locks. The plant is 
not allowed to discharge chloride-treated effluent to the river if chloride concentrations in the 
receiving waters are in excess of 250 parts per million (ppm). The three Caloosahatchee locks 
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and dams are typically operated to keep salinity in this river reach low enough to receive the 
plant effluent. Since the Caloosahatchee River downstream of W.P. Franklin is tidal, this 
involves a continual release of freshwater from Lake Okeechobee. In addition, the lock 
operators will occasionally flush the waterway to remove algae and to restore dissolved oxygen 
levels. In the St. Lucie Canal, the St. Lucie Lock is the main interface between Lake 
Okeechobee and the Atlantic Ocean. When the lake level is below 14 ft. NGVD, the Port 
Mayaca Lock is opened, and water levels for the reach from Lake Okeechobee to the St. Lucie 
lock are controlled by lake levels. 

During water shortages, the operation of the Lake Okeechobee Waterway is altered. In all four 
phases of the SFWMD's Water Shortage Plan, lock operations can be restricted to conserve 
water in Lake Okeechobee and maintain acceptable salinity concentrations in the estuaries 
downstream of the locks. The operation of the W.P. Franklin Lock is a particular focus of the 
plan. Under the Plan, the SFWMD will request the Corps to limit lockages at W.P. Franklin to 
one every four hours, once a week, if chloride concentrations at the lock exceed 180 ppm and a 
rainfall event in excess of one inch in 24 hours is not predicted in the surface water use basin 
within the next 48 hours. If these restrictions are insufficient to reach the salinity target at 
W.P. Franklin, the SFWMD can then request the Corps to restrict lockages to one every four 
hours, twice per week. If these additional measures are insufficient in maintaining chloride 
concentrations to acceptable levels, the SFWMD can request that the Corps further prohibit 
lockages. 

4.3 COMMERCIAL W A TERW A Y USE 
Table 4-4 provides a summary of the net short tons of freight traffic traversing the Lake 
Okeechobee Waterway from 1986 through 2004. Commercial navigation on this waterway was 
relatively stable from 1987 through 2000 with substantial variability year to year. However, 
there has been a serious decline in freight traffic (net short tons) since 2001. As shown in 
Table 4-4, the Lake Okeechobee Waterway was used to transport 728,000 net short tons with 
2,445 trips in 2000 and only 384,000 net short tons with 2,157 trips in 2001. In 2001, 
commercial net short tons dropped by 47 percent, but the number of commercial trips only 
decreased by 12 percent. At the same time, there was a dramatic decrease in the total number of 
vessels going through the locks from 2000 (52,174) to 2001 (25,036) (these numbers include 
recreation vessels). From 2001 to 2002, the number oftrips as well as the net short tons dropped 
drastically from 2,157 to 254 trips and 384,000 to 36,446 net short tons. These low numbers 
continued through 2004 with 142 trips and 332 net short tons of freight. The Jacksonville Lock 
and Dam Supervisor, Mark Abshire, estimates that over 99 percent of the commercial traffic only 
uses either W.P. Franklin Lock or St. Lucie Lock or traverse the waterway without using any 
locks. Therefore, when lock restrictions occurred during the drought of record in 200 I, the 
delays did not deter the commercial activity whereas recreational navigation and the estimated 
less than one percent of commercial traffic, like commercial yacht delivery vessels and 
commercial fishing boats, that cross Lake Okeechobee and use more than one lock were 
negatively impacted. 
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TABLE 4-4 
FREIGHT TRAFFIC, 1986-2004 

LAKE OKEECHOBEE WATERWAY 

Year Net Short Tons 
1986 1,320,000 
1987 676,000 
1988 696,000 
1989 680,000 
1990 665,000 
1991 718,000 
1992 753,000 
1993 832,000 
1994 662,000 
1995 430,000 
1996 409,000 
1997 560,000 
1998 893,000 
1999 850,000 
2000 728,000 
2001 384,000 
2002 36,000 
2003 12,000 
2004 332 

Commercial Navigation 

Source: U.S. Army Corps of Engineers, Waterborne Commerce ofthe United States, 2006. 

Table 4-5, which contains statistics from Waterborne Commerce of the United States, indicates 
that petroleum products comprised the overwhelming majority of tonnage shipped in years past. 
Petroleum products included distillate fuel oil, residual fuel oil, and liquid natural gas. Fuel oil 
shipments averaged approximately 600,000 tons from 1987-2000 peaking in 1998 at 847,000 
tons. All shipments were delivered to the Fort Myers oil-fired electrical generating plant. On an 
annual basis, fuel oil deliveries from Charlotte Harbor, Florida to Florida Power and Light 
Company's plant at Fort Myers have accounted for 88 to 99 percent of all commercial 
waterborne commerce from 1987-2000. These shipments did not pass through any of the Corps 
locks on the Okeechobee Waterway. Florida Power and Light Company's Fort Myers power 
plant completed a re-powering in 2002. Re-powering at this plant involves the conversion from 
oil-fired boiler technology to natural gas-fired, combined-cycle technology. Pipelines of the 
Florida Gas Transmission Company supply the natural gas. As a result, in 2004, there were no 
petroleum products transported on the Caloosahatchee. This explains the majority of the drastic 
decline in net short tons from 200 I to 2002 through 2004. 
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TABLE 4-5 
FREIGHT TRAFFIC, 2000-2004 

LAKE OKEECHOBEE WATERWAY 

Commercial Navigation 

TOTAL TRIPS AND NET SHORT TONS BY COMMODITY 

Commodity 2000 2001 2002 2003 2004 
Total Trips 2,445 2,157 254 221 142 
All Commodities 728,000 384,000 36,446 12,451 332 
Petroleum Products 706,000 379,000 32,780 12,423 0 
Primary Manufactured 

14,000 2,000 2,990 0 300 
Goods 
Crude Materials 2,000 1,000 0 0 0 
Manufactured Equipment, 

5,000 2,000 676 28 32 
Machinery & Products 
Ton-Miles (OOO's) 16,197 9,703 3,272 501 46 

Source: U.S. Army Corps of Engineers, Waterborne Commerce ofthe United States, 2004. 

The lock operators maintain records of the lock operations, including the general characteristics 
of vessels passing through the locks. These data are compiled in a national database, the Lock 
Performance Monitoring System (LPMS). This database is maintained by the Navigation Data 
Center at the Corps of Engineers Water Resources Support Center in Washington. D.C. 

Data from the LPMS includes characteristics of the commerce vessels used on the waterway. 
Table 4-6 summarizes the LPMS vessel profiles for the Lake Okeechobee Waterway locks for 
200 I. The lock data contains information about recreational boats passing through the locks, as 
well as commercial traffic. 

The number of commercial vessels passing through the locks in 2001 range from 31 to 219 for 
Ortona and the St. Lucie locks, respectively. The average number of barges per tow is small, 
ranging from 1.0 to 2.2 for St. Lucie and Moore Haven Locks, respectively. The relatively light 
volume of traffic and the small tow sizes explain the minimal delays at the waterway locks. 

Additional data on the commercial vessels using the Lake Okeechobee Waterway is provided in 
Table 4-7, which presents Florida state vessel registrations for the counties surrounding Lake 
Okeechobee. This table includes commercial and recreational vessels by length class. The 
vessels in this table are primarily small, recreational craft. However, there are larger commercial 
vessels as well. There is a small but viable fleet of day/dinner cruise vessels that operate during 
the tourist season from Pahokee, on the eastern shore of Lake Okeechobee, and from Ft. Myers. 
These vessels have relatively shallow drafts, in the range of four to five feet. The smaller 
commercial craft may be fishing boats associated with marinas or fish camps on Lake 
Okeechobee. These operations rent fishing boats and offer guide services as well. The vessel 
registration information in Table 4-7 must be interpreted with caution for two reasons. First, 
Palm Beach and Martin Counties are coastal counties with potential vessel registrations for the 
Lake Okeechobee Waterway and the Atlantic Ocean. Second, the county of registration may not 
necessarily be the same as the county of operation. 
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St. Lucie 

Upbound 

Downbound 

Total 

Port Mayaca 

Upbound 

Downbound 

Total 

Moore Haven 

Upbound 

Downbound 

Total 

Ortona 

Upbound 

Downbound 

Total 

W.P. Franklin 

Upbound 

Downbound 

Total 

Total 

Commercial Navigation 

TABLE 4-6 
VESSEL PROFILES 

LAKE OKEECHOBEE WATERWAY LOCKAGES 
JANUARY-DECEMBER 2001 

Vessels BaTl~es 
Total Recreation Tows Other Total Loaded Empty Total 

2387 2265 107 15 108 59 49 2495 

1904 1780 112 12 114 82 32 2018 

4291 4045 219 27 222 141 81 4513 

2857 2816 17 24 23 13 10 2880 

2348 2314 17 17 20 12 8 2368 

5205 5130 34 41 43 25 18 5248 

2270 2216 19 35 42 32 10 2312 

2669 2618 19 32 40 34 6 2709 

4939 4834 38 67 82 66 16 5021 

1877 1848 12 17 20 17 3 1897 

2288 2251 19 18 23 18 5 2311 

4165 4099 31 35 43 35 8 4208 

3014 2993 17 4 21 11 10 3035 

3424 3398 17 9 22 16 6 3446 

6438 6391 34 13 43 27 16 6481 

25,038 24,499 356 183 433 294 139 25,471 

Tons 
(000) 

7 

13 

20 

2 

2 

4 

3 

4 

7 

2 

3 

5 

1 

2 

4 

Source: U.S. Army Corps of Engmeers. Lock Performance Momtonng System, 2001. 
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TABLE 4-7 
VESSEL REGISTRATIONS 

LAKE OKEECHOBEE COUNTIES 
2005 

Palm 
Class Len!:th T;rl!e G[ades Hend!! Martin Okeechobee Beach Tota[ 

Class A-I <[2' 
Pleasure [06 445 2,223 430 8,752 11,569 

Commercial 6 6 11 II 76 110 

Class A-2 12'-15'11' 
Pleasure 389 752 2,277 1,433 6,009 10,860 

Commercial 31 26 67 73 169 366 

Class I 16'-25' II' 
Pleasure 903 1,475 9,126 3,853 21,660 37,017 

Commercial 35 72 297 96 514 1,014 

Class 2 26'-39'1111 
Pleasure 30 267 2,547 119 5,962 8,925 

Commercial I 22 109 6 213 351 

Class 3 40'-64'11" 
Pleasure 16 78 457 9 1,128 1,688 

Commercial 0 4 43 0 80 127 

Class 4 65'-109'11" 
Pleasure 0 0 28 I 102 131 

Commercial 0 0 5 0 15 20 

Class 5 >110' 
Pleasure 0 0 I 0 5 6 

Commercial 0 0 0 0 0 0 

Pleasure 10 19 96 18 245 388 
Canoes 

Commercial 0 0 0 0 2 2 

Sub-total Pleasure 1,438 3,036 16,755 5,863 43,863 70,971 

Sub-total Commercial 73 130 532 186 1,069 1,990 

TOTAL 1,511 3,166 17,287 6,049 44,932 72,961 

Source: Bureau of Vessel Titles and Registrations, Florida Department of Highway Safety and Motor Vehicle. 
2005. 

4.4 EVALUATION OF ALTERNATIVE REGULATION SCHEDULES 
The economic effects on commercial navigation are the changes in the value of resources 
required to transport commodities and the increase in the value of output from these goods and 
services. Changes in transportation costs may stem from changes in: (1) the vessel fleet used on 
the waterways, (2) efficiency in the use of existing vessels, (3) transit time, (4) origin-destination 
patterns, (5) cargo handling, (6) tug assistance, and (7) use of waterborne transportation, rather 
than competing modes. The NED effects include the costs of resources, impacts on net income, 
and operating costs. 

The statistics on waterborne commerce and vessels on the Lake Okeechobee Waterway were 
complemented by extensive field research in the December 1998 LORSS economic evaluation. 
This research included interviews with: (I) lockmasters of each lock, (2) waterway users, 
(3) waterway interest groups, and (4) Corps operations personnel involved with the Lake 
Okeechobee Waterway project. These interviews solicited opinions regarding the potential 
navigation impacts from changes in the LORS. In addition, the waterway was traversed as part 
of this field research to identify the sensitivity of commercial navigation to changes in lake 
levels. This included taking spot soundings to assess channel conditions and evaluating aids to 
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navigation. Follow-up telephone conversations were conducted for this economic evaluation. 
The findings are highlighted below. 

4.4.1 Commercial Traffic 
Based on information from the lockmasters, there are no commercial shipping lines that regularly 
pass through the Lake Okeechobee Waterway. As a result, there is no fleet of regular 
commercial waterway users, and there is no regular routing of commodity shipments through the 
waterway. The commercial traffic consists of special barge shipments that are taking advantage 
of the shortcut across the peninsula, which can save three and one half days of travel. In some 
cases, deep-draft tugs transfer the tows to shallow-draft tugs for passage through the Lake 
Okeechobee Waterway. 

In the absence of an established fleet of vessels using the waterway, the analysis of commercial 
navigation must depend on records of the ad hoc shipments collected as part of the waterborne 
commerce statistics and the LPMS. It was beyond the scope of this investigation to collect 
primary data by identifying and interviewing shippers who may use this waterway regarding 
waterway navigation and their decision making regarding vessels and origin-destination patterns. 

The absence of regular vessel traffic through the Lake Okeechobee Waterway combined with the 
historic profiles of commodities and vessels suggest that commercial navigation on this 
waterway is and will be at a minimum. With the absence of regular vessel traffic, data is not 
available to estimate how the fleet of commercial vessels using the waterway might change with 
the modification of the lake regulation schedule relative to the existing schedule. However, very 
little change, if any, would be expected, since the differences between the stage-duration curves 
of the existing condition and new alternatives are relatively small and there is no dedicated fleet. 

4.4.2 Groundings 
Interviews held with the lockmasters and Corps operations personnel suggested that when lake 
levels are below 12 ft. NGVD, the frequency of vessel groundings increases. While the problem 
is most severe for recreational vessels, commercial traffic is subject to groundings, as well. In 
general, groundings occur when vessels do not stay in the channel. Since most commercial 
vessels will endeavor to remain in the channel, groundings are less of a problem for commercial 
vessels than recreational craft. However, at very low lake levels, the authorized channel depths 
cannot be maintained. Under these circumstances, the Coast Guard will install temporary 
markers to keep vessels in deep water within the channels. The Coast Guard will also issue a 
Notice to Mariners warning commercial and recreational navigators about the reduced channel 
depths. 

Of particular concern are two shoal areas that pose hazards to vessels that have drafts close to the 
authorized channel depth. During average and high lake levels these shoals are not a threat to 
commercial navigation, but during low lake stages shoals can be problematic. In particular, there 
is a rock shelf on Route 2 near Port Mayaca Lock and Rocky Reef on Route 1 near Clewiston 
that are hazardous. At Port Mayaca, the shoal allegedly has only six and one half feet of water at 
lake level 12.56 ft. NGVD, and the Clewiston entrance allegedly has four and one half feet of 
water at the same lake level. 
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As lake levels decline, there is less margin for error. Commercial vessels that stray outside of 
the channel for any reason can run aground. Rocky Reef on Route I near Clewiston is 
particularly unforgiving of errors. Much of Lake Okeechobee's bottom is soft, but running 
aground at this location could cause severe damage to vessels. For commercial traffic, it can be 
particularly challenging to stay in the smaller channel during low lake levels due to the wave and 
wind action for which Lake Okeechobee is famous. The lower lake levels compound problems 
with waves since the shallower depths exacerbate wave formation. 

If vessels run aground, the Coast Guard at Ft. Pierce is contacted, and a tow from Ft. Meyers is 
requested. If there is danger to life or property, the Corps project operations office in Clewiston, 
on the southwestern edge of Lake Okeechobee, will provide assistance. The Corps keeps records 
of such assistance, but only for two years. As a result, information about groundings on Lake 
Okeechobee is primarily anecdotal. 

4.4.3 Lockage Restrictions During Water Shortages 
Although the restriction of lockages as a result of water shortages is uncommon, they may cause 
delays to some commercial and recreational waterway traffic. Delays are offset to some degree 
by the opening of the Port Mayaca Lock during low lake levels. However, there are economic 
effects associated with these delays, particularly for some commercial traffic. 

4.5 ASSESSMENT 
Based upon hydrologic performance measures, field research and database searches regarding 
commercial navigation on the Lake Okeechobee Waterway, it can be concluded that the effects 
of each alternative regulation schedule would have a minor negative impact on commercial 
navigation relative to the current schedule. The commercial navigation issues on this waterway 
are directly or indirectly related to lake levels. The infrequent and irregular nature of navigation 
on the waterway raises the question of whether some shipments through the waterway could be 
deferred until lake levels increase, with little ill effect. In addition, those shippers who use this 
waterway may already have made adjustments to meet the fluctuations in lake levels. 

However, those that depend on the waterway and cannot defer until lake levels increase, and 
I ightening their loads is not an option, but can only adjust by going around the peninsula, will 
increase their travel cost by an estimated $27,850 per trip. Travel time using the waterway takes 
one and one-half days while travel time around the peninsula requires five days. 

Fiscal year (FY) 2006 estimated daily operating costs for shallow-draft tugs range from: $3,000 
per day for the 600 horsepower (hp); $5,000 per day for the 800 hp; and up to $7,000 per day for 
the 1,200 hp model. A shallow-draft tug (800 hp) would move the tows in the waterway, and a 
seagoing tug would move the tows around the peninsula. 

An assumption is made that 1,200 hp boats would be required for the outside run and half of the 
barges used will be covered and the other half would be deck barges. The average cost per barge 
is $ I 00 per day. 

U sing the above information, the additional costs incurred for a shipper to detour around the 
peninsula rather than use the waterway would be $27,850 per trip. This represents the difference 
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between $7,500 to use the waterway (1.5 days * $5,000 for 800 HP Tow) and $35,350 to go 
around the peninsula (5 days * $7,000 per day + $350 additional barge cost). 

In order to estimate the additional increase in commercial navigation costs at different lake 
stages, information about the number of trips that absolutely must go around the peninsula 
instead of the waterway must be known. This information is not readily available. Therefore, 
the magnitude of the negative impact is unknown for each alternative relative to 07LORS. 
However, given that there is no dedicated fleet, that there is a relatively small difference in the 
stage-duration curve between the existing operating condition and each proposed alternative, and 
that there has been a very small amount of commercial traffic since 2001, it is concluded that 
there will be only minor adverse impacts on commercial navigation. 

Therefore, the alternatives are ranked based on the number of times that lake stage is below 
12 feet for more than 365 days, the number of years over the 36 years of record that lake stage is 
below 11 feet for greater than 80 days, and the number of days that the lake stage is below 12.56 
feet. The ranking from best to worst alternative is as follows: 07LORS; alternative 1 bS2-A; 
alternative Tl; alternative I bS2-m; alternative T3; and alternative T2. 
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OVERVIEW 

In this chapter, the potential economic effects of the alternative regulation schedules on 
recreation are examined. The discussions focus on water-based recreation, specifically 
recreational boating and sportfishing. 

This assessment of recreation impacts of the LORSS alternatives will be limited to recreational 
activities that occur on Lake Okeechobee and its immediately adjacent waterways and associated 
lands ide facilities. 

The economic effects of the alternative regulation schedules on recreation are estimated by 
quantifying the differences in the quantity and quality of recreation activities expected to occur 
under with- and without-project conditions. Estimating the change in economic value of 
recreational activities can be approached in three steps: (1) identifying the recreational resources 
of Lake Okeechobee and its associated waterways, (2) evaluating the quality and quantity of 
recreation activities under the with- and without-project conditions, and (3) comparing these 
quantities and qualities to estimate the effects of the alternative regulation schedules. 

5.1 RECREATION RESOURCES 
Lake Okeechobee is the largest recreational resource in the region. Lake Okeechobee and its 
associated waterways and shoreline provide a wide variety of water-based recreation activities 
for local residents and out-of-state visitors, including: fishing, boating, picnicking, sightseeing, 
camping, swimming, hunting, air boating, and hiking. The western side of Lake Okeechobee is 
relatively shallow, with an extensive littoral zone, which comprises approximately one-quarter of 
the lake area. The littoral zone provides critical habitat for the lake's popular sport fishery and 
attracts thousands of waterfowl, which lure hunters during the fall migration. 

Lake Okeechobee is recognized as supporting one of the best recreational fisheries in the nation. 
The recreational fishery includes individual anglers fishing from boats and the shore, as well as 
guided sportfishing. The fishery is large and productive due to the extensive littoral zone that 
provides abundant habitat for juvenile and adult fish. 

Profiles of the main recreation sites on the Lake Okeechobee Waterway are presented in 
Table 5-1. As indicated in this table, there are 39 recreational sites on the waterway and 34 boat
launching sites that provide access to Lake Okeechobee. The ramps were of particular interest in 
the investigation since ramp access to the lake could be affected by fluctuations in lake levels 
that result from the implementation of the alternative regulation schedules. 
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TABLE 5-1 
RECREATIONAL FACILITIES, LAKE OKEECHOBEE WATERWAY 

~t"l t"l CJi I:' CJi I:' ~t'" 3: t"l= :;l .. =- :;; :!. .. ~ 

" 0 3 ~ = .. .... .. .. 0 =-;l.a 'C .. = ~ 
.... 3 § :!. 3 .. S· 

tt~ d 'C ';'" 
;;' ~ fa- " .. 

'C " = ..... .. ... ... = ..:l ~ =- .. ,'g = "" Q. " ~ .. " ~ ;. ... 
I. W.P. Franklin Lock and Dam (North) • • • • • • • 
2. W.P. Franklin Lock and Dam (South) • • • • • 
3. Alva Access Area • • 
4. La Belle Lions Park • 
5. La Belle Access Area • • 
6. Barron Park • • 
7. Belle Hatchee Marina • • • • 
8. Port La Belle Marina • • • • 
9. Ortona Lock and Dam (North) • • • • • 
10. Ortana Lock and Dam (South) • • • • • • • 
II. Moore Haven Lock (East) • 
12. Moore Haven Recreational Village • • • • • • • 
13. Sportsman's Village • • 
14. Fisheating Creek • 
15. Harney Pond Canal • • • • 
16. Bare Beach • • 
17. Indian Prarie Canal • • 
18. Okee-Tanti • • • • • 
19. C.Scott Driver • 
20. Okeechobee • • • • 
21. Taylor Creek • 
22. Nubbin Slough • 
23. Henry Creek • 
24. Chancy Bay • 
25. Port Mayaca Lock and Dam • • • 
26. Canal Point • • 
27. Pahokee • • • • • • • • 
28. Paul Rardin Park • • • 
29. Belle Glade • • • • • • • • 
30. South Bay • • 
31. John Stretch Park • • • • 
32. Corps South Florida Operations • • 
33. Clewiston Park • • • 
34. Liberty Point • • 
35. Alvin Ward • • 
36. Port Mayaca Wayside Park • 
37. Indiantown Marina • • • • • • • 
38. St Lucie Lock and Dam • • • • • • • • 
39. Phipps Martin County Park • • • • • 
Source: U.S. Army Corps of Engineers. Lake Okeechobee Waterway Recreation Map. 
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5.2 RECREATION RESOURCE USAGE 
Estimates of current usage of Lake Okeechobee's recreation resources are contained in the 
Operation and Maintenance Business Information Link (OMBIL), a database that contains usage 
data for all Corps recreation projects. Table 5-2 presents the OMBIL data for FY 2002 to 
FY 2005. This table contains visitor hours and visits. 

Visitor Hours 
Visits 

TABLE 5-2 
OMBILDATA 

LAKE OKEECHOBEE WATERWAY 
FY 2002-FY2005 

FY02 FY03 FY04 
10,181,403 11,647,421 10,177,780 

1,031,204 1,089,528 1,026,837 

Source: U.S. Army Corps of Engineers. OMBIL. 

5.3 FUTURE RECREATION DEMAND 

FY05 
12,086,174 

1,104,087 

Estimates of future recreation demand were found in the Statewide Comprehensive Outdoor 
Recreation Plan (SCORP): Outdoor Recreation in Florida-2000. The SCORP divides Florida 
into recreation regions. Region 10, Treasure Coast, includes Lake Okeechobee. The SCORP 
categories that apply to recreation on the Lake Okeechobee Waterway are: freshwater boat ramp 
use, freshwater fishing (non-boat), hunting, and nature study. The 2000, 2005 and 2010 
estimates for recreation demand (in user occasions) for these categories are presented in 
Table 5-3. Freshwater fishing was the only activity that showed a shortage in recreational 
capacity. 

TABLE 5-3 
ESTIMATED RECREATION DEMANDS (IN USER OCCASIONS) 

2000 THRU 2010 

2000 2005 % Change 
2010 ~2005-2010) 

Boat Ramp 673,510 750,415 826,777 9.7% 

Fishing (non-boat) 1,370,307 1,525,279 1,678,705 9.6% 

Hunting 7,375 8,095 8,774 8.0% 

Nature Study 877,187 969,527 1,058,861 8.8% 
Source: Florida Statewide Comprehensive Outdoor Recreation Plan. 2000. 
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5.4 ESTIMATED VALUE OF RECREATION RESOURCES 
The infonnation presented previously on the type, quality, and quantity of recreation resources at 
Lake Okeechobee can be used to estimate the value of the recreational resource. As specified in 
Corps guidance (ER 1105-2-100), the value of a project's recreation resources should be 
measured in tenns of WTP. The following methodologies can be used to estimate WTP: the 
travel cost method (TCM), the contingent valuation method (CVM), and the unit day value 
(UDV) method. Either the CVM or TCM approaches are typically required for projects, like 
Lake Okeechobee, that exceed 750,000 visitor days per year. This analysis of economic effects 
is being conducted to provide infonnation to assist project decision making, but a benefit cost 
analysis is not required. Therefore, the UDV method was selected as the means to estimate the 
value of recreation resources at Lake Okeechobee, since the more extensive analyses required by 
the travel cost and the CVMs are not needed to support project justification. The UDV method 
relies on infonned judgment to estimate the average WTP for recreation experiences of various 
types and qualities. 

The UDV evaluation procedure requires that the analyst select a specific point estimate from 
within a range agreed upon by Federal water resource agencies to reflect the quality of the 
recreational experience along the following dimensions: 

• Quality and availability of multiple recreation experiences 
• Relative scarcity of the specific recreational experience within the region 
• Adequate carrying capacity, without deterioration of the resource or experience 
• Easy access to the recreation site( s) 
• Aesthetic quality of the environment 

The points assigned to each dimension are then summed to yield a total quality estimate for the 
project site under both with- and without-project conditions (maximum score = 100). The total 
quality points are then correlated to a specific dollar value that is intended to approximate an 
individual's WTP for a day of recreation experience. The conversion factor from points to dollar 
value is specified in an Economic Guidance Memorandum published annually by the Corps. The 
individual valuation of the recreation experience is then multiplied by demand to estimate total 
recreation value. Value ranges and factors used in evaluating recreation characteristics (provided 
in ER 1105-2-100) are shown in Table 5-4. 

Points for each of the five categories were assigned to general recreation and hunting/fishing 
based on the documents, data, and field work described above. The point assignments are 
presented in Table 5-5. 
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TABLE 5-4 
GUIDELINES FOR ASSIGNING POINTS FOR RECREATION FACILITIES 

Criteria Jud2ement Factors 
Recreation Two general Several general Several general Several general Number of high 

expenence activities activities activities; one high activities; more than quality value 
quality value activity one high quality activities; some 

value activity general activities 

Total Points: 30 
0-4 5-10 11-16 17-23 24-30 

Point Value: 

Availability of Several within Several within One or two within None within 1 hour None within 2 hours 

opportunity I hour travel time; a 1 hour travel time; I hour travel time; travel time travel time 
few within 30 none within 30 none within 45 
minutes travel time minutes travel time minutes travel time 

Total Points: 18 0-3 4-6 7-10 11-14 15-18 
Point Value: 

Carrying Minimum facility for Basic facility to Adequate facilities to Optimum facilities to Ultimate facilities to 

capacity development of conduct activities conduct without conduct activity at achieve intent of 
public health and deterioration of the site potential selected alternative 
safety resource or activity 

experience 

Total Points: 14 
Point Value: 0-2 3-5 6-8 9-11 12-14 

Accessibility Limited access by Fair access, pOOr Fair access, fair road Good access, good Good access, high 
any means to site or quality roads to site; to site; fair access; roads to site; fair standard road to site; 
within site limited access within good roads within access, good roads good access within 

site site within site site 

Total Points: 18 
Point Value: 0-3 4-6 7-10 11-14 15-18 

Environmental Low esthetic factors Average esthetic Above average High esthetic quality; Outstanding esthetic 
that significantly quality; factors exist esthetic quality; any no factors exist that quality; no factors 
lower quality that lower quality to limiting factors can lower quality exist that lower 

minor degree be reasonably quality 

Total Points: 20 rectified 

Point Value: 
0-2 3-6 7-10 11-15 16-20 

TABLE 5-5 
UDV POINT ASSIGNMENTS 

LAKE OKEECHOBEE RECREATION RESOURCES 
Carrying Total 

Recreation Availabili~ Ca(!aci!J:: Accessibili!J:: Environmental Points UDV 
Possible 30 18 14 18 20 100 
Points 
Assigned Pts 

Hunting & 
25 14 II 12 16 78 $8.41 

Fishing 
General 

IS 10 10 10 IS 60 $7.38 
Recreation 
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Current Corps guidance for UDV (Economic Guidance Memorandum 06-3) includes tables to 
convert recreation point values into dollar-based UDVs. As shown in Table 5-5, the points 
assigned to hunting/fishing and general recreation for Lake Okeechobee convert to UDVs of 
$8.41 and $7.38, respectively. These values were applied to the FY 2005 visits derived from the 
OMBIL. The number of visit to Okeechobee Waterway in FY 2005 was 1,104,087. Twenty 
eight percent of the total visits or 309,144 visits were assigned to hunting and fishing and 
72 percent or 794,943 were assigned to general recreation. As a result of this procedure, the total 
value of recreation at Lake Okeechobee in 2005 was estimated at $8,466,580, calculated as 
[(309,144*$8.41 )+(794,943*$7.38)]. 

5.5 POTENTIAL EFFECTS OF ALTERNATIVE REGULATION SCHEDULES 
The potential effects of the alternative regulation schedules on the quality and quantity of 
recreation depends on the frequency of change from the current regulation schedule and the 
sensitivity of existing recreation facilities and activities to these changes. No additional facilities 
are being contemplated as part of the LORSS project. In the case of the Lake Okeechobee 
Waterway, the quantity of recreation activities primarily refers to the ability of visitors to access 
the lake's recreation resources. The quality of recreation activities refers to how much 
enjoyment or satisfaction those activities produce. Finally, there are recreational safety issues 
that also may be sensitive to changes in lake levels. 

5.5.1 Quantity Of Recreation Participation 
Fluctuations in lake levels can affect the quantity of recreation participation on Lake 
Okeechobee. As an indicator of the sensitivity of recreation to lake levels, lake levels (measured 
to two decimal places) are posted daily on the front pages in newspapers of lakeside 
communities, such as the Clewiston News. Low lake stages can affect lake recreation in two 
principal ways. First, lake levels determine areas of Lake Okeechobee that are accessible to 
boaters and fishermen. Specifically, access to much of the lake's littoral zone, which occupies 
approximately 25 percent of the lake area, can be reduced during low lake stages. According to 
discussions with local boaters, many anglers and boaters will not go out on Lake Okeechobee 
when lake levels are below II ft. NGVD since access to many fishing locations is not possible. 
However, the difficulties faced by boat anglers during very low lake levels are somewhat offset 
by increased opportunities for anglers to wade from shore. Second, some of the boat ramps on 
Lake Okeechobee would be inoperable below 10 ft. NGVD. However, the depths of Lake 
Okeechobee at these extremely low lake stages would probably curtail boating activity before 
lake access via the ramps became a problem, particularly on the western side of the lake. The 
ramps at Corps recreation sites along the waterway typically extend from 9 ft. to 21.5 ft. NGVD. 
In addition, these specifications are recommended to state and local governments when they 
construct or rehabilitate boat ramps on the waterway. Discussions with boaters launching from 
the ramps on this waterway indicated that two feet of water is required at the bottom of the ramp 
to launch the small (bass) fishing boats that are typically used on Lake Okeechobee. 

The spot soundings of boat ramps conducted as part of the 1998 study identified some boat 
ramps that were sensitive to lake levels. Four ramps have terminus depths below five feet; nine 
ramps had terminus depths between five and seven and a half feet; and five ramps had depths in 
excess of seven and a half feet. The lake stage at the time of the soundings was 15.2 ft. NGVD. 
Therefore, some of the ramps would be inoperable at the lowest lake levels (lOft. NGVD). This 
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could potentially inconvenience some ramp users, but they could access the lake via nearby 
substitute ramps. 

5.5.2 Quality Of Recreation Activities 
The quality of recreation on the Lake Okeechobee Waterway is also subject to fluctuations in 
lake levels. Of the various lake-related recreation activities, sportfishing may be the most 
sensitive to changes in lake levels. 

Fluctuations in lake stage have complex effects on fish stocks in Lake Okeechobee. Prior to 
1900, Lake Okeechobee was clear with a sandy bottom. Lake stages varied with the season as 
overflow from the lake fed the southward sheetflow into the Everglades. However, construction 
of the levee system around Lake Okeechobee eliminated lake overflow and facilitated 
backpumping of nutrient-rich water from the EAA. In the last 30 years, rising nutrient levels 
have degraded water quality in Lake Okeechobee, and the lake has become increasingly 
eutrophic. More than one-half of the lake bottom is now covered with mud. In addition, 
periodic increases in lake stages (made possible by the levee system) have diminished the habitat 
quality of the littoral zone. 

Under natural conditions, the variations in lake stages supported a diversity of plant communities 
in the littoral zone, providing high-quality fish and wildlife habitat. A given stage of Lake 
Okeechobee can have both positive and negative effects on fish and wildlife habitat. On the 
positive side, low lake stages: 

• Allow muck to consolidate on the exposed lakebed thereby improving water quality and 
benthic habitat; 

• Permit emergent vegetation to extend further into the lake, cleansing the water column; 
and, 

• Enable the Florida Fish and Wildlife Conservation Commission (FFWCC) to conduct 
controlled burning of exotic (i.e., non-native) species such as torpedo grass, hydrilla, and 
cattails; and allowing native plants to recolonize the area. 

On the negative side, low lake stages can: 

• Reduce access of fishermen to the lake, and 
• Kill desirable aquatic vegetation, such as bul1rush and eelgrass (although undesirable 

exotics are also killed when their habitat is drained). 

High lake stages have mixed effects as well. On the positive side, high lake stages are desirable 
since they kill undesirable exotic vegetation, such as hydrilla. On the negative side, desirable 
aquatic vegetation is also adversely impacted by high lake stages. 

The ecological effects of changes in lake stages must be evaluated from both the short-term and 
long-term perspectives. For example, recreational fishing may suffer in the short-term when lake 
stages are low, since the water is warmer and many gamefish are forced from shallow to deep 
water. However, long-term benefits to fishing from the drawdown can be realized the following 
year as fish stocks increase due to habitat improvements. Similarly, high lake stages may 
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increase fishing in the short-term by allowing better access to Lake Okeechobee, but the 
inundation of the littoral zone may have adverse effects on fishing the following year as a result 
of its diminished function as a fish nursery. 

Among the causal factors for the ecological decline of the littoral zone are excessive fluctuations 
in lake stage, including the extent and duration of the fluctuations. From an ecological 
perspective, Lake Okeechobee lake stages are generally higher than desirable during the wet 
season (June through August) and generally lower than desirable during the dry season (October 
through March). While some lake stage fluctuations are desirable for purposes of fish and 
wildlife habitat, the net positive effects begin to erode when the fluctuations inundate or expose 
the littoral zone to the point of causing short-term and long-term stress on desirable fish and 
wildlife habitat. 

5.5.3 Simulated Effects of Alternatives 
Table 5-6 presents the simulated effects of the alternative regulation schedules on Lake 
Okeechobee stages. The simulated effects for the number of times stage is less than 12 feet for 
more than one year for each alternative regulation schedule is two while it is one for the current 
regulation schedule, 07LORS. None of the alternative regulation schedules are an improvement 
over the 07LORS with respect to these lake stage performance measures. Although the number 
of days stage is less than II feet for greater than 80 days is almost three times greater than the 
current 07LORS. Alternative laS2-B has the least change from 07LORS while Alternative T3 
has the greatest change. 

TABLE 5-6 
SIMULATED EFFECTS OF ALTERNATIVE REGULATION SCHEDULES ON LAKE 

OKEECHOBEE STAGES (Less than 11 and 12 feet ngvd) 
Stage Measures 07LORS 1 bS2-A 1 bS2-m T1 T2 T3 

Number oftimes lake stage 
2 2 2 2 2 

< 12 ft. NGVD for> I year 

Number of times lake stage 
5 6 7 8 6 6 

< II ft. NGYD for> 80 days 

Number of days lake stage is 
524 1403 1427 1494 1576 1810 

below II ft. NGVD 

Fishery biologists of the FFWCC and sport fisherman on Lake Okeechobee indicate that low 
lake levels reduce the quantity and quality of the lake's littoral zone and thereby adversely affect 
critical spawning habitat. Conversely, high water levels on Lake Okeechobee can also impact 
the sport fishery by inundating the littoral zone of the lake. Concerns regarding the effects of 
high water levels in the littoral zone on fish and wildlife (especially bird) habitat was one of the 
reasons that the LORSS was initiated. Although it is agreed that low lake stages are detrimental 
to Lake Okeechobee's ecology, the U.S. Fish and Wildlife Service (USF&WS) believes that high 
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lake stages are far more detrimental to Lake Okeechobee's ecology than the low stages. The 
alternative regulation schedules were designed to have fewer high lake stages than the current 
regulation schedule. As shown in Table 5-7, the number of times that lake stage is above 17.25 
feet for more than seven consecutive days for each alternative is as follows: 07LORS is 8; 
alternative IbS2-A is I; and alternatives IbS2-m and Tl, are zero. Alternatives T2 and T3 are 
both I. The number of times that lake stage is above 17 feet for each alternative is as follows: 
07LORS is II; alternative IbS2-A is 4; IbS2-m, Tl and T3 are 2; and alternative T2 is 3. 

TABLE 5-7 
SIMULATED EFFECTS OF ALTERNATIVE REGULATION SCHEDULES ON LAKE 

OKEECHOBEE STAGES (greater than 17 feet ngvd) 
Stage Measures 07LORS 1 bS2-A 1 bS2-m T1 T2 T3 

Number of times lake stage 
8 o o 

> 17.25' NGVD for> 7 days 

Number of times lake stage 
11 4 2 2 3 2 

> 17' NGVD 

There is a significant reduction in the number of times lake stages are over 17.25 feet for greater 
than seven days and greater than 17 feet for between the 07LORS and each alternative, but the 
change between one alternative and another is relatively small. According to the USF&WS, the 
positive changes in Lake Okeechobee's ecology from the reduced number of high lake stages 
outweighs the negative changes in the lake ecology from the increased number oflow lake stage. 

These high and low water conditions affect fishing either directly or indirectly, but there are also 
short-term considerations regarding whether the fish are "biting." Local anglers report that the 
quality of the fishing declines significantly when Lake Okeechobee's levels get low, water 
temperatures rise, and dissolved oxygen levels fall. Discussions with sport fishermen on Lake 
Okeechobee yield a variety of opinions regarding the critical threshold when lake levels begin to 
affect the quality of fishing. In general, this threshold was reported to be approximately 13 ft. 
NGVD. 

The relationship between quality of fishing and lake levels has several qualifying factors. First, 
low lake levels are important relative to the quality of fishing for particular sportfish at different 
times of the year. The quality of fishing for particular species varies with the seasons. If low 
water occurred at a time when the fishing was not particularly good, the effects of the low water 
on fishing would be less, relative to other times of the year. A second qualifying factor is that 
low lake levels do not affect the quality of fishing for all sport species. While the quality of bass 
fishing may suffer as access to the lake's littoral zone is reduced, crappie fishing may be 
relatively unaffected, since crappie are usually caught in deep water. 
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5.5.4 Recreational Safety 
Recreational hazards on Lake Okeechobee can be exacerbated by lower lake levels. The 
potential for vessels to run aground increases as lake levels fall. The hazards to recreational 
navigation are greater than for commercial traffic, since commercial traffic generally follows 
designated channels, and recreational boaters move freely around Lake Okeechobee. On most 
occasions, there are no injuries, and the boats are not damaged by the soft bottom of Lake 
Okeechobee. However, there are occasions where life and property are at risk, especially during 
inclement weather. Long exposures to large waves can severely damage or destroy grounded 
vessels, leaving boaters at risk. Based on conversations with Corps operations personnel who are 
often called upon to assist grounded vessels, groundings in lake levels above 12 ft. NGVD are 
infrequent, perhaps several groundings per month. However, below 12 ft. NGVD, the frequency 
of groundings increases substantially, to as many as several groundings per day. The timing of 
the low lake levels is again a critical factor with respect to this safety issue. During the winter 
months, when tourist activity is highest, there are a large number of vessels on the lake, many of 
the operators are relatively inexperienced, and the likelihood of groundings is higher. 

Another recreational safety issue that is affected by lake level fluctuations is wave action on 
Lake Okeechobee. Even at its highest levels, Lake Okeechobee is subject to hazardous wave 
action, since it is so shallow. According to local boaters, the wave action on Lake Okeechobee 
substantially increases as lake levels drop, increasing the risk to recreation vessels. 

5.6 ASSESSMENT 
There are a variety of issues regarding recreational quantity and quality that are sensitive to 
changes in low and high lake levels. These include access of boaters and anglers to Lake 
Okeechobee, movement around the lake, the quality of their recreation experience, and their 
safety while participating in these recreational activities. The quantity and quality of recreation 
on Lake Okeechobee begins to reduce as lake levels fall below 13 ft. NGVD. Below lake stage 
II feet, many anglers and boaters will not go out on the lake since access to many fishing 
locations is not possible. Lake Okeechobee would experience low levels under both with- and 
without-project conditions. The 12.56 feet lake stage is around the range where quantity and 
quality of recreation on Lake Okeechobee begins to reduce. The percent increase in the numbers 
of days that lake stage is below 12.56 ft. NGVD may have a minor adverse impact on visitation. 
When lake stage is below II feet, there may be additional, but only minor adverse effects on 
recreation quantity since the quality of the recreational experience has already been significantly 
reduced to the point where the majority of boaters and anglers have ceased recreational activities. 

As discussed previously in this chapter, the quality and quantity of recreation declines when lake 
levels fall below 13 ft. NGVD. Therefore, as shown in Table 5-8, the performance measure of 
the percentage change in number of days of stage events less than 12.56 feet would be a useful 
indicator of recreation impacts. The performance measure of the percentage change in number 
of days that stage is greater than 17 feet would be a useful indicator to observe the long-term 
improvements of Lake Okeechobee's ecology. However, this analysis focuses on the short-term 
recreation impacts of the alternative regulation schedules. It does not reflect the important role 
of a healthy littoral zone in maintaining the long-term health of the fishery. Therefore, the 
negative impacts of an increase in the number of days will be measured in this analysis. 
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A scenario was constructed to assess the economic sensitivity of recreation to changes in lake 
levels. As shown in Table 5-8, the performance measure of the percentage change in number of 
days that stage is less than 12.56 feet was used to determine the economic impacts of each 
alternative compared to the 07LORS regulation schedule. The additional days below lake stage 
12.56 feet were calculated into percentage change over a 36-year period. 

TABLE 5-8 
SIMULATED EFFECTS OF ALTERNATIVE REGULATION SCHEDULES ON LAKE 

OKEECHOBEE STAGES (below 12.56 feet ngvd) 
Stage Measures 07LORS IbS2-A IbS2-m T1 T2 T3 

Number of days lake stage is 
2876 4839 4922 4909 5156 5128 

below 12.56 ft. NGVD 

Increase in days for lake stage 

below 12.56 ft. Alternative 1963 2046 2033 2280 2252 

ITom 07LORS 

Percentage Increase for lake 

stage below 12.56 ft. 68.3% 71.1% 70.7% 79.3% 78.3% 

Over 36-years of analysis 

In order to estimate the additional losses in benefits to recreation at different lake stages, 
information regarding the number of visits that would not occur because of the change in lake 
stage must be known. This information is not readily available. Therefore, the magnitude of the 
negative impact of each alternative is unknown. 

Since there is no reliable data that shows the change in number of visits when lake stages are 
below 12.56 feet and since no benefit to cost ratio is required for this economic analysis, it can 
be determined that the alternative with the least increase in the number of days for lake stage 
below 12.56 ft. NGVD is the alternative with the least negative impacts to the project. This 
would be Alternative 1 bS2-A since it has a 68.3 percent increase in number of days over the 36-
year period of analysis from the 07LORS plan when lake stage is below 12.56 feet. The worst 
negative impact would be with Alternative T2 with a 79.3 percent increase in number of days 
from the 07LORS plan when lake stage is below 12.56 feet. 

Based on Table 5-8, the ranking of alternatives from best to worst is as follows: 07LORS; 
Alternative IbS2-A; Alternative Tl; Alternative IbS2-m; Alternative T3; and Alternative T2. 
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OVERVIEW 

Lake Okeechobee is home to an active commercial fishing industry. This includes several 
different types of commercial fishing operations and landside support activities, such as marinas 
and fish houses, which purchase the catch for wholesale and retail distribution. Large scale 
commercial fishing began in Lake Okeechobee around 1900 with the use of haul seines as 
primary gear, although trotlines, pound nets, and wire traps were also utilized. Catfish were the 
most commonly sought species by commercial fishermen. Other species such as bluegill, redear 
sunfish, and black crappie, as well as largemouth bass and mullet were also taken. 

In 1916 the Florida Legislature imposed the first regulation on the industry, including a four
month closed season on haul seines, a maximum haul seine length, and a minimum haul seine 
mesh. Despite these initial regulatory efforts, commercial catches waned, due in part to over
fishing and in part to man-made changes in Lake Okeechobee. The levee on the southern shore 
of Lake Okeechobee prevented fish from entering adjacent marshes to spawn. Additionally, the 
emerging sport fishing industry began to push for increased regulation of the commercial fishing 
industry, claiming that commercial harvesting of game fish, particularly by haul seining, was 
detrimental to game fish populations. As a result, commercial fishing became increasingly 
regulated throughout the 1950s, with stronger restrictions on commercial harvest of game fish 
and limits on the use of commercial gear. 

In 1976, the FFWCC authorized a commercial fishing program with the joint goals of improving 
lake water quality and restoring the sport fishery. The FFWCC recognized that commercial fish 
removal was a practical tool to improve the structure of game fish populations, as well as to 
remove nutrients (nitrogen and phosphorus) from Lake Okeechobee. The commercial harvest 
and sale of freshwater game fish (except black bass and chain and redfin pickerel) and the use of 
haul seines and trawls were approved. Initially, 40 haul seine permits and 200 trawl permits 
were issued. To avoid conflicts with popular sport fishing areas, haul seines and trawls were 
prohibited from operating within one mile of emergent (shoreline) vegetation. 

In 1981, a severe drought resulted in historically low water levels in Lake Okeechobee. The 
lake's littoral zone was almost entirely drained, forcing fish populations from the shallows into 
deeper, open water. Widespread concern that the commercial fishing industry would over
harvest the dislocated fish populations led the FFWCC to temporarily suspend the use of haul 
seines and trawls for the harvest of game fish. In November 1982, the harvest and sale of some 
game fish (primarily bluegill and redear sunfish) and the operation of ten haul seines were re
authorized. Trawl permits and the commercial harvest and sale of black crappie were not re
authorized. 

Except for a 1995 state-wide ban on the commercial harvest of striped mullet, regulation of the 
commercial fishery has remained unchanged since 1982. Commercial fishing activity is banned 
on weekends and holidays, but otherwise occurs year round. The three primary gear types 
utilized on Lake Okeechobee are haul seines, trot lines, and wire traps. Haul seines are used to 
fish primarily for bream, although the by-catch (i.e., catfish, bullhead, shad and gar) must also be 
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kept. Most of the current haul seiners operate out of Clewiston, although one operator is located 
in Pahokee. Daily haul seine harvests are accepted at four local fish markets: Jones Fish 
Company, Rudd's Fish House, Met's Mouth of the South, or B&R Fish House. Haul seine 
fishermen are responsible for filing weekly harvest reports with the FFWCC. 

Commercial fishermen using trotlines or wire traps on Lake Okeechobee fish primarily for 
catfish. Gear regulations do not restrict the length of trotlines; however, each line is limited to a 
maximum of SOO individual hooks. Wire trap designs are restricted to two funnels at one end. 
Maximum trap dimensions must not exceed seven feet in length or 32 inches in width. 
Additionally, the minimum mesh size for wire traps is one inch, and all wire traps must be 
submerged a minimum of five feet. Commercial harvests by trotliners are taken at two fish 
houses in Okeechobee (Stoke's and Dean's) and one fish house in Pahokee (Jones Fish 
Company). Jones Fish Company also accepts catch by wire trap. Fishermen using either wire 
traps or trotlines on Lake Okeechobee must have a State commercial fishing license. Because 
commercial fishing licenses are not specific to a particular fishery, the number of trotliners and 
wire trappers on Lake Okeechobee cannot be determined from license data. However, catch by 
gear type is recorded for Lake Okeechobee through reports that must be filed by each fish house 
with the FFWCC. Annual commercial fish harvests by species and gear type from 1986 to 1996 
are contained in Table 6-1. 

As part of the field investigation for this study, interviews with commercial fishermen, fish 
houses, and the FFWCC were conducted to determine the scope of commercial fishing on Lake 
Okeechobee and assess its sensitivity to the potential changes in lake levels resulting from the 
alternative regulation schedules. Several fish houses were interviewed to determine current 
market prices (wholesale) in order to estimate commercial fishing income. The following 
average market prices were obtained from the fish houses: catfish ($.40/lb.), bream ($.90/lb.), 
shad ($.2S/lb.), and tilapia ($.2S/lb.). Based upon these prices and the total weight of catches on 
all gear, the 1996 value of the wholesale commercial fishery for the represented fishes IS 

approximately 2.S million dollars (as per table 6-1, for all catfishes, bream, shad, and tilapia). 

In his 1987 study of the economic effects of commercial fishing on Lake Okeechobee, Bell 
(1987) estimated that there were a total of 210 jobs associated with commercial fishing in Lake 
Okeechobee. These included 190 jobs for fishermen using all types of gear and 40 landside jobs 
in local fish houses. 

There is a continuing controversy in the Lake Okeechobee region regarding the compatibility of 
commercial fishing and sport fishing. Some sport fishermen accuse the commercial fishermen of 
degrading the sport fishery with excessive harvests. The FFWCC has conducted a variety of 
studies that suggest commercial fishing actually benefits sport fishing by removing non-sport 
species and reducing nutrient levels in Lake Okeechobee that these species have absorbed. In 
general, the sport fishermen are skeptical, but the FFWCC has maintained that the sport fishery 
has thrived in recent years despite commercial fishing. 
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TABLE 6-1 
COMMERCIAL FISH HARVEST (POUNDS) 

LAKE OKEECHOBEE, 1986-1996 
White Channel Brown Yellow 

Bluegill 
Redear 

Shad Gar 
Striped 

Tilapia Total 
TROTLINE Catfish Catfish Bullhead Bullhead Sunfish Mullet 

1986-1987 2,061,860 266,814 34,058 0 2,362,732 

1987-1988 1,993,339 30,896 20,816 1,367 2,046,418 

1988-1989 2,174,885 160,837 27,159 247 2,363,128 

1989-1990 1,666,426 223,882 38,267 1,928,575 

1990-1991 1,495,038 350,641 45,448 1,891,127 

1995-1996 1,504,830 372,966 84,443 2,293 1,964,532 

HAUL SEINES 

1986-1987 202,399 78,527 133 532,361 178,005 588,232 70,788 119,390 1,769,835 
1987-1988 386,633 27,489 1,664 386,498 205,563 499,374 97,485 264,222 1,868,928 

1988-1989 320,384 22,362 9,647 700,300 119,218 361,834 86,803 176,294 1,796,842 

1989-1990 295,981 162,051 72,497 717,250 272,364 521,245 100,766 167,388 2,309,542 
1990-1991 430,064 251,862 25,970 875,319 265,253 409,061 252,407 164,257 2,674,193 
1995-1996 877,047 138,433 107,161 625,329 276,735 1,557,969 295,190 136,308 4,014,172 

WIRE TRAP 
1986-1987 38,751 188,033 33,310 260,094 
1987-1988 208,076 135,536 43,563 85 387,260 

1988-1989 62,182 11,173 17,353 1,792 92,500 
1989-1990 34,700 22,349 6,109 23 63,181 
1990-1991 52,732 7,189 2,094 62,015 
1995-1996 20,467 8,509 4,401 33,376 

ALL GEAR 

1986-1987 2,303,010 533,374 67,501 532,361 178,005 588,232 70,788 119,390 4,392,661 
1987-1988 2,588,048 193,921 66,043 1,452 386,498 205,563 499,374 97,485 264,222 4,302,606 
1988-1989 2,557,451 194,372 54,159 2,039 700,300 119,218 361,834 86,803 176,294 4,252,470 
1989-1990 1,997,107 408,282 116,873 23 717,250 272,364 521,245 100,766 167,388 4,301,298 
1990-1991 1,977,834 609,692 73,512 875,319 265,253 409,061 252,407 164,257 4,627,335 
1995-1996 2,402,343 519,908 196,005 2,293 625,329 276,735 1,557,969 295,190 136,308 6,012,080 

Source: Florida Game and Freshwater Fish Commission. 

LORS Final SEiS November 2007 
D-56 



Appendix 0 Commercial Fishing 

6.1 POTENTIAL EFFECTS ON COMMERCIAL FISHING IN LAKE OKEECHOBEE 
Changes in lake levels associated with the alternative regulation schedules could impact 
commercial fishing operations and/or the stocks of commercial fish. Fluctuations in lake levels 
could also potentially affect landside support services. The purpose of this analysis is to 
determine whether commercial catch or operating costs would be affected by the alternative 
regulation schedules and, if so, to quantify the NED effects of these changes. 

The NED account registers changes in net income from commercial fishing operations. Net 
income changes result from either changes in the size of the catch (net revenues) and/or changes 
in the cost of catching the fish (net operating costs). The LORSS alternatives are not anticipated 
to affect the overall size of the Lake Okeechobee fishery or the amount of the commercial fishing 
catch. In fact, the single greatest determinant in the size of the fishing catch (and net fishery 
revenues) is the complex series of operational restrictions placed on the fishery by FFWCC. 

The cost of catching fish (net operating costs) could potentially be changed if the LORSS were 
modified. Interviews with commercial fishermen on Lake Okeechobee were conducted to: 
(I) evaluate the operations and economics of commercial fishing on the lake and (2) determine 
the sensitivity of commercial fishing to changes in lake levels associated with the alternative 
regulation schedules. The interviews with commercial fisherman were conducted with haul 
seiners. Questions regarding commercial fishing with trotlines and wire traps were answered by 
representatives of the Okeechobee FFWCC field office, located on the north side of Lake 
Okeechobee. 

The total number of haul seine permits are limited to ten in order to keep fish yields sustainable. 
The profitability of the haul seine operations are indicated by the long waiting list for permits 
reported by the FFWCC. Although some of the vessels are larger, most of the haul seine 
operations use vessels with lengths of approximately 35 feet and drafts of four to five feet, 
depending on the vessel and the size of the catch in the hold. In general, the seiners prefer low 
lake levels to high lake levels. The reason is based on their equipment. The seines are set by 
driving a metal pole into the lake bottom with one end of the seine attached. The fishing boat 
then motors away laying the seine in a large arc. The boat slowly completes the circle as it 
returns to the pole. Another pole is driven adjacent (approximately one foot distance) to the first. 
The net is pulled through the space between the poles, slowly closing it around the enclosed fish. 
The fishermen report that deeper waters are problematic for haul seines, because deeper waters 
require larger poles which are more difficult to drive into the lake bottom. Fishermen also 
indicated that they do not like to fish in deep waters of Lake Okeechobee, since the nets will sink 
into the muddy bottom. It is possible for haul seines to be used at depths over 20 feet, but some 
fishermen would need to purchase new nets, and the costs are compounded by the physical 
challenge of using haul seines in deeper water. 

The haul seiners prefer lake levels that are in the 13 to 14 ft. NGVD range. Lower lake levels 
constrain the haul seiner's movements around the lake. Higher lake levels make haul seiner's 
gear more difficult to use and induce the fish to move into shallow waters that are inaccessible to 
commercial fishermen. In addition, the commercial fishermen recognize that very high or very 
low lake levels inundate or drain the littoral zone which is critical to fish spawning. The higher 
water temperatures of low water were also cited as adversely impacting spawning. 
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The haul seiners operate year round. The haul seine licenses require that fishennen fish at least 
120 days per year. Fishennen apparently do not fish much more than this due to adverse weather 
considerations on Lake Okeechobee. If winds are in excess of 15 knots, the fishennen generally 
will not leave port, since waves on Lake Okeechobee are so problematic. The connection 
between increased wave fonnation and lower lake levels was also cited by these fishennen. 

F ishennen who use trotlines and wire nets generally prefer high water conditions since these 
fishennen operate in the deeper waters of Lake Okeechobee to harvest catfish. Bell (1987) 
estimated that there were approximately 80 trotline fishennen operating on Lake Okeechobee. 
According to FFWCC representatives, there are only a few fishennen who use wire nets, and 
these fishennen are required by their fishing licenses to have at least five feet of water overhead. 
Wire net fishennen generally prefer water depths that are approximately eight feet (which is the 
authorized channel depth in Lake Okeechobee at lake level 14.56 ft. NGVD). 

6.2 ASSESSMENT 
In general, commercial fishing on Lake Okeechobee is not very sensitive to changes in lake 
levels. The operating draft of commercial fishing vessels are sufficiently shallow to allow access 
to Lake Okeechobee throughout the range of lake levels anticipated with the alternative 
regulation schedules. While fishennen seem to prefer lake levels in the intennediate range, most 
would prefer to have lower lake levels to higher lake levels. 

In tenns of the size of fish stocks, the ecological effects of the alternative regulation schedules 
could potentially affect the number of fish and mix of species in Lake Okeechobee. The 
alternative regulation schedules are all expected to improve habitat conditions in Lake 
Okeechobee's littoral zone by reducing the extent and duration of extreme lake stages relative to 
the future without-project condition. This would probably translate into an increase in the size of 
commercial fish stocks. The commercial fishennen interviewed indicated that very high or very 
low lake levels inundate or drain the littoral zone which is critical to fish spawning. The higher 
water temperatures during low water periods were also cited as adversely impacting spawning. 

Despite the positive ecological effects of the alternative regulation schedules, it is unlikely that 
the resulting marginal increase in fish stocks will significantly affect the size of the commercial 
fish catch. The single greatest detenninant of the size of the fishing catch (and net fishery 
revenues) is the complex series of operational restrictions placed on the fishery by FFWCC to 
promote a sustainable commercial harvest. These regulations are not expected to change 
between the with- and without-project conditions. It is unlikely that the FFWFC will allow a 
significant increase in the commercial harvest following implementation of the regulation 
schedules. 

In tenns of physical access to the fishery, the operating drafts of commercial fishing vessels on 
Lake Okeechobee are sufficiently shallow to access commercial stocks throughout the range of 
lake levels anticipated with the alternative regulation schedules. However, there may be some 
marginal benefits realized by reducing the costs of fishing operations, since fishennen seem to 
prefer lake levels in the intennediate range and the alternative regulation schedules are 
anticipated to moderate lake stage fluctuations. 
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Regulation of the fishery by the FFWFC appears to be the most significant determinant of both 
the size of the commercial catch and the net income of commercial fishermen. While the 
FFWFC has shown (e.g., 1981) that it will modify the fishery restrictions in response to extreme 
changes in lake levels, it is not anticipated that any similar action would be taken in the 
foreseeable future. Commercial fishing on Lake Okeechobee currently appears to be at 
sustainable levels. Therefore it is unlikely that any regulatory changes would be made in 
response to the modest effects anticipated from implementation of any of the alternative 
regulation schedules. 
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7. COMMERCIAL AND RECREATIONAL FISHING IN THE 
CALOOSAHATCHEE AND ST. LUCIE ESTUARIES 

OVERVIEW 

The alternative regulation schedules for Lake Okeechobee were formulated to keep lake levels 
low in the wet season (June to October) to provide flood and hurricane protection; and to keep 
levels high in the dry season (November to May) for water supply purposes. Lake Okeechobee 
has four principal outlets for discharging inflows received from its tributary waterways: 
(1) evaporation, which in the south Florida climate accounts for 70 percent of the lake's water 
loss, (2) the distributary canals that convey water southward to the LEC and the Everglades, 
(3) the Atlantic Ocean via the St. Lucie Canal, and (4) the Gulf of Mexico via the 
Caloosahatchee River. The quantity, quality, and timing of the releases to the St. Lucie and 
Caloosahatchee estuaries are critical determinants of the diversity and productivity of those 
ecosystems. The purpose of this chapter is to interpret the economic consequences of the 
alternative regulation schedules. The potential economic consequences could be manifested 
through changes in the hydrologic regimes of the outlet waterways and resultant ecological 
effects on the estuarine ecosystems. 

7.1 EFFECTS OF LAKE RELEASES ON ESTUARINE ECOLOGY 
These two estuaries are highly productive ecosystems that exist at the interface between 
freshwater and seawater. The St. Lucie Estuary is a small estuary of approximately 6,000 acres 
located in Martin and St. Lucie counties. The North and South Forks, which constitute the inner 
estuary, converge at the City of Stuart where the river widens to one mile after passing beneath 
the Roosevelt Bridge. Approximately three miles east, the river bends to the south, extending to 
the southernmost extension of Sewell Point, a spit of land separating the St. Lucie River from the 
Indian River Lagoon to the east. At Sewell Point, both bodies of water empty into the Atlantic 
Ocean at the St. Lucie Inlet. 

The Caloosahatchee Estuary is part of the southern portion of Charlotte Harbor, which includes 
the estuary, San Carlos Bay, Pine Island Sound, and Matlacha Pass. The estuary extends 29 
miles from the W.P. Franklin Lock and Dam near Alva to Shell Point at its mouth in San Carlos 
Bay. San Carlos Bay, which is bounded by Sanibel Island and Pine Island, is located at the 
confluence of the river, Pine Island Sound, Matlacha Pass, and the Gulf of Mexico. The 
freshwater releases into the estuary are controlled by the Franklin Lock and Dam, which also 
serves as a barrier to salinity and tidal influences upstream. 

The quantity, timing, and quality of freshwater inputs to estuaries are critical determinants of the 
structure and function of these ecosystems (Bulger et aI., 1990). Freshwater flows provide 
critical functions and materials for estuaries, including: 

• Nutrients for estuarine biota; 
• Protection from predation by mature life stages that are intolerant of lower salinities or 

that are unable to find prey in naturally turbid estuarine waters; 
• A range of salinity conditions for a variety of organisms with different requirements for 

growth and development; and 
• Transportation and deposition of many estuarine-dependent larvae. 
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Relative to natural conditions, the releases from Lake Okeechobee and changes in the watersheds 
have significantly altered freshwater inputs to the St. Lucie and Caloosahatchee estuaries and 
have adversely affected the structure and function of these sensitive ecosystems. Typically, 
rainfall events produce a greater volume of runoff with higher peak flows. Releases from Lake 
Okeechobee can further increase both the magnitude and duration of these events. 

The changes in freshwater inputs to the estuaries have short-term and long-term effects on these 
ecosystems. The most immediate effect of these changes is the magnification of the natural 
fluctuations of salinity in these estuaries. Estuarine species evolved under conditions of naturally 
fluctuating salinity levels, but excessive fluctuations can stress these ecosystems. As described 
by Bulger et al. (1990), excessive salinity fluctuations can keep estuarine biota in constant flux 
between organisms which favor higher salinity and those which favor lower salinity. If the 
fluctuations are extreme, appropriate salinity conditions do not last long enough for organisms to 
complete their life cycle, and the diversity of organisms is reduced to those few species which 
can tolerate the dramatic salinity fluctuations. 

Even moderate releases (such as in Zone B of the LORS) can transform these estuarine systems 
into freshwater habitats after a few weeks of sustained releases. The estuarine species are 
displaced or expire during extended periods of low or high salinity. In addition, continuous flow 
releases tend to create critically low benthic oxygen levels at the transition zone between 
freshwater and seawater. These ecosystem perturbations affect more than just estuarine species, 
since estuaries provide critical nursery habitat for marine (offshore) finfish and invertebrate 
species. These adverse effects provided the impetus for instituting the pulse releases contained 
in Zone C of the LORS. 

Typically, when regulatory releases are terminated, the salinity levels in these estuaries return to 
the normal range, and the ecosystems begin to recover. The estuarine species that were 
displaced or extirpated return or are replaced. The recovery period is commensurate with the 
rate and duration of the freshwater inputs to the estuaries. 

Other longer-term effects of the regulatory releases from Lake Okeechobee on the St. Lucie and 
Caloosahatchee estuaries include sediment and nutrient effects. Both effects are related to the 
quality of the water releases from Lake Okeechobee, which contain suspended silt, clay, and 
organic material. Much of the suspended material settles onto the bottom of the St. Lucie Canal 
and the Caloosahatchee River during modest, non-regulatory releases. However, during 
regulatory releases (particularly the high release levels in Zone B and Zone A of the LORS) this 
material is resuspended and carried into the estuaries during the first few days of the release 
period. 

Suspended material increases the turbidity of the water in the estuaries and blocks sunlight to 
seagrass communities in these estuaries. Some seagrass communities are smothered by the 
suspended material as it settles in the low-energy environment of the estuaries. Other seagrass 
communities are affected by the reduction in sunlight that results from increased turbidity. 
Nutrient effects result from the nitrates and phosphorus contained in Lake Okeechobee's water 
which are resuspended by the release flows and stimulate primary production in the estuaries. 
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Releases can imbalance nutrient cycling in these ecosystems, leading to algae blooms and 
subsequent declines in dissolved oxygen and further increases in turbidity. 

The short-term and long-term ecological problems in these estuaries are not entirely attributable 
to the regulatory releases from Lake Okeechobee. These estuaries have perturbations from other 
sources that contribute to the stresses on these ecosystems. For instance, other estuarine 
tributaries deposit freshwater, sediments, and nutrients in these ecosystems, including heavy 
metals that are associated with agricultural pesticide use in the contributing watersheds. 

7.2 FISHING AND OTHER ECONOMIC EFFECTS ON THE ESTUARIES 
The ecological effects of the freshwater releases to the estuaries can lead to commercial and 
recreational fishing impacts. These potential economic effects are discussed below. There are 
other potential (non-fishing) economic effects from freshwater releases which are also associated 
with changes in estuarine water quality. These effects could include changes in: (1) waterfront 
property values if water quality degradation is severe or sustained and (2) the quantity or quality 
of recreation (and tourism) if the releases discolor the water at beaches or if the releases 
contribute to algae blooms that limit beach access. These non-fishing effects are beyond the 
scope of this investigation, but they are current sources of concern to local residents and 
businesses who enjoy the estuaries and depend on tourists who come to use them. For example, 
in the spring of 1998 the City of Sanibel received complaints from residents and tourists about 
the water quality effects of freshwater releases down the Caloosahatchee River and into San 
Carlos Bay and the Gulf of Mexico. 

7.3 POTENTIAL EFFECTS ON FISHING IN ST. LUCIE ESTUARY 
The potential economic effects of the alternative regulation schedules on fishing in the St. Lucie 
Estuary depend on how the hydrologic changes affect the ecology of the estuary and on how the 
ecological changes translate into changes in commercial and recreational fishing. The economic 
effects on commercial fishing might include changes in the size of the catch or the cost of fishing 
operations. For guided sportfishing, the economic effects might include changes in the income 
of the professional fishing guides. For recreational anglers, economic effects could result from 
changes in the quantity or quality of recreational fishing experiences. As evident in the 
discussions below, the linkages between the hydrology, ecology, and economics of fishing in the 
St. Lucie Estuary are highly uncertain. Nevertheless, the hydrologic information generated 
through the SFWMM simulations does have economic implications for fishing in the estuary. 

As part of this investigation, a variety of individuals, organizations, and institutions were 
contacted to identify pertinent studies and individuals with expertise on the effects of Lake 
Okeechobee releases on the St. Lucie Estuary. Contacts included: 
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• Florida Oceanographic Society; • Martin County; 

• Marine Research Council; • Indian River Lagoon National Estuary 

• Harbor Branch Oceanographic Institute; Program (NEP); 

• St. Lucie Initiative; • Treasure Coast Regional Planning Council; 

• St. Lucie River Coalition; and 

• Florida Marine Research Institute; • SFWMD. 

• Florida Sea Grant; 

7.3.1 Profile of Commercial and Recreational Fishing in the St. Lucie Estuary 
A profile of commercial and recreational fishing in the St. Lucie Estuary can be constructed 
using field information and data from state and national fishing databases. Unfortunately, much 
of the available information about commercial and recreational fishing in the estuary is contained 
in studies and data sets for much larger geographic areas. 

There is very little, if any, commercial fishing in the st. Lucie Estuary. The use of gill nets in 
Florida coastal waters was banned in 1994. Interviews with local fish houses (i.e., retailers) 
indicate that their supplies do not come from the estuary. However, there may be low levels of 
commercial fishing for finfish (using rod and reel or cast nets) and for crabs. In Martin County, 
there are 271 saltwater products licenses and 44 permits for blue crab fishing. Crabbing activity 
in the estuary is believed to be small. 

Although there is little commercial fishing within the estuary proper, the St. Lucie Estuary has 
important ecological connections with offshore commercial fish stocks. As explored in Nelson 
et al. (1991), some commercial species of finfish and invertebrates inhabit estuaries year-round; 
however, a large number of species only use estuaries during portions of their life cycle. Most of 
these latter species fall into four general categories: 

• Diadromous species, which use estuaries as migration corridors and, in some instances, 
nursery areas; 

• Species that use estuaries for spawning, often at specific salinity levels; 
• Species that spawn in marine waters near the mouths of estuaries and depend on tidal

and wind-driven currents to carry eggs, larvae, or early juveniles into estuary nursery 
areas; and, 

• Species that enter into estuaries during certain times of the year to feed on abundant prey 
and/or utilize preferred habitats. 

In 1990, the Indian River Lagoon, which adjoins the St. Lucie Estuary, was included in the NEP. 
The NEP targets nationally significant estuaries for assessment and development of management 
plans that will substantially enhance their ecological quality. While the NEP studies on Indian 
River Lagoon suggest that the freshwater flows from the St. Lucie Estuary may not significantly 
affect the lagoon, the studies do provide insight to the ecology of the St. Lucie Estuary. In 
particular, the Indian River Lagoon studies identified 20 species of commercial finfish and three 
species of shellfish (blue crab, hard clam, and oyster) in the lagoon that are estuarine dependent. 
The estuarine-dependent finfish include: 
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• Atlantic sheep shead; • Mullet, silver; 

• Bluefish; • Mullet, striped; 

• Croaker; • Permit; 

• Drum, black; • Pompano; 

• Drum, red; • Snapper, mangrove; 

• Flounders; • Snapper, mutton; 

• Jack, crevalle; • Snapper, yellowtail; 

• King whiting; • Seatrout, spotted; 

• Mackerel, spanish; • Spot; and, 

• Menhaden; • Tripletail 

Nelson et al. (1991) noted that the estuaries on Florida's east coast include large numbers of 
tropical Caribbean fauna. In addition, Nelson et al. determined that the number of species 
(including adults, juveniles, and larvae) in southeastern estuaries varies by season and by salinity 
zone. Estuarine utilization for all life stages is highest in summer and lowest in winter. The 
number of species present as larvae reaches a peak in April in the tidal freshwater, mixing, and 
seawater zones. In contrast, the numbers of juveniles and adults in the three zones peak during 
the summer months. In any given month, more species utilize these estuaries as juveniles than at 
any other life stage. Some common species, such as bluefish and gray snapper, are primarily 
found in the estuary as juveniles and adults, with spawning, eggs, and larval development 
occurring offshore. Other species, such as snook and tarpon, are tolerant of a wide range of 
salinity levels. Seasonal variations in species composition implies that the timing, as well as the 
quantity, of freshwater releases to the St. Lucie Estuary are critical determinants of their potential 
effects on the estuarine ecology. 

The FFWCC, Fish and Wildlife Research Institute, maintains the Florida Marine Fisheries 
Information System, a database of commercial fish landings. Summaries of the 2001-2005 
commercial landings for Martin County and St. Lucie County are presented in Table 7-1. The 
summaries include finfish, invertebrates, and bait shrimp. No shrimp landings were reported for 
Martin County and St. Lucie in 2004 and 2005. The poundage, trips, and value of finfish have 
varied widely over the last five years, with values ranging from one and one-half million dollars 
to more than four million dollars for Martin County and from more than two million dollars to 
more than five million dollars. In contrast, the invertebrate landings showed a steady increase in 
all three categories. 

This data is complemented by Table 7-2, which contains the top commercial landings (by 
weight) in Martin and St. Lucie Counties during 2005. The listed species each account for at 
least 1.5 percent of the total county catch by weight for Martin and St. Lucie Counties; 2,107,285 
and 1,640,536 pounds, respectively. Together, these counties account for 86.4 and 82.4 percent 
of the total catch. Most of the species on this list reside in estuarine habitat for at least part of 
their Ii fe cycle. 
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TABLE 7-1 
COMMERCIAL LANDINGS 

MARTIN AND ST. LUCIE COUNTIES 
2001-2005 

MARTIN 2001 2002 2003 2004 2005 
COUNTY 
Finfish Pounds 1,095,994 1,058,507 2,086,882 2,750,949 2,107,285 

Trips 3,262 3,536 5,659 6,394 5,470 

Value $1,545,352 $1,492,495 $2,942,504 $3,878,838 $2,971,272 

Invertebrates Pounds 20,728 18,052 25,394 28,956 41,806 
Trips 224 201 220 283 848 

Value $56,380 $49,101 $69,072 $78,760 $113,712 

Bait Shrimp Pounds 0 0 0 0 0 
Trips 0 0 0 0 0 

Value 0 0 0 0 0 

ST. LUCIE 2001 2002 2003 2004 2005 
COUNTY 
Finfish Pounds 3,753,475 3,163,073 3,212,649 2,208,580 1,640,536 

Trips 10,321 9,251 7,495 5,870 4,203 

Value $5,292,400 $4,459,933 $4,529,835 $3,ll4,098 $2,313,156 

Invertebrates Pounds 78,759 82,179 48,904 59,226 83,081 

Trips 567 716 571 518 505 

Value $214,224 $223,527 $133,019 $161,095 $225,980 

Bait Shrimp Pounds 1,129 166 llO 0 0 

Trips 10 I 3 0 0 

Value $4,211 $619 $410 0 0 

Source: Florida Fish and Wildlife Conservation Commission, Fish and Wildlife Research Institute, 2006 
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TABLE 7-2 
RANKED COMMERCIAL FINFISH LANDINGS BY WEIGHT 

MARTIN COUNTY 
2005 

PERCENT OF 
SPECIES POUNDS 

TOTAL CATCH 

Spanish Mackerel 1,276,678 60.6% 

King Mackerel 334,880 15.9% 

Mojarra 66,497 3.2% 

Shark 56,484 2.7% 

Sheepshead 53,200 2.5% 

Popano 31,583 1.5% 

ST. LUCIE COUNTY 
2005 

PERCENT OF 
SPECIES POUNDS 

TOTAL CATCH 

Spanish Mackerel 478,326 29.2% 

Shark 227,771 13.9% 

Swordfish 170,755 10.4% 

King Mackerel 138,564 8.5% 

Black Mullet 100,292 6.1% 

Crevalle Jack 67,578 4.1% 

Silver Mullet 45,297 2.8% 

Yellowfin Tuna 44,367 2.7% 

Mojarra 38,637 2.4% 

Dolphin 38,417 2.3% 

Source: FF&WCC, F&WRl, Florida Marine Fisheries Information System, 2006 
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The St. Lucie Estuary also supports guided sportfishing and recreational fishing. According to 
interviews with local professional sportfishing guides, there are approximately 12 guides who 
operate in this estuary on a full-time basis. Charters typically fish for tarpon, spotted seatrout, 
snook, and red drum. Assuming that the guides charge an average of $300 per day, guided 
sportfishing in the estuary would have an approximate annual value in excess of $800,000. The 
guides indicate that while the majority of their charters consist of tourists, there are also a 
significant number of charters by Florida residents. Cited percentage ratios of resident/tourist 
charters were 40/60 for much of the year and 20/80 during the tourist season (i.e., winter and 
early spring). 

Fishing in the St. Lucie Estuary is also popular with local anglers. Bell et al. (1982) have 
estimated that the overall economic value of recreational fisheries to a region can be as much as 
six times that from commercial fisheries. Unfortunately, no current participation rates for 
recreational fishing in the estuary could be identified during this investigation. However, a 
general impression of recreational fishing in the St. Lucie Estuary can be constructed using the 
following studies of recreational fishing in areas that include the estuary. 

I. In a 1979 creel census of recreational anglers in the St. Lucie Estuary, Van Os et al. 
(1980) estimated that 338,797 fish were caught (446,820 pounds). The most abundant 
fish were sea catfish, but bluefish dominated the catch by weight. 

2. The National Survey of Recreational Fishing conducted by the National Oceanic and 
Atmospheric Administration (NOAA) has collected recreational fishing data for the east 
and west coasts of Florida. The 1996 recreational landings for the east coast of Florida 
are presented in Table 7-3 for those species that account for at least one percent of the 
total catch. Since the survey is for creeled fish, catch-and-release statistics are not 
available. For some gamefish, such as tarpon, catch-and-release accounts for the entire 
recreational fishery. 

3. Bell et al. (1982) estimate that 61.5 percent of recreational fishing trips are within 
brackish coastal waters or within three miles of shore, where fisheries stocks are largely 
dependent on estuaries 

4. Nelson et al. (1991) describe bluefish, gray snapper, spotted seatrout, spot, black drum, 
red drum, and gulf flounder as among the species that are abundant in the adjacent Indian 
River Lagoon, and by inference, in the St. Lucie Estuary. 

5. Milon and Thunberg (1993) conducted a state-wide survey of resident anglers. Milon 
and Thunberg estimated that, on a state-wide basis, resident anglers make 8.7 fishing trips 
per year and that 56 percent of trips involved private boats. For Florida Marine Fisheries 
Commission Region 6, which includes the St. Lucie Estuary, Milon and Thunberg, 
estimated over 65 percent of the total fishing effort was expended in near-shore waters or 
within the estuary or lagoon complex. Their findings suggest that over 90 percent of the 
recreational fishing by Florida residents in Region 6 is done by people who reside in the 
lagoon watershed. In addition, Milon and Thunberg's surveys indicate that sea trout, 
snook, and red drum are the most popular species with anglers, pursued by 48 percent of 
the anglers who expressed species preference. The survey results suggest average state
wide daily expenditures by resident anglers of $114.81, with annual expenditures of 
$576.49 per fisherman. This is consistent with Bell's estimate of $508.97 spent per 
fisherman on recreational fishing during 1982. 
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6. Bell (1993) investigated fishing by tourists to Florida. Bell estimated that of those 
tourists visiting Florida, 16.5 percent had engaged in saltwater fishing in the last year. 
However, 90 percent of the tourist anglers do not come primarily to fish, and two-thirds 
of these anglers have no target species. The tourists spend approximately $110 per day 
while fishing. 

7. Bell (1992) investigated the potential changes in tourist visitation resulting from adverse 
effects on recreational beaches and fisheries. Bell noted a state-wide decline in catch per 
trip from 5.8 to 4.5 fish/trip from 1979-1990. However, during the same period, he found 
no relationship between changes in tourism and changes in the catch rates of recreational 
saltwater fishing in the State. 

TABLE 7-3 
RECREATIONAL LANDINGS 
EAST COAST OF FLORIDA 

1996 
Species Landings Percent 

Saltwater catfishes 1,016,102 4% 

Spot 878,155 3% 

Jack, crevalle 840,862 3% 

Mullets 752,765 3% 

Other fishes 696,490 3% 

Snapper, gray 584,592 2% 

Drum, red 385,577 1% 

Pinfishes 358,850 1% 

Kingfishes 355,793 1% 

Sheepshead 350,996 1% 

Other grunts 205,466 1% 

Herrings 188,775 1% 

Bluefish 131,526 1% 

Source: NOAA. National Survey of Recreational Fishing. 1997. 
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7.3.2 Hydrologic Changes Associated With Alternative Schedules 
The SFWMM-simulated hydrologic effects of the alternative regulation schedules on the 
S1. Lucie Estuary are presented in Table 7-4. 

TABLE7-4 
SIMULATED HYDROLOGIC PERFORMANCE OF 

ALTERNATIVE REGULATION SCHEDULES 
ST. LUCIE ESTUARY 

Performance Measure 07LORS IbS2 IbS2 m Tl T2 T3 
Number of Mean Monthly Flows < 
350 127 129 129 123 103 103 

Number of Mean Monthly Flows 
2000 to 3000 43 36 38 37 44 42 

Number of Mean Monthly Flows> 
3000 31 30 27 28 31 31 

7.3.3 Potential Ecological and Economic Effects of Hydrologic Changes 
There has been long-standing concern about the effects of regulatory releases on the S1. Lucie 
Estuary. More than 20 years ago, conferences were sponsored by the Florida Oceanographic 
Society to discuss the ecological impacts of the regulatory releases. Over the years, the level of 
local awareness of the issues surrounding the ecological effects of the releases has varied in 
accordance with the release levels. 

In 1998, a number of local interests expressed concern regarding the effects of the regulatory 
releases. Following the extremely wet spring induced by a strong EI Nino event, high lake levels 
required Zone A releases into the St. Lucie Estuary under the Run25 schedule, with release 
volumes as high as 7,500 cubic feet per second (cfs). The brackish estuary was quickly 
transformed into a freshwater estuary, and the accumulated sediment on the canal bottom was 
quickly transported and deposited on the estuary benthos. The concerns of local residents were 
heightened when deformed mullet and gamefish with lesions were observed in the estuary. 
Water samples revealed the presence of Cryptoperidiniopsis, a marine algae, in the estuary. 
Cryptoperidiniopsis is being investigated by Florida Department of Environmental Protection 
(FDEP) as the potential cause of the lesions on fish in the estuary. However, at this time 
Cryptoperidiniopsis has not been linked to the lesions in the S1. Lucie Estuary or to human health 
effects anywhere. 

Based on available literature, some aspects of the relationship between regulatory releases and 
ecological effects on fishing are relatively clear. In general, the S1. Lucie Estuary ecosystem is 
stressed by magnified oscillations in freshwater inputs to the estuary and other ecosystem 
perturbations. The stressors include Lake Okeechobee releases and other influences from the 
estuary's watershed. The variability in freshwater inputs to the estuary creates an unstable 
salinity environment (Chamberlain and Hayward, 1996). The turbidity and sedimentation 
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impacts on seagrass communities may be the principal long-term concern regarding freshwater 
inputs to the estuary (Haunert and Startzman, 1985). However, there are also concerns about the 
effects of low-flow periods, particularly with regard to dissolved oxygen levels. While in some 
instances the effects of releases may be difficult to distinguish from watershed effects, it appears 
that regulatory releases do affect commercial and recreational fisheries in the estuary (Haunert 
and Startzman, 1980; Van Os et ai., 1980). 

Unfortunately, there is a great deal of uncertainty regarding the effects of the freshwater releases 
from Lake Okeechobee on the St. Lucie Estuary. Estuarine ecosystems are complex, and the 
linkages between causes (e.g., ecosystem perturbations) and effects (e.g., changes in the structure 
or function of the ecosystem) are often unclear. There are multiple research topics that need to 
be explored to fully understand these linkages. These topics include distinguishing between: 
(I) the impacts of regulatory releases and runoff from the watershed, (2) short-term and long
term effects of the releases, (3) the few high level releases and the more numerous smaller 
events, and (4) low and high flow violations of the desired salinity targets. 

Ecological uncertainties compound the economic uncertainties regarding commercial and 
recreational fishing. An example of the relationship between uncertainties in ecological and 
economic response to the regulatory releases is provided by the regulatory releases which 
occurred during the spring of 1998. During 1998 spring releases, gamefish disappeared due to 
the salinity effects, and the commercial and recreational fishery was severely impacted. 
However, by June of 1998, gamefish had returned to the estuary and guided sportfishing and 
recreational fishing had rebounded. 

The economic effects would seem to be clearly bounded by the effects on fishing, since adult 
gamefish relocate during release periods (Van Os et ai., 1980). However, the loss of juveniles 
and loss of habitat due to sedimentation effects on seagrass may not affect fishing and the 
economics of fishing for years to come. In addition, for those offshore commercial species that 
reside in estuarine waters during their larval or juvenile stages, the economic effects of changes 
in the estuarine ecology could be manifested in offshore commercial or recreational landings or 
in the landings of another county. 

The challenge in determining the economic impacts on commercial and recreational fishing in 
the St. Lucie Estuary is further complicated by the need to differentiate between the with- and 
without-project future conditions in order to isolate the effects of the alternative regulation 
schedules. Given these considerations, the determination of an actual dollar estimate of the 
effects of the alternative plans on commercial and recreational fishing is beyond the limits of this 
investigation. However, the hydrologic effects ofthe alternative plans simulated in the SWFMM 
can be interpreted from the perspective of the fishing industry by combining the profile of 
commercial and recreational fishing with the current understanding of the ecological effects of 
regulatory releases on the estuary. 

As indicated in Table 7-4, the alternative regulation schedules are all expected to result in 
improvements over the without-project future condition. However, the alternative regulation 
schedules are not expected to meet the performance targets. The relative performances of the 
alternative regulation schedules allow the plans to be compared, but the monetary estimation of 
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the economic effects on the commercial and recreational fishery will require additional research 
into the ecology and economics of the estuary. 

The SFWMD is currently attempting to fill some of the information gaps that exist in the 
hydrology-ecology-economics chain of cause-and-effect as regards freshwater releases from 
Lake Okeechobee. In June 1998, the SFWMD sponsored a series of focus groups in Martin and 
St. Lucie counties that are intended to assemble local businesses affected by the large regulatory 
releases to the St. Lucie Estuary in the spring of 1998 and to identify the economic impacts on 
these businesses and the regional economy. 

7.4 POTENTIAL EFFECTS ON FISHING IN CALOOSAHATCHEE ESTUARY 
While the issues regarding Lake Okeechobee releases to the Caloosahatchee Estuary are similar 
to the St. Lucie Estuary, there are several important differences as well. Similarities include: 
(l) the purposes and timing of the regulatory and non-regulatory releases from Lake Okeechobee 
and (2) the uncertainties in the causal relationship between hydrologic changes in the releases, 
the consequent ecological effects, and the economic impacts on commercial and recreational 
fishing. Differences include: (I) the larger size of the Caloosahatchee Estuary relative to the 
St. Lucie Estuary, (2) the larger releases from the lake down this waterway, and (3) the 
ecological distinctions between the Caloosahatchee and St. Lucie estuaries. 

As part of this investigation, a variety of individuals, organizations, and institutions were 
contacted to identify pertinent studies and individuals with expertise regarding the impacts of the 
freshwater releases from Lake Okeechobee on the Caloosahatchee Estuary. Contacts included: 

• Harbor Branch Oceanographic Institute, • City of Sanibel, 

• Caloosahatchee River Citizens • Lee County, 
Committee, • Gulf of Mexico Program, 

• Lee County Professional Guides • Gulf of Mexico Foundation, 
Association, • Charlotte Harbor National Estuary 

• Florida Marine Research Institute, Program, 

• Florida Sea Grant, • Southwest Florida Regional Planning 

• Florida Bureau of Seafood and Council, and 
Aquaculture, • SFWMD. 

• Florida Center for Environmental Studies, 
Tarpon Bay Research Center, 

In 1995, Charlotte Harbor, which adjoins the Caloosahatchee Estuary, was included in the NEP. 
The Charlotte Harbor NEP effort included two studies with direct relevance for this 
investigation. The first is a review of the physical setting in the Caloosahatchee Estuary. The 
second is an estimate of the economic value of resources in the Charlotte Harbor study area, 
which includes the Caloosahatchee River. 

Goodwin (1996) modeled the currents in the area of San Carlos Bay and concluded that much of 
the regulatory discharges from the Caloosahatchee River pass southward under the Sanibel 
Causeway and enter the Gulf of Mexico. However, under certain conditions, some of this 
freshwater can be transported into Pine Island Sound and Matlacha Pass. The extent of the 
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effects of regulatory releases from Lake Okeechobee is variable, depending on the release rate 
and the wind and tidal conditions in the estuary. Based on discussions with some of the 
previously listed organizations, the effects of large freshwater releases, such as those experienced 
in the spring of 1998, extend into San Carlos Bay, Matlacha Pass, Pine Island Sound, and Estero 
Bay. According to local residents, the tannin-colored waters from Lake Okeechobee are quite 
apparent as they darken the waters of San Carlos Bay. 

It appears that the sedimentation effects of the releases on the Caloosahatchee Estuary are less 
problematic than the nutrient effects of the releases, relative to the st. Lucie Estuary. Red tides 
(i.e., marine algae blooms) were consistently described during interviews as a more significant 
ecological and economic threat than freshwater releases from Lake Okeechobee. Red tides kill 
fish, ruin fishing, and close beaches with the stench of dead fish and the effects of algae on 
bathers' respiratory systems (e.g., throat and sinus irritation). The two issues may be 
interconnected, since algae blooms have been linked to nutrient inputs to coastal waters. 
However, there are significant sources of nutrients in these coastal waters other than water 
released from Lake Okeechobee. Phosphate mining, agriculture, and wastewater discharges 
contribute to the nutrient levels in the coastal waters of Lee County. 

7.4.1 Profile of Commercial and Recreational Fisheries 
As in the case of the St. Lucie Estuary, a profile of commercial and recreational fishing in the 
Caloosahatchee Estuary can be constructed using field information and data in national and state 
fishing databases. Again, much of the available information about commercial and recreational 
fishing in the estuary is contained in studies and data sets for larger geographic areas. 

There is some commercial fishing in the Caloosahatchee Estuary. The use of cast nets in the 
estuary is reported to be common. In addition, there is reported to be substantial crabbing 
activity in the estuary. In Lee County, there are 638 saltwater products licenses and 267 permits 
for blue crab fishing. 

The Caloosahatchee Estuary has important ecological connections with offshore commercial fish 
stocks. As described in Nelson (1992), many commercial finfish and invertebrate species use 
estuaries for critical stages of their development. Table 7-5 presents commercial landings, trips, 
and value data collected by the FDEP for the Pine Island Sound/San Carlos Bay area. As 
indicated in this table, in 1997 the value of the commercial landings from this area were 
approximately $1.7 million. The finfish and bait shrimp fisheries account for most of the 
landings and value. Although the shrimp landings in Table 7-5 are small, there is a significant 
offshore pink shrimp fishery that is based on Sanibel Island. This fishery is reflected in 1997 
pink shrimp landings data for Lee County, which totaled 4,033,537 pounds. The Caloosahatchee 
Estuary and the area affected by freshwater releases from Lake Okeechobee comprise part of the 
nursery habitat for this fishery. The finfish and bait shrimp poundage, trips, and value data vary 
widely from year to year. This is due to changes in the fish population dynamics, fishing 
conditions, and fishing effort. 
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TABLE 7-5 
COMMERCIAL LANDINGS 

PINE ISLAND SOUND/SAN CARLOS BAY 
1993-1997 

1993 1994 1995 1996 1997 
Finfish Pounds 1,084,476 174,582 260,175 479,160 1,036,342 

Trips 4,853 783 1,682 2,745 3,881 
Value $629,297 $134,862 $274,862 $492,314 $867,150 

Invertebrates Pounds 1,484 1,864 32,583 410,203 196,409 

Trips II 13 I 11 1,391 1,373 
Value $1,435 $1,299 $31,560 $219,301 $247,464 

Shrimp Pounds 2,017 0 0 0 0 
Trips 9 0 0 0 0 
Value $6,250 $0 $0 $0 $0 

Bait Shrimp Pounds 89,165 114,982 118,009 136,356 147,564 
Trips 1,762 1,961 2,105 2,735 2,749 
Value $213,630 $265,397 $369,182 $513,383 $556,705 

Source: FDEP, 1997 

The data in Table 7-5 are complemented by the information in Table 7-6 and Table 7-7. Table 
7-6 contains 1997 landings data from nearby Charlotte Harbor (to the north) and Estero Bay (to 
the south). As indicated in Table 7-6, the finfish fishery in Charlotte Harbor is substantially 
larger than that of the Pine Island/San Carlos Bay area. 

Table 7-7 contains ranked landings of the top nine commercial species in Lee County, by weight. 
Each of these nine species accounts for at least one percent of the total county catch by weight 
(2,599,308 pounds) and together, they account for 95 percent of the total catch. Most of these 
species reside in estuarine habitat for at least part of their life stage. The 1997 commercial 
invertebrate landings for Lee County include: blue crabs (1,409,015 pounds) and stone crabs 
(151,330 pounds). In addition, the 1997 shrimp landings for Lee County were 4,224,879 pounds. 
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AREA 

Charlotte Harbor 

Estero Bay 

Source: GOEP,1997, 

TABLE 7-6 
COMMERCIAL LANDINGS 

CHARLOTTE HARBOR; ESTERO BAY 
1997 

CATEGORY POUNDS TRIPS 

Finfish 1,787,612 6,103 

Invertebrates 748,850 4,446 

Shrimp 14,609 141 

Bait Shrimp 0 0 

Finfish 100,947 428 

Invertebrates 2,766 25 

Shrimp 0 0 

Bait Shrimp 0 0 

TABLE 7-7 

VALUE 

$1,293,085 

$701,355 

$40,562 

$0 

$70,768 

$11,236 

$0 

$0 

RANKED COMMERCIAL FINFISH LANDINGS BY WEIGHT 
LEE COUNTY 

1997 
PERCENT OF TOTAL 

SPECIES POUNDS CATCH 

Mullet, Black 1,714,122 66% 

Grouper, Red 270,762 10% 

Pompano 134,932 5% 

Mojarra 80,428 3% 

Jack, Mixed 71,064 3% 

Grouper, Gag 39,989 2% 

Jack, Crevalle 33,991 1% 

Ladyfish 30,758 1% 

Grouper, Black 22,737 1% 

Source: Florida Marine Fisheries Information System 
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The Caloosahatchee Estuary also supports guided sportfishing and recreational fisheries. Nelson 
(1992) described the following recreational species as "highly abundant", "abundant", or 
"common" in the Caloosahatchee Estuary: tarpon, sea catfish, snook, crevalle jack, silver perch, 
pinfish, spotted seatrout, red drum, black drum, and stripped mullet. 

According to interviews with the Lee County Professional Guides Association, there are 
approximately 60 guides who operate in Lee County, mostly on a full-time basis. Many of the 
guides fish in the Caloosahatchee River at least some of the time. An even larger number of 
guides fish in the area that is potentially subject to the effects of Lake Okeechobee releases. It 
appears that guides will frequently take charters into the Caloosahatchee River to fish for tarpon 
or to escape windy conditions on the coast. Guides in the area typically pursue tarpon, spotted 
seatrout, snook, and red drum. Assuming that the guides charge an average of $350 per day, 
guided sportfishing in the area would have an approximate annual value of $4.8 million. The 
guides indicate that while the majority of their charters consist of tourists, there are also 
significant numbers of charters by Florida residents. The ratio of resident/tourist charters of 
40/60 was considered representative for much of the year, changing to 20/80 during the tourist 
season. 

Recreational fishing in the Caloosahatchee Estuary is also popular with local anglers. Bell et al. 
(1982) estimated that the overall economic value of recreational fisheries to a region can be as 
much as six times that of commercial fisheries. Unfortunately, no current participation rates for 
recreational fishing in the estuary were identified as part of this investigation. However, a 
representative picture of recreational fishing in the Caloosahatchee Estuary can be constructed 
using studies of recreational fishing that include the estuary. 

1. The 1996 National Survey of Recreational Fishing conducted by the NOAA for the west 
coast of Florida are presented in Table 7-8 for those species which account for at least 
one percent of the catch. Many of those species spend much of their lives in estuarine 
waters. 

2. Bell et al. (1982) estimated that 61.5 percent of recreational fishing trips are within 
brackish coastal waters or within three miles of shore, where fish stocks are largely 
dependent on estuaries 

3. The state-wide survey of resident anglers by Milon and Thunberg (1993) estimated that 
for the Florida Marine Fisheries Commission Region 3, which includes the 
Caloosahatchee Estuary, over 65 percent of the total fishing effort was expended in near
shore waters or within the estuary or lagoon complex. Milon and Thunber's findings 
suggest that 88 percent of the recreational fishing by Florida residents in the lagoon is 
done by people who reside in the region. In addition, their surveys indicate that sea trout, 
snook, and red drum are the most popular species with anglers, pursued by 48 percent of 
the anglers who expressed species preference. 

4. Bell's (1993) study of fishing by Florida tourists estimated that 16.5 percent of tourists 
visiting Florida engaged in saltwater fishing in the last year. However, 90 percent of the 
tourist anglers do not come primarily to fish, and two-thirds of these anglers have no 
target species 
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TABLE 7-8 
RECREATIONAL LANDINGS 
WEST COAST OF FLORIDA 

1996 

Commercial and Recreational Fishing 

SPECIES LANDINGS PERCENT 

Seatrout, spotted 2,762,297 11% 

Pinfishes 2,486,234 10% 

Sheepshead 896,605 3% 

Saltwater catfishes 866,782 3% 

Snapper, gray 818,934 3% 

Drum, red 732,176 3% 

Jack, crevalle 663,931 3% 

Mullets 278,833 1% 

Groupers 263,856 1% 

Perch, silver 236,575 1% 

Grunt, white 221,545 1% 

Pigfish 194,270 1% 

Seatrout, sand 183,686 1% 

Source: NOAA. National Survey of Recreational Marine Fishing. 1996. 

Lee County is also home to an emerging aquaculture industry. Since the State of Florida 
instituted the gill net ban in 1994, it has encouraged aquaculture to mitigate the economic effects 
on watermen and coastal communities and to meet the growing demand for seafood. In Lee 
County, there are over ten aquaculture farms, which primarily raise hard clams. The Harbor 
Branch Oceanographic Institute received a State grant to provide technical support for clam 
aquaculture. Some of these operations raise seed clams for sale to other aquaculture farmers; 
others raise mature clams for commercial sale. The seed clam operations typically use a closed 
(recycling) water system. The clam farms which are raising mature clams in Lee County are 
located in Pine Island Sound near the midpoint of Pine Island. It is anticipated that the releases 
from Lake Okeechobee will not have a significant effect on aquaculture operations in Lee 
County for two reasons: (I) the seed clams, which are potentially vulnerable to sudden and 
drastic salinity changes, are not exposed to the freshwater releases from the Caloosahatchee 
River and (2) the clam farms that raise clams to maturity are sufficiently removed from the more 
extreme effects of the freshwater releases. 
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7.4.2 Hydrologic Changes Associated With Alternative Regulation Schedules 

TABLE 7-9 
SIMULATED HYDROLOGIC PERFORMANCE OF ALTERNATIVE PLANS 

CALOOSAHATCHEE ESTUARY 

Performance Measure 07LORS IbS2 Ibs2 m T1 T2 T3 
Number of Mean Monthly Flows < 
450 198 104 lOS 116 131 131 

Number of Mean Monthly Flows 
2800 to 4500 45 32 35 35 34 35 

Number of Mean Monthly Flows> 
4500 29 36 35 34 29 29 

7.4.3 Potential Ecological and Economic Effects of Hydrologic Changes 
Based on available literature, some aspects of the relationship between the regulatory releases 
and effects on fishing are relatively clear. In general, the Caloosahatchee Estuary ecosystem is 
stressed by the magnified oscillations in freshwater inputs to the estuary and other ecosystem 
perturbations. The stressors include the Lake Okeechobee releases and other influences from the 
estuary's contributing watershed. As in the St. Lucie Estuary, the variability in freshwater inputs 
to the Caloosahatchee Estuary creates an unstable salinity environment. The work of Doering 
and Chamberlain (1997) suggests that turbidity and dissolved oxygen levels are comparable to 
other Florida estuaries, but nitrogen concentrations are relatively high. Doering and Chamberlin 
also noted that, in general, water quality deteriorates with distance upstream from the mouth of 
the estuary. While in some instances the effects of the releases may be difficult to distinguish 
from effects of the Caloosahatchee River's relatively large watershed, it appears that the 
regulatory releases affect the commercial and recreational fisheries in the estuary. 

Unfortunately, as in the case of the St. Lucie Estuary, there is a great deal of uncertainty 
regarding the effects of the freshwater releases from Lake Okeechobee on the Caloosahatchee 
Estuary. Estuarine ecosystems are complex, and the linkages between causes (e.g., ecosystem 
perturbations) and effects (e.g., changes in the structure or function of the ecosystem) are often 
unclear. There are multiple research topics that need to be explored to fully understand these 
linkages. These topics include distinguishing between the effects of: (1) the impacts of lake 
releases and freshwater inflow from the watershed, (2) short-term and long-term effects of the 
releases, (3) the few high level releases and the more numerous smaller events, and (4) low and 
high flow violations of the desired salinity envelope. 

The ecological uncertainties compound the economic uncertainties regarding commercial and 
recreational fishing. As in the St. Lucie Estuary, the return of gamefish following a period of 
large releases to the estuary may not fully reflect the impacts on the fisheries. The economic 
effects would seem to be clearly bounded by the effects on fishing, since adult gamefish relocate 
during release periods (Van Os et aI., 1980). However, the loss of juveniles and loss of habitat 
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due to impacts on seagrass communities may not affect fishing and the economics of fishing for 
years to come. 

The challenge in estimating the economic effects on commercial and recreational fishing in the 
Caloosahatchee Estuary is further complicated by the need to differentiate between the with- and 
without-project future conditions in order to isolate the effects of the alternative regulation 
schedules. Given these considerations, the determination of a dollar value of the effects of the 
alternative plans is beyond the scope of this investigation. However, the simulated hydrologic 
effects of the alternative plans can be interpreted from the perspective of the economics of 
commercial fishing by combining the profile of commercial and recreational fishing with current 
understanding of the ecological effects of regulatory releases on the estuary. 

As indicated in Table 7-9, the alternative regulation schedules are expected to result in 
improvements over the without-project future condition with respect to low and high water 
inputs to the Caloosahatchee Estuary. However, the alternative regulation schedules are not 
expected to meet the performance targets. The relative performances of the alternative 
regulation schedules allow the plans to be ranked, but the monetary estimation of the economic 
effects on the commercial and recreational fishery will require additional research into the 
ecology and economics of the estuary. 

7.5 SUMMARY OF POTENTIAL ECONOMIC EFFECTS ON FISHING 
The potential effects of the alternative LORS are summarized in Table 7-10. This table presents 
estimates of current annual revenues for each of the fisheries under consideration. As described 
in the above discussions, these estimates were generated using a variety of approaches and data 
sources. Consequently, the estimates should be considered approximate, and comparisons of the 
revenues of one fishery with another should be made with caution. Table 7-10 also contains 
information on the anticipated hydrologic performance of the alternative regulation schedules. 
In general, the alternative plans are expected to comprise improvements over the without-project 
future conditions. The economic interpretation of this hydrologic information suggests that the 
alternative plans could result in improvements in the economics of commercial and recreational 
fishing relative to the existing and without-project future conditions. The quantification of the 
expected economic impacts is not possible at this time given knowledge and data gaps in the 
sequence of hydrologic, ecological, and economic effects that determine economic impacts of the 
alternative regulation schedules. 
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Area 

St. Lucie 

Estuary 

Caloosahatchee 

Estuary 

LORS Final SEIS 

TABLE 7-10 
SUMMARY OF ECONOMIC EFFECTS OF ALTERNATIVE PLANS 

ON ESTUARINE FISHERIES 
Approximate Annual Revenues Hydrologic Performance 

of Fishery ($ million) Of Alternative Schedules 
Economic Interpretation of Hydrologic 

Performance Relative to 
Performance Performance 

Commercial Guided Recreational Without-Project 
Relative to Targets 

Conditions 

Alternatives meet or 
Alternatives do not Ipositive economic impacts expected with 

$1.7 $0.8 n.a. exceed Run25 
meet targets alternative regulation schedules 

performance 

Alternatives meet or 
Alternatives do not Ipositive economic impacts expected with 

$1.7 $4.8 ll.a. exceed Run25 
meet targets alternative regulation schedules 

performance 

November 2007 
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8. REGIONAL ECONOMIC IMP ACTS 

OVERVIEW 

This chapter examines the potential effects of the alternative regulation schedules on the RED 
account. The RED account registers indirect and secondary effects to the region that are 
expected to result from the direct economic effects of the alternative plans. Direct economic 
effects represent the impacts of economic stimuli in terms of changes in regional industrial 
output, earnings, or employment. Indirect economic impacts represent the resultant economic 
changes in the industries that support and rely upon the industries directly affected by the stimuli. 
In addition, induced economic impacts are those impacts experienced by all local industries as 
direct and indirect effects alter household income and ultimately change local household 
spending patterns. 

8.1 METHODOLOGY 
A regional input-output model, IMPLAN, was used to estimate the RED effects of the alternative 
LaRS. Regional input-output (I-a) analysis provides the classic tool for tracing economic 
ripples through the economy. Based on the region's industrial structure, I-a analysis tracks the 
expected inter-industry flow of goods and services. For the RED analysis, the regional economy 
was defined as encompassing 13 Florida counties (Broward, Charlotte, Collier, Dade, Glades, 
Hendry, Highlands, Lee, Martin, Monroe, Okeechobee, Palm Beach, and St. Lucie) using 
IMPLAN. Using county-level economic data, which was procured from the software vendor, the 
model was used to estimate the economic effects of the alternative regulation schedules on 
wages, employment, and industrial output. Specifically, IMPLAN was employed in a four-part 
methodology to: (1) describe the study area economy, (2) create economic scenarios, 
(3) introduce economic changes, and (4) estimate resulting direct, indirect, and induced 
economic effects. 

Economic scenarios were created in IMPLAN to characterize the future conditions in each 
industry under each regulation alternative. Not all ofthe potential direct effects can be evaluated 
in the RED analysis. For example, it was not possible to evaluate the M&I water supply effects 
of the alternative plans in the RED account. The M&I water supply effects associated with the 
alternative regulation schedules were developed using WTP estimates for water supplies that 
would be unavailable during water shortages. Industrial water users may experience monetary 
income losses associated with water use cutbacks during shortages, but these effects cannot be 
distinguished from the combined WTP values derived from a survey of industrial, commercial, 
and residential users. In addition, commercial and residential water users primarily experience 
non-monetary effects from water shortages, representing their loss of satisfaction, rather than a 
reduction in household income. 

Similar WTP issues precluded some agricultural water supply effects from inclusion in the RED 
account. Specifically, urban landscape and golf turf effects were calculated using WTP 
estimates. Since these estimates also represent reductions in satisfaction, not reductions in 
mcome, they were excluded from the RED analysis. In addition to M&I water supply and 
several agricultural water supply categories, three other NED categories 
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(e.g., commercial navigation, recreation, and commercial fishing) were not evaluated in the RED 
analysis. There are two principal reasons for this exclusion. First, the alternative regulation 
schedules are expected to have minor economic consequences associated with commercial 
navigation, recreation, and commercial fishing. Second, the procedures used to estimate the 
NED effects on these economic categories generated illustrative scenarios, not quantitative 
estimates of NED effects. Consequently, interpretations of their results should be limited to 
comparisons of the alternative plans. 

Recognizing these exclusions, the RED analysis focused on the indirect and induced effects of 
the agricultural water supply impacts of the alternative regulation schedules. The total 
agricultural water supply effects generated using the SFWMM's EPP for each service area were 
developed in Chapter 2 of this report. For the RED analysis, these values have been distributed 
into the nine agricultural sectors used by the SFWMM and its EPP: urban landscape, sod, 
nursery, golf turf, tomatoes, avocados, citrus, rice, and sugarcane (see Table 8-1). The 
agricultural effects (i.e., the value of un met demand) presented in Table 8-1 represent changes in 
farm income (or industry output) associated with each alternative regulation schedule and the 
without-project condition (LORS2007). 

TABLE 8-1 
SIMULATED 2006 AVERAGE ANNUAL VALUE OF 

UNMET AGRICULTURAL WATER DEMAND 
BY AGRICULTURAL SECTOR IN THE LEC AND EAA 

EPP LAND USE ALTERNATIVE REGULATION SCHEDULES 
CATEGORY 

2007LORS Ibs2 Ibs2_m T1 T2 T3 

Urban landscape 
$0 $0 $0 $0 $0 $0 

Other - Sod 
$0 $0 $0 $0 $0 $0 

Nursery 
$0 $0 $0 $0 $0 $0 

Golf turf 
$0 $0 $0 $0 $0 $0 

Tomatoes 
$0 $0 $0 $0 $0 $0 

(vegetables) 
Citrus 

$0 $0 $0 $0 $0 $0 

Avocado 
$0 $0 $0 $0 $0 $0 

Rice 
$0 $0 $0 $0 $0 $0 

Sugarcane 
$71,500 $102,500 $106,000 $103,000 $148,000 $143,500 

Total $71,500 $102,500 $106,000 $103,000 $148,000 $143,500 
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8.2 RESULTS 
In Table 8-2, the direct economic effects and aggregated indirect and induced economic effects 
are presented for the alternative schedules. These tables contain the direct effects of the 
alternative plans to seven agricultural sectors, commercial navigation, recreation, and 
commercial fishing. The combined induced and indirect effects, summarized in these tables 
represent the RED effects for all other industries affected by changes in the agricultural, 
commercial navigation, recreation and commercial fishing industries. Again, RED effects 
resulting from reductions in M&I water use and the agricultural uses of urban landscape and golf 
turf have not been estimated. Economic impacts to total industry output and employee 
compensation are expected to persist through each project year, while employment effects 
represent the total job loss or gain over the entire project period. Wages include salaries, non
wage compensation, and benefits. Employment is measured as the number of jobs, not 
necessarily full-time equivalents. 

Due to the lack of impacts to non-sugar agriculture entities, the RED analyses of the five 
alternative regulation schedules focus on their estimated effects on the sugar industry, 
specifically yields of sugarcane agriculture. While the IMPLAN 1-0 software does not explicitly 
describe the linkages between direct and indirect or induced effects, presumably the consequent 
impacts of the reduced sugarcane production on sugar mills and other sugar-related activities are 
registered in the following regional economic sectors: sugar crops, food and manufacturing, and 
transportation and communication. 

Regional statistics (MIG, 2005) indicate that the annual total industry output, employee 
compensation and employment in the study area are $377.4 billion annually, $128.7 billion 
annually, and 2.9 million respectively in 2003 dollars. The percentage of region total values 
listed in Table 8.4 show that across the study region, all economic impacts are negligible when 
compared to the region as a whole. 

Tables 8-2 and 8-3 present the IMPLAN output for direct, indirect, and induced impacts of the 
five alternatives, while Table 8-4 is an aggregate of both, and their percentage of overall regional 
impacts. 
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TABLE 8-2 
DIRECT, INDIRECT AND INDUCED IMPACTS ON EMPLOYEE COMPENSATION 

AS A RESULT OF ALTERNATIVE MODEL RUNS (2003 DOLLARS) 
AL TERNA TIVE Direct Indirect Induced Total 

2007LORS $-6,232 $-1,638 $-2,838 $-10,708 

IBS2 $-8,938 $-2,349 $-4,071 $-15,358 

IBS2 M $-9,242 $-2,429 $-4,209 $-15,879 

Tl $-8,998 $-2,365 $-4,098 $-15,462 

T2 $-12,895 $-3,389 $-5,873 $-22,157 

T3 $-12,513 $-3,289 $-5,699 $-21,500 

TABLE 8-3 
DIRECT, INDIRECT AND INDUCED IMPACTS ON REGIONAL INDUSTRY 
OUTPUT AS A RESULT OF ALTERNATIVE MODEL RUNS (2003 DOLLARS) 

AL TERNA TIVE Direct Indirect Induced Total 

2007LORS $-42,250 $-5,114 $-8,944 $-56,309 

IBS2 $-60,569 $-7,335 $-12,828 $-80,759 

IBS2 M $-62,652 $-7,584 $-13,263 $-83,499 

Tl $-60,998 $-7,384 $-12,913 $-81,294 

T2 $-87,421 $-10,582 $-18,507 $-116,510 

T3 $-84,827 $-10,268 $-17,958 $-113,053 
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TABLE 8-4 
OVERALL REGIONAL NEGATIVE ECONOMIC IMPACTS OF THE 

ALTERNATIVES (DIRECT AND INDIRECT IMPACTS)* 
Direct and Indirect Impacts 

Output 
Employee 

Employment 
Alternative Compensation 

(2003 $) 
(2003 $) 

(FTE) 

2007LORS - 56,309 - 10,708 -I 

% of Regional 
<-.001% <-.001 % <-.001% 

Total 

Ibs2 -80,759 -15,358 -1 

% of Regional 
<-.001% <-.001 % <-.001% 

Total 

Ibs2 m -83,499 -15,879 -1 

% of Regional 
<-.001% <-.001% <-.001% 

Total 

T1 -81,294 -15,460 -1 

% of Regional 
<-.001% <-.001% <-.001% 

Total 

T2 -116,510 -22,157 -1 

% of Regional 
<-.001% <-.001% <-.001% 

Total 

T3 -113,053 -21,500 -1 

% of Regional 
<-.001% <-.001% <-.001 % 

Total 
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November 6, 2020 

 

SENT VIA EMAIL: 

dmedelli@sfwmd.gov 

tedwards@sfwmd.gov  

 

Mr. Don Medellin 

Ms. Toni Edwards 

South Florida Water Management District 

3301 Gun Club Road 

West Palm Beach, FL  33406 

 

Re:  EAA Reservoir Reservation Rulemaking – Request for Public Hearing and 

Consideration of Lower Cost Regulatory Alternative  

 

Dear Ms. Edwards and Mr. Medellin: 

 

The Florida Farm Bureau Federation thanks you for the opportunity to submit 

public comment on the proposed Everglades Reservoir Water Reservation Rules 

as set forth in the Notice of Proposed Rules published in the Florida 

Administrative Register on October 16, 2020.   

 

The Florida Farm Bureau Federation is well aware of the multiple uses of south 

Florida’s water resources which include agriculture, municipal and potable 

supply.  We have and continue to actively participate in state and federal 

Everglades’ restoration efforts.  We have developed organizational policy that 

supports the state and federal efforts to restore the Everglades while continuing 

to provide for and maintain regional water demands and making sound 

operational decisions on Lake Okeechobee.  We continue to support science 

based decisions concerning all restoration initiatives. 

 

As noted in our previous comments on the EAA Reservoir Project, we remain 

concerned that the diminished water rights resulting from the temporary LORS08 

are now being incorporated into the EAA Reservoir Water Reservation Rule.  

These water rights, as promised, must be recovered.  Unfortunately, the erosion 

of water rights was recently made worse by the Corps LORS08 Planned 

Deviation. Our agricultural community emphasizes that a sufficient water supply 

is needed for the food security of our nation.  Additionally, the sanctity of an 

existing legal users’ right to water through the permitting process is a cornerstone  
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of Florida’s water law, the South Florida Water Management District’s (SFWMD) 

water use permitting program, and the state/federal partnership in the 

Comprehensive Everglades Restoration Plan (CERP).  We have expounded upon 

this time and again in numerous forums, most recently during expert witness 

testimony in the U. S. House Committee on Transportation and Infrastructure, 

Subcommittee on Water Resources and Environment. 

 

As proposed, the rule raises much uncertainty regarding the quantities and 

timing of discharges from the EAA Reservoir.  It also begs to question whether 

the water reservation complies with state and federal mandates regarding the 

protection of existing legal sources of water in relation to CERP.  We recognize 

the SFWMD is expediting this rulemaking in order to enter into a cost-share 

agreement with the Corps.  Given that the SFWMD has adopted a rule restricting 

the allocation of additional water supply from Lake Okeechobee, it appears the 

necessary water protection measures are already in place and this alternative 

to the proposed rule should be considered. 

 

Due to the fact that there are potential alternatives to the proposed EAA 

Reservoir water reservation rule, we respectfully request the district to hold a 

public hearing on its intended agency action.   

 

Thank you for your consideration of these comments and suggested alternative.  

We look forward to the continued collaboration on these issues and moving this 

important CERP project forward to completion.  

 

 

Sincerely,  

 

 
 

Gary Ritter 

Assistant Director of Government & Community Affairs 

Florida Farm Bureau Federation 

 

CC: dbartlett@sfwmd.gov  Drew Bartlett, Executive Director, South Florida 

Water Management District 

 

cgoss@sfwmd.gov Chauncey Goss, Chair, South Florida Water Management 

District Governing Board 
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November 5, 2020 
 
Via Email: dmedelli@sfwmd.gov; tedwards@sfwmd.gov 
 
Mr. Don Medellin 
Ms. Toni Edwards 
South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL  33406 
 
Subject:  Request for the Governing Board to Schedule a Public Hearing on the     

EAA Reservoir Water Reservation Rule 
 
Dear Ms. Edwards and Mr. Medellin: 
 
The Lake Worth Drainage District (LWDD) has long been a supporter of the Comprehensive 
Everglades Restoration Plan (CERP), including the construction of a reservoir south of Lake 
Okeechobee. In 2000, Congress intended for the project to reduce estuary discharges, provide 
water for the environment and water supply for municipal and agricultural uses. The LWDD 
appreciates the opportunity and has participated in the process leading up to this proposed rule 
by attending the District’s public workshops and meetings and providing written and oral 
comments. 
 
LWDD concerns, along with the issues and concerns expressed by other governmental, 
business, and agricultural entities, have not been fully addressed in this process.  While the 
relationship between Lake Okeechobee and the EAA A-2 Reservoir is undeniable, it is not clear 
how the operations of both the structures surrounding the Lake and the EAA A-2 Reservoir will 
be integrated. 
 
We believe this Reservation Rule can be successfully implemented with a more reasonable 
approach. Given that operations cannot be determined at this time, the Reservation should be 
the amount identified in the EAA Reservoir Final Environmental Impact Statement and Project 
Implementation Report equal to 370,000-acre feet of water.  This is the amount of new water 
expected to be generated from the project and the amount necessary to secure the Project 
Partnership Agreement (PPA).  
 
As the project gets closer to being operational, a Reservation based on updated modeling can 
be simulated to determine if the amount should be greater than the report is currently 
indicating. Without doing that, this Rule may not meet several of the criteria for adoption as 
outlined in the LWDD October 7, 2020 written comments to the Board.  
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Additionally, the proposed rule at 40E-10.061(3)(b) provides, “The water prospectively reserved 
under this subsection is not available for fish and wildlife until the Governing Board makes a 
formal determination pursuant to state and federal law, that the EAA Reservoir is operational.” 
If the amounts being reserved could be more accurately specified now, a person or entity 
particularly affected could determine to what extent they are being affected. But the project is 
not expected to be completed at the earliest until 2027.  Given the significant length of time to 
plan, fund and construct this project, to make this a reasonable implementation, the next 
provision after subsection (3)(b) should be amended to add “All permitted uses and applications 
for water are not considered to use reserved water.” 
 
Given that there are still so many uncertainties as a result of this proposed rule, the LWDD 
respectfully requests the Governing Board schedule a public hearing prior to adoption of its EAA 
Water Reservation Rule, pursuant to the requirements in s. 120.54(3)(c)1, F.S.  At the public 
hearing it is important that enough time be allotted for staff to fully explain the agency’s 
proposal and to respond to questions or comments regarding the rule. Given the interest in this 
rule, a presentation, board discussion and public comment are what would be expected. 
 
As previously stated, the LWDD fully supports constructing the CERP projects and meeting all 
the objectives of the projects, and while doing so, not diminish the legally existing uses and 
applications of water.   
 
Thank you for the opportunity to participate in this ongoing process. 
 
Sincerely, 
 
 
 
Tommy B. Strowd, P.E. 
Executive Director & District Engineer 
LAKE WORTH DRAINAGE DISTRICT 
 
c: Chauncey Goss, Board Chairman, SFWMD 
     SFWMD Governing Board Members 
 Drew Bartlett, Executive Director, SFWMD 
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October 7, 2020 
 
Mr. Chauncey Goss, Board Chairman 
South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL 33406 
 
Dear Chairman Goss:  
 
Subject:  Lake Worth Drainage District Comments on the Central Everglades   
Planning Project Everglades Agricultural Area A-2 Reservoir Water Reservation Rule 
 
Thank you for the opportunity to review and provide comments on the Central Everglades 
Planning Project Everglades Agricultural Area A-2 Reservoir Water Reservation Rule.  The Lake 
Worth Drainage District (LWDD) has long been a supporter of the Comprehensive Everglades 
Restoration Plan (CERP), including the construction of a reservoir south of Lake Okeechobee. In 
2000, Congress intended for the project to reduce estuary discharges, provide water for the 
environment and water supply for municipal and agricultural uses. 
 
The Post Authorization Change Report (PARC) recognized these objectives through the proposal 
for additional dynamic reservoir storage in the Central and Southern Florida Project (C&SF 
Project). As you are aware, the operation of Lake Okeechobee is integral to the function of the 
C&SF Project. Its operation affects numerous stakeholders across south Florida, including a 
broad range of both environmental and economic interests. While it must be managed to 
address critical ecological functions within the Lake itself, it also relies upon dynamic storage to 
meet flood control, water supply and environmental needs within the C&SF Project.  
 
The relationship between Lake Okeechobee and the EAA A-2 Reservoir is undeniable, and as a 
result, operations of both the structures surrounding the Lake and the EAA A-2 Reservoir must 
be integrated to meet the water resource objectives established in CERP. Given that the current 
operating schedule (LORS 08) is not expected to be replaced until at least 2022 (LOSOM) and 
the EAA A-2 Reservoir is not expected to be constructed until at least 2027, adopting a 
prospective water reservation of this magnitude is premature.  
 
We believe this Reservation Rule can be successfully implemented with a more reasonable 
approach. Given that operations cannot be determined at this time, the Reservation should be 
the amount identified in the EAA Reservoir Final Environmental Impact Statement and Project 
Implementation Report equal to 370,000-acre feet of water. This is the amount of new water 
expected to be generated from the project and the amount necessary to secure the Project 
Partnership Agreement (PPA). As the project gets closer to being operational, a Reservation 
based on updated modeling can be simulated to determine if the amount should be greater 
than the report is currently indicating. Without doing that, this Rule may not meet several of the 
criteria for adoption. 
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1. THE RULE IS CONTRARY TO STATUTE  
 
The Water Reservation being prospectively proposed is ambiguous because there is not a lot of 
specificity in how the reservation amount is calculated. We understand that it is basically the 
volume that is released from the EAA Reservoir—but it’s not clear what constitutes the inflow. 
Certainly, it would include EAA runoff—but it also most likely includes releases from Lake 
Okeechobee. If the models are using a ‘demand’ for Everglades needs, then this volume from 
the Lake (through the reservoir) might exceed the releases necessary to simply manage stages 
in the Lake. This could have significant impact on water users and needs to be addressed prior 
to adoption.   
 
To address, the Rule language and Applicant’s Handbook need to be amended to state that “the 
Reservation is interim and must be reevaluated, revised, and readopted at least one year before 
the EAA Reservoir is deemed operational.”  If not addressed, the Rule cannot be implemented 
to meet the clear legislative intent to protect Legal Existing Users pursuant to s.373.223(4), 
F.S., thereby making the Rule unlikely to survive a challenge. Given the duration of the planning 
and construction period, a greater degree of certainty for all interests could be provided thereby 
obviating the need for lengthy and costly disputes at a time when there is no certainty.  
 
2.  THE RULE DOES NOT ACCOMPLISH THE EXPRESSED OBJECTIVES OF LAW 
  
The environment and all water users need a level of certainty to survive -- the environment 
through reservations and the water user through permits and other applications. Both State and 
Federal Law provided assurances to water users that existing uses would be protected or 
replaced as a result of restoration. Those assurances were relied on but have come into 
question as of late. 
 
There are two basic levels of water users related to Lake Okeechobee; 1) ‘Permitted’ users 
within the Lake Okeechobee Service Area (LOSA), and 2) Lower East Coast users (Lower East 
Coast Service Area – LECSA) that rely on the Lake as an emergency source during major 
droughts. LWDD, Palm Beach, Broward, Miami-Dade & Monroe counties fall into the latter 
category. As a Diversion & Impoundment System, LWDD’s permit is focused primarily on Water 
Conservation Area No. 1 (The Arthur R. Marshall Loxahatchee National Wildlife Refuge). 
However, the USACE WCA-1 Regulation Schedule, states that when stages fall below the 
schedule, any water withdrawn from WCA-1 must be preceded with water brought in from 
another source, which in almost all cases is Lake Okeechobee. Thus, the regional drought 
management contingencies for LWDD (and associated counties) are almost exclusively tied to 
Lake Okeechobee. 
 
If the reserved water for the EAA A-2 Reservoir is essentially water stored in Lake Okeechobee, 
the diversion of this water to meet Everglades demands has the real potential to detrimentally 
impact the water storage volume needed to assist the LEC during a major drought.  It is 
premature to reserve from allocation the amount of water that is expressed in this rule without 
a clearer understanding of whether these amounts are even feasible.  The EAA Reservoir Final 
Environmental Impact Statement (FEIS) and Project Implementation Report (PIR) specified less 
than half of what the District’s current modeling simulates. A more reasonable approach would 
be to reserve from allocation the amount specified in the EAA Reservoir FEIS and PIR and 
reevaluate after you get closer to operation. By not doing so you put existing legal uses of 
water at risk. 
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By reserving the unverifiable 825,000 acre feet identified by the District’s modeling you clearly 
are not accomplishing the objectives of WRDA 2000, where at 33 CFR § 385.36 in the 
Elimination or transfer of existing legal sources of water section it states, “Pursuant to the 
provisions of section 601(h)(5)(A) of WRDA 2000, Project Implementation Reports shall include 
analyses to determine if existing legal sources of water are to be eliminated or transferred as a 
result of project implementation. If implementation of the project shall cause an elimination or 
transfer of existing legal sources of water, then the Project Implementation Report shall include 
an implementation plan that ensures that such elimination or transfer shall not occur until a 
new source of water of comparable quantity and quality is available to replace the water to be 
lost as a result of implementation of the Plan . . .” 
 
3.  THE RULE IS NOT A REASONABLE IMPLEMENTATION OF THE LAW AS IT AFFECTS 
PERSONS PARTICULARLY AFFECTED BY THE LAW  
 
In the current version of the rule at 40E-10.061(3)(c), the “Model simulations predicted the EAA 
Reservoir, together with existing and planned infrastructure and modified Lake Okeechobee 
schedule, will convey 825,000-acre feet during an average annual water year . . .”     It has 
been difficult at best to try and confirm these model simulations and is over twice the amount 
that was simulated in models for the EAA Reservoir Final Environmental Impact Statement 
(FEIS) and Project Implementation Report (PIR). 
 
Additionally, at 40E-10.061(3)(b), “The water prospectively reserved under this subsection is 
not available for fish and wildlife until the Governing Board makes a formal determination 
pursuant to state and federal law, that the EAA Reservoir is operational.” If the amounts being 
reserved could be more accurately specified, a person or entity particularly affected could 
determine to what extent they are being affected.  Since this is not the case, to make this a 
reasonable implementation, the next provision after subsection (3)(b) should be amended to 
read “all permitted uses and applications of water are not considered reserved.” 
 
The Savings Clause is of extreme importance to LWDD and all of the LECSA. We recognize that 
as CERP is implemented, changes in the control and movement of regional water is necessary 
to meet CERP goals. And the Savings Clause was intended to assure that ‘existing legal users’ 
would not be impacted by these changes, either by avoiding the diversion of our water sources 
or by providing an alternate, equivalent source. It appears that neither of these options have 
been incorporated or even evaluated in the implementation of this project. It appears once 
again that the Savings Clause is essentially held hostage to the incorrect assumption that the 
authorization of the Herbert Hoover Dike (the structural basis for the current Lake Okeechobee 
Regulation Schedule [LORS08]) is somehow separate from, and independent of, the 
authorization of CERP. Obviously the two are completely integrated—as the reserved volume of 
water for the Everglades that is produced by the EAA A-2 Reservoir appears to indicate.  
 
The Lake Worth Drainage District remains committed to Everglades Restoration and we look 
forward to working with SFWMD and the U.S. Army Corps of Engineers to ensure that it is 
successfully implemented in a fashion that adheres to the legal mandates, objectives and 
processes established by Congress and the State of Florida.  
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Thank you for the opportunity to provide these comments. 
 
Sincerely, 

Tommy B. Strowd, P.E. 
Executive Director & District Engineer 
LAKE WORTH DRAINAGE DISTRICT 
 
c:   SFWMD Governing Board Members 
 Drew Bartlett, Executive Director, SFWMD 
 Don Medellin, SFWMD 
  
 
 
 
 
 
 
 
 
 
 







 

 

 

 

 

 

 
 

 

 
November 6, 2020 

 

Via Email: lglenn@sfwmd.gov 

 

Lawrence Glenn 

Division Director, Water Resources 

South Florida Water Management District 

3301 Gun Club Road 

West Palm Beach, Florida 33406 

 

Dear Mr. Glenn, 

 

Subject: Request to Schedule a Public Hearing on the 

Everglades Agricultural Area Reservoir Water 

Reservation Rule 
 

Palm Beach County (County) supports the proposed Everglades 

Agricultural Area (EAA) Reservoir project and other state and federal 

efforts to increase water supply for municipal, environmental and other 

water needs. The County also supports reserving water for the benefit of 

fish and wildlife and the environment and has been actively participating 

in the EAA Reservoir Water Reservation rulemaking process since its 

inception. 

 

The County, like many South Florida governments, relies on the Central 

and South Florida (C&SF) Project’s regional water management system, 

including Lake Okeechobee, to protect its citizens from flooding, protect 

public water supply from depletion, and restore ecosystems. Therefore, 

clear, consistent and unambiguous operational strategies for existing and 

future water management infrastructure are critical to ensuring water 

supplies are protected and ecosystem restoration objectives are achieved. 

However, there remains uncertainty regarding how Lake Okeechobee 

will be operated in conjunction with the proposed EAA Reservoir. 

 

For example, the proposed EAA Reservoir Water Reservation Rule 

(Rule) was developed based on the current Lake Okeechobee Regulation 

Schedule of 2008 (LORS2008), which was intended to be temporary until 

the Herbert Hoover Dike Rehabilitation is complete (expected in 2022). 

Also, by the time the proposed EAA Reservoir is anticipated to be 

operational in 2028, both LORS2008, and the Lake Okeechobee System 

Operating Manual (the new regulation schedule to be in place by 2022), 

will no longer be valid. 
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Given the many operational uncertainties, the County respectfully 

requests that the South Florida Water Management District (SFWMD) 

Governing Board schedule a public hearing prior to adoption of its EAA 

Reservoir Water Reservation Rule, pursuant to the requirements in 

Section 120.54(3)(c)1, Florida Statutes. A public hearing will provide 

SFWMD staff the opportunity to fully explain the proposed Rule, respond 

to questions and comments and increase transparency and accountability. 

 

It is the County’s understanding that other municipalities, special 

districts, environmental groups and affected stakeholders have important 

comments to contribute and these comments should be heard in a public 

setting. So, it is reasonable, and in fact a normal procedure for a rule of 

such magnitude and importance, to be fully discussed before the SFWMD 

Governing Board. 

 

The County looks forward to continuing its partnership and mutually 

beneficial working relationship with the SFWMD to maintain and 

enhance our region’s water resources. 

 

Sincerely, 

 

 

 

 

Jeremy McBryan, PE, CFM 

County Water Resources Manager 

 

 
cc: Members, SFWMD Governing Board  

 Drew Bartlett, SFWMD 

 Don Medellin, SFWMD 

 Verdenia Baker, County Administrator, Palm Beach County 

 Jon Van Arnam, Deputy County Administrator, Palm Beach County 

 Patrick Rutter, Assistant County Administrator, Palm Beach County 

 Todd Bonlarron, Assistant County Administrator, Palm Beach County 

 Members, Palm Beach County Board of County Commissioners 
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Email only: tedwards@sfwmd.gov and dmedelli@sfwmd.gov 
 
Ms. Toni Edwards 
Senior Scientist, Coastal Ecosystems Section 
South Florida Water Management District 
 
and  
 
Mr. Don Medellin 
South Florida Water Management District  
 
RE: South Florida Water Coalition Request for a Public Hearing on the EAA Reservoir Reservation 
Rulemaking  
  
Dear Ms. Edwards and Mr. Medellin: 
 
The South Florida Water Coalition (SFWC) appreciates the opportunity to submit this letter s regarding 
the proposed   South Florida Water Management District’s (SFWMD) Everglades Agricultural Area (EAA) 
Reservoir reservation rule and request a public hearing on the proposed rule. Since the SFWC’s primary 
mission is to ensure that the water supply for South Florida’s over 6 million water users is appropriately 
protected, we feel it is necessary to offer our perspective regarding how the proposed rule will impact  
concerned residents that rely on this water for their critical water supply.  
 
The SFWC supports the Comprehensive Everglades Restoration Plan (CERP) – of which the EAA Reservoir 
is a component of – most especially because their intention should 1) restore the Everglades; and 2) 
provide additional water supply in our southern regional area. However, concern remains with the new 
draft rule flexibility, which appears to circumvent the need to strictly protect the water supply of our 
regional area. It should be noted that Florida Statutes require that the water rights of existing users 
must be protected; that, according to the Savings Clause (WRDA 2000), the SFWMD must “provide 
reasonable assurances that the quantity of water available to existing legal users shall not be diminished 
by implementation of project components so as to adversely impact existing legal users…” With this in 
mind, it is critical that these obligations are fully met with any future decisions on the management of 
South Florida’s water supply – from future operations of Lake Okeechobee, to our local water supply 
networks. Among the protected water uses under the savings clause as defined by Congress: an 
agricultural or urban water supply, allocation or entitlement to the Seminole Indian Tribe of Florida 
under section 7 or the Seminole Indian Land Claims Settlement Act of 1987 (25 U.S.C. 1772e), the 
Miccosukee Tribe of Indians of Florida, water supply for Everglades National Park; or water supply for 
fish and wildlife. 
 
Lake Okeechobee supplies water for water users and CERP projects alike.  This proposed rule must 
account for both.  Respectfully, it does not appear that SFWMD’s proposed reservation rule for the EAA 
Reservoir takes South Florida’s water supply into full consideration or provides the necessary 
protections for existing legal users.  



 
 
On behalf of South Florida’s over 6 million residents, the South Florida Water Coalition is requesting that 
the SFWMD hold a public hearing to reconsider the proposed rule and its impacts to water supply 
throughout the region. With the future uncertain, our residents cannot afford to have their water supply 
compromised. It is critical that the SFWMD properly account for the permitted water rights of South 
Florida water users in the proposed rule so that their livelihoods, investments, jobs and way of life are 
not adversely affected by this rule.     
 
Very Sincerely,   

 
Ryan A. Rossi 
Director | South Florida Water Coalition  
561.706.7921 | ryan@southfloridawatercoalition.org 
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November 2, 2020 
 
Ms. Toni Edwards 

Senior Scientist, Coastal Ecosystems Section 

South Florida Water Management District 

tedwards@sfwmd.gov 

 

Re: Seminole Tribe of Florida’s Public Comments on the Proposed Rules for the 

EAA Reservoir Water Reservation 

 

Dear Ms. Edwards:  

 

On behalf of the Seminole Tribe of Florida (Seminole Tribe), please accept these public 

comments on the Proposed Rules amending Florida Administrative Code Rules 40E-2 and 40E-

10 published on October 10, 2020, in the Florida Administrative Register by the South Florida 

Water Management District (SFWMD). The Seminole Tribe has participated in the rule 

development process for the Everglades Agricultural Area (EAA) Reservoir Water Reservation 

Rules (Proposed Rules) since it began and submitted comments to the SFWMD on August 25, 

2020, on the last draft of the Rules. Since SFWMD has made no substantive changes to the 

Proposed Rules, the comments now submitted remain largely the same, with a few additions, 

as the Seminole Tribe’s concerns expressed in its August 25, comments. Please note, that these 

comments include a proposal for an alternative approach to the SFWMD’s regulatory objective 

that the Seminole Tribe believes is less costly on those regulated under the Proposed Rules, 

while substantially accomplishing the SFWMD’s statutory objective.   

The Seminole Tribe is a federally recognized tribe pursuant to Section 16 of the Indian 

Reorganization Act of 1934, as amended. The Seminole Tribe’s access to water is secured by the 

Water Rights Compact Among the Seminole Tribe of Florida, the State of Florida and the South 

Florida Water Management District (Water Rights Compact), which has been codified in both 

federal and Florida law. Seminole Indian Land Claims Act of 1987, Pub. L. No. 100-228 (1987); 

Ch. 87-292, Laws of Fla. (H.B. No. 1472). The Seminole Tribe’s Brighton, Big Cypress, and 

mailto:swalker@llw-law.com
mailto:tedwards@sfwmd.gov
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Hollywood Reservations, as well as the Coconut Creek Trust Lands, all rely on the Central and 

Southern Florida Project for Flood Control and Other Purposes (C&SF Project) either directly or 

indirectly for water supply and flood protection. In addition, a great portion of the Seminole 

Tribe’s history and culture is directly tied to the Everglades and the greater south Florida 

region.  

The Proposed Rules would reserve from allocation for consumptive uses substantial amounts of 

water from the C&SF System, which will impact water supply planning as well as day-to-day 

operational decisions that are critical to the Seminole Tribe’s water resources. In addition, the 

water is being reserved to benefit the Everglades system, which potentially impacts the 

Seminole Tribe’s historic and cultural resources. Although the water reservations will not apply 

to the Seminole Tribe under the Water Rights Compact unless the Seminole Tribe were to 

specifically incorporate it into the Criteria Manual, the Tribe’s water supply depends upon the 

availability of the shared resource in the regional system. Any action by the SFWMD which 

would diminish the available supply substantially affects the Seminole Tribe.  Thus, the 

Proposed Rules substantially affect the Seminole Tribe’s interests.   

The Seminole Tribe appreciates the importance of the EAA Reservoir in achieving the greater 

goal of Everglades restoration and a reduction of harmful discharges to the northern estuaries. 

It also understands the urgency that the SFWMD and many stakeholders feel in wanting to get 

the project built and operational. In its haste to complete this rulemaking, however, SFWMD 

cannot lose sight of its responsibilities to all water users who currently rely on the regional 

system, especially the Seminole Tribe, with whom SFWMD shares a unique relationship and 

responsibility. Given the number of assumptions SFWMD must necessarily make at this stage of 

Comprehensive Everglades Restoration Program (CERP) implementation and changing Lake 

Okeechobee regulation schedules, the Seminole Tribe urges SFWMD to proceed cautiously and 

conservatively when reserving water in such a complex system so far in advance of the time in 

which the water will become available for the natural system.  

As explained in greater detail below, the Proposed Rules are far too aggressive in the amount of 

water they potentially reserve. At this time, the Seminole Tribe thinks it would be more prudent 

to reserve only what is minimally required to secure a project partnership agreement (PPA) 

with the U.S. Army Corps of Engineers (USACE) so that construction on the EAA Reservoir may 

proceed as planned. An uncapped water reservation such as SFWMD now proposes is an overly 

aggressive approach so far ahead of when the EAA Reservoir will become operational that it will 

subject the Seminole Tribe’s water rights to greater uncertainty. It also increases the risk of 

man-made drought, and potentially limits the Seminole Tribe’s ability to develop its Brighton 

and Big Cypress Reservations. By not placing an upper limit on the reserved water, the 

Proposed Rules will also increase the amount of resources the Seminole Tribe will expend 

engaging in and analyzing any project that could send water to, or demand water from, the EAA 
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Reservoir and in potentially having to develop more expensive alternative sources of water. 

Furthermore, by erroneously including 825,000 average annual acre-feet number in the 

Proposed Rules, SFWMD creates an expectation that that much water will be sent south each 

year, significantly reducing the flexibility that the USACE and SFWMD have to manage and 

allocate water resources during dry periods. Thus, it is the Seminole Tribe’s position that 

SFWMD amend the Draft Rule to cap the amount of water reserved at this time to only the 

amount necessary to secure the PPA, equal to 370,000 average-annual acre-feet and delete 

reference to the 825,000 figure in the Proposed Rules. 

1. An uncapped, preemptive water reservation increases uncertainty and 

regulatory costs, SFWMD should cap the Proposed Rules to reserve no more 

than the average annual amount of additional water that the EAA Reservoir 

will make available to the environment as identified in the EAA Reservoir Final 

Environmental Impact Statement and Project Implementation Report. 

 

SFWMD’s stated purpose for enacting the Proposed Rules now, rather than later, is to enable it 

to enter into a PPA with the USACE to begin construction on the EAA A-2 Reservoir. Prior to 

entering into such an agreement for CERP projects, SFWMD must allocate or reserve the 

additional water supply that the EAA Reservoir project is expected to make available to the 

natural system as identified in the EAA Reservoir Final Environmental Impact Statement and 

Project Implementation Report (FEIS/PIR). According to the EAA Reservoir FEIS/PIR, the original 

Central Everglades Planning Project (CEPP), authorized in 2014, would provide an additional 

210,000 acre-feet of water on an average annual basis to the Everglades. The EAA Reservoir 

Project, which modified CEPP by adding to it the EAA A-2 Reservoir and stormwater treatment 

area, would direct an additional annual average of 160,000 acre-feet to the Everglades. The 

total amount of water SFWMD is required to reserve in order to enter into the PPA with the 

USACE, therefore, is 370,000 acre-feet on an average-annual basis. 

The Proposed Rules, however, do not reserve a specific amount of water. They simply reserve 

all water flowing through three of the EAA Reservoir structures, the S-624, S-625, and S-626 

structures. Moreover, the Proposed Rules place no upper bound on the amount of water that 

can flow through these structures, but instead state that SFWMD modeling indicates that 

825,000 average-annual acre-feet of water, over twice what is required to secure the PPA, may 

be conveyed through these structures and therefore reserved. This figure was derived from 

modeling that was based on the 2008 Lake Okeechobee Regulation Schedule (LORS 08) and the 

Draft Operating Manual included in the EAA Reservoir FEIS/PIR. Yet by the time the EAA 

Reservoir becomes operational there will be a new Lake operating schedule in place, and, as 

the EAA Reservoir FEIS/PIR and Draft Operating Manual acknowledge, the Draft Operating 

Manual for the EAA Reservoir will likely have changed over the course of the P&E phase of 
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project implementation. Thus, not only does the 825,000 figure go far beyond what SFWMD is 

required to reserve for the PPA, it is not a reliable estimate of how much water will actually 

flow through those structures once they become operational. Thus, the Proposed Rules neither 

contain any meaningful constraint or guiding parameters in how much water will be set aside, 

nor do they have a rational relation to the amount of water needed to secure the PPA with the 

USACE.  

Section 373.470(3)(c), Florida Statutes, requires the SFWMD to reserve the additional water 

supply resulting from the EAA Reservoir’s construction, as identified in the EAA Reservoir 

FEIS/PIR. As mentioned above, the FEIS/PIR identifies a total of 370,000 average annual acre-

feet of water that will be made available and reserved for the environment. Annex B of the EAA 

Reservoir FEIS/PIR includes a table, Table 7-3, that distinguishes this additional water from the 

water that would be available for the environment without the EAA Reservoir, i.e. the future 

without condition. Section 7.2 of Annex B states that, to meet the requirements of Section 

373.470(3)(c), Florida Statutes, “the water made available by the project will be protected using 

the State of Florida’s reservation or allocation authority under State law as identified in Table 7-

3.” CEPP PACER Annex B at 7-7.  Thus, the extent to which the Proposed Rules reserve more 

water than the 370,000 acre-feet identified in the EAA Reservoir FEIS/PIR, it amounts to an 

enlargement, modification, or contravention of the implementing laws from which SFWMD 

derives its rulemaking authority.  

The lack of constraints in the Proposed Rules is even more concerning when it is considered in 

the context of the current trend in the operation of Lake Okeechobee: to send as much water 

south during the dry season as possible. The 2020 Planned Deviation to the 2008 Lake 

Okeechobee Regulation Schedule (LORS 08) (Planned Deviation), which was approved earlier 

this year, allows the USACE to send substantially more water south than LORS 08 currently 

allows. The modeling the USACE provided with the Environmental Assessment (EA) for the 

Planned Deviation shows this strategy will increase the incidence of water supply cutbacks.  

The Planned Deviation concerns the Seminole Tribe because its Brighton and Big Cypress 

Reservations rely heavily on Lake Okeechobee for water deliveries, which are most needed 

during the dry season precisely when water is most scarce. Even more concerning, the USACE is 

receiving pressure to incorporate this operational regime into the Lake Okeechobee System 

Operating Manual (LOSOM), which is currently under development. These operations are 

especially concerning for Brighton Reservation, since once water leaves Lake Okeechobee, 

there is no way to bring it back north for the Reservation’s benefit if needed. This effectively 

removes that water from the water-supply pie. Without a cap or any other constraint limiting 

the maximum water reserved under the Proposed Rules, SFWMD is creating what amounts to a 

large, unchecked drain in Lake Okeechobee that threatens the Seminole Tribe’s access to water. 
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The above concerns illustrate another issue created by the Proposed Rules’ lack of constraints 

on the amount of water they reserve, it increases costs on the Seminole Tribe and other 

regulated stakeholders. As explained above, once water is sent south to the EAA Reservoir from 

Lake Okeechobee, it is effectively lost to Brighton Reservation as a source for its water supply 

needs. Similarly, under the Proposed Rules water sent through the S-624, S-625, and S-626 

structures, will be lost as a source of water for Big Cypress Reservation. Because there is no 

limit to the amount of water reserved under the Proposed Rules, it creates additional risk that a 

combination of political pressure and CERP projects will cause significantly more water to flow 

through those structures and be taken out of the water supply picture. For example, the 

DMSTA model is in the process of being updated to determine how much more water can be 

sent south into the Everglades. While sending more water into the Everglades is a laudable goal 

and one the Seminole Tribe supports, without some reasonable limitation on the amount of 

additional water directed to the Everglades there is a risk that we will send water at the cost of 

south Florida’s water supply. Absent some meaningful constraint within the Proposed Rules, 

the Seminole Tribe will have to expend more resources to follow every project and update of an 

operating manual that could potentially send more water through the EAA Reservoir or create 

increased demand from the EAA Reservoir. Also, this may force the Seminole Tribe to spend 

more money to develop more costly water supply options in order to fully develop their 

reservations. If SFWMD inserts limiting language into the Proposed Rules, that would reduce 

the importance of those other planning efforts with respect to their potential risk to 

inadvertently harm the Seminole Tribe’s water supply.   

SFWMD points to the fact that it can amend these water reservations, once implemented, as 

reason to not be concerned about an overly aggressive reservation. This assurance does not 

allay the concerns of the Seminole Tribe. Once created, there are procedural hurdles that 

create disincentives for this kind of reservation to be amended. The CERP Programmatic 

Regulations, for instance, require an amendment of the PPA for any change in a water 

reservation. In addition, project operating manuals must be made consistent with the water 

reservation. Thus, dialing back an overly aggressive water reservation would implicate both the 

PPA and the operating manual for the EAA Reservoir, which will create a large disincentive to 

adjust the reservation and constrain SFWMD’s ability to later correct a mistake included in the 

Proposed Rules now. That is why it is far better to create a more conservative reservation now, 

rather than try to correct a mistake later on that severely impacts south Florida’s water supply.  

Given the preceding, the Seminole Tribe asks the SFWMD to take a more conservative approach 

to this water reservation. SFWMD should amend the Proposed Rules to place an upper annual 

limit of 370,000 acre-feet of water on the water reservation. This is what the law requires and it 

accomplishes SFWMD’s goal to allow it to enter into a PPA with the USACE to continue 

construction on the EAA Reservoir while creating relatively lower regulatory costs for affected 
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stakeholders. Once the EAA Reservoir is built, the SFWMD will have much more information 

about its operations and the changes in the rest of the C&SF system, and it will be in a much 

better position to revise the water reservation, if it looks like the system can send more water 

to the Everglades.  

The Seminole Tribe offers the following proposed alternative language for subsection 40E-
10.061(3)(a) of the Proposed Rules, which  substantially achieves the SFWMD’s regulatory 
objective without overcommitting south Florida’s limited water resources at this time: 
 

(a) All surface water released, via operation, from the EAA Reservoir that is 

directed to the Lower East Coast Everglades Waterbodies through Structures 

S-624, S-625, and S-626 (see Figure 3-6) up to 370,000 acre-feet, annually, is 

reserved from allocation. 

 

2. It is uncertain how SFWMD will distinguish water released through the EAA 

Reservoir that is reserved from allocation and water it mixes with downstream 

that is not reserved. 

 

The EAA Reservoir is not the last stop for reserved water discharged from the S-624, S-625, and 

S-626 structures before it enters the Everglades. It must first flow through numerous other 

structures along the way where it will mix with other water that is not reserved and upon which 

numerous stakeholders, including the Seminole Tribe’s Big Cypress Reservation, its Hollywood 

Reservation, and the Coconut Creek Trust Lands, rely for their water supply. It is not clear how 

SFWMD plans to track or apportion this mixed water. This information becomes especially 

important during droughts  when the C&SF Project does not contain enough water to meet all 

the needs of the system and SFWMD must make operational decisions that determine who gets 

the limited available water.  

Absent clear guidelines or standards for the operation of the EAA Reservoir, especially during 

dry periods, there exists the potential for severe, unaccounted-for impacts to the Seminole 

Tribe’s water supply for the areas mentioned above. These uncertainties only underscore the 

importance of taking a more conservative approach to this water reservation. While the 

Everglades may be able to receive an additional 825,000 acre-feet of water annually once CEPP 

and the EAA Reservoir are fully operational, the C&SF System will not have the ability to reliably 

send that water to the Everglades system for years to come. In the interim, any number of 

conditions could change that would result in potential impacts to water supply, exacerbated by 

the unconstrained water reservation. Thus, including a reasonable constraint in the Proposed 

Rules now is more prudent and provides greater flexibility in the system to accommodate 

uncertainty in operations, while still substantially accomplishing SFWMD’s objectives. 
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3. SFWMD analysis on potential impacts to water supply caused by the Proposed 

Rule is not reliable or sufficient. 

 

The analysis included in the Technical Document for the Proposed Rules only analyzes potential 

impacts caused to existing legal users who withdraw surface water from the Miami and North 

New River Canals. Even the upstream analysis appears to have been limited to a smaller sub-

basin of the Lake Okeechobee Service Area (LOSA) consisting of the area immediately south of 

Lake Okeechobee between the Miami and North New River Canals. The analysis relies almost 

completely on the fact that the current LOSA Restricted Allocation Area rules restrict new 

allocations or increases to conclude that the Proposed Rules will not impact existing legal users. 

These LOSA Restricted Allocation Area rules do not apply to the Seminole Tribe and its water 

uses. The SFWMD’s reliance on a restricted allocation rule to effectively cap water supply 

demand indefinitely and then, evidently, reserve all additional water in the system in the 

Proposed Rules could cripple the Seminole Tribe’s development potential for Brighton and Big 

Cypress Reservations unless other water reservations are secured for these Tribal Reservation 

lands. This comes at a time when the Seminole Tribe is working with SFWMD to amend its work 

plan to account for future growth potential on the Reservations and the attendant increases in 

surface water supply needs. This is yet another reason why SFWMD should not rush to reserve 

more water than is necessary so far in advance of the system’s actual ability to deliver it. At the 

very least, SFWMD must provide better documentation as to how it plans to preserve the 

Seminole Tribe’s water rights, which include both the Seminole Tribe’s present and future 

surface water demands. If SFWMD does not, the consequences for Brighton and Big Cypress 

Reservations could be significant. 

Compounding the issue, the modeling performed by SFWMD was based on LORS 08 and it does 

not appear to have evaluated the potential impacts to Brighton’s water supply that the 2020 

Planned Deviation or something similar incorporated into LOSOM could have. SFWMD must 

perform a complete and thorough analysis of the Proposed Rules’ potential impacts to all users 

of Lake Okeechobee water, including the Seminole Tribe, in the context of a different Lake 

schedule that allows the USACE to send greater amounts of water south when the Lake is in 

water supply operations.  

 

The lack of clear guidelines, standards, or constraints in the Proposed Rules regarding how 

operational decisions for the EAA Reservoir will be made is especially concerning during times 

of drought. For example, the Draft Operating Manual for the EAA Reservoir prohibits water 

supply discharges when the Reservoir stage is below 8 feet. One could easily imagine a situation 

during a dry period where there is a large demand on the C&SF Project from the Seminole 

Tribe, agriculture, municipalities, and the environment and water is being pumped through the 

EAA Reservoir as fast as it can, so it creates a sink for more water to be sent from Lake 



Toni Edwards 
Senior Scientist, South Florida Water Management District 
November 2, 2020 
Page 8 

01252875-1 

Okeechobee to meet the needs of the Everglades. At that point, the decisions made by the 

USACE and SFWMD are of critical importance, because if the EAA Reservoir is below 8 feet or 

does not otherwise meet the requirements for water supply discharges, all the water sent into 

the Reservoir will be lost for supply. The harms from mismanagement of water supply can have 

a long lag time before being manifested, and are not easy to evaluate in the moment. These 

decisions need to be guided by standards that are developed with a clear picture of the 

operational paradigm under which they will be made to best avoid making critical mistakes in 

the management of our water supply. That is why it is critical to take a conservative approach 

when creating a water reservation so far in advance of the time when it will be utilized and with 

so much uncertainty in the operations of an incredibly complex system.  

In summary, given the number of assumptions SFWMD has had to make, the uncertainties that 

lie ahead in the implementation of CERP, and coupled with the speed with which this rule 

development is proceeding, SFWMD should take a cautious, conservative approach.  As 

expressed above, the Seminole Tribe is very concerned that Proposed Rules would substantially 

commit SFWMD well beyond what is justifiably necessary to enter into a PPA with the USACE 

for the EAA Reservoir Project. Therefore, the Seminole Tribe respectfully requests that you 

scale this effort back to the minimum needed to meet the PPA requirements. 

Thank you for the opportunity to provide these comments. 

Sincerely, 

Stephen A. Walker 

SAW/kss 

c. Jim Shore, Esquire – Seminole Tribe of Florida

Paul Backhouse Ph. D – Seminole Tribe of Florida

Stacy Myers – Seminole Tribe of Florida

Armando Ramirez - SFWMD



David M. Caldevilla 
Edward P. de la Parte,Jr. 
Richard A. Gilbert 

VIA EMAIL AND 
FEDERAL EXPRESS 
dmedelli@sfwmd.gov 

Don Medellin 
Principal Scientist 
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November 5, 2020 

South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL 33406 

Re: Everglades Agricultural Area Reservation Rule 
Lower Cost Regulatory Alternatives 

Dear Mr. Medellin, 

Donald C. Greiwe 
Patrick]. McNamara 
Nicolas Q. Porter 

Louis A. de la Paree, ) r. 
Founder (1929-2008) 

I am submitting this letter on behalf of the City of West Palm Beach, Florida (City) with 
respect to the South Florida Water Management District's (SFWMD) Notice of Proposed 
Rule regarding Rules 40E-021, 40E-10.031 and 40E-10.061, Florida Administrative Code 
(F.A .C.) and Notice of Proposed Rule regarding Rule 40E-2.091 and the Applicant's Hand
book for Water Use Permit Applications within SFWMD (Applicant's Handbook), which 
were published in the Florida Administrative Register on October 16, 2020 (Proposed Rule). 
Pursuant to Section 3 73 .223( 4), Florida Statutes, the Proposed Rule will prospectively reserve 
all surface water discharged from the Everglades Agricultural Area (EAA) Reservoir and di
rected to the Lower East Coast Everglades waterbodies through the S-624, S-625 and S-626 
structures for the protection of fish and wildlife. 

The freshwater to be reserved will be provided by the EAA Reservoir, as described in the 
Central Everglades Planning Project (CEPP). The source of water for the EAA Reservoir will 
be EAA basin runoff and water discharged from Lake Okeechobee. The water to be reserved 
will not be available for protection of fish and wildlife until the EAA Reservoir is fully con
structed and operational. Additionally, the water to be reserved assumes a continuation of the 
2008 Lake Okeechobee Regulation Schedule (LORS) with refinements that are beyond the 
schedule's current flexibility. Modifications to LORS 2008 would be required to optimally 
utilize the storage capacity of the EAA Reservoir. Under some hydrologic conditions, LORS 
2008 would result in storage of water that would otherwise be discharged to the EAA Reser
voir in order to optimize system-wide performance and ensure compliance with Savings 
Clause Requirement. Finally, the EAA Reservoir will not be completed until after the United 
States Army Corps of Engineers (Corps) replaces LORS 2008 with the Lake Okeechobee Sys
tem Operating Manual (LOSOM), which is expected to be completed by the end of 2022. 

101 East Kennedy Blvd., Suite 2000 
Mailing Address: Post Office Box 2350 

T: (813) 229-2775 F: (813) 229-2712 
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Tampa, Florida 33601-2350 
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LOSOM 2022 will likely impact the releases from Lake Okeechobee to the EAA Reservoir, 
as contemplated in the supporting documents. 

The City is the largest municipality in Palm Beach County with more than 110,000 resi
dents. The City operates a public water supply system that provides clean, safe and cost-effec
tive potable water to approximately 150,000 residents of the City, the Town of Palm Beach 
and the Town of South Palm Beach. The water system also maintains water stages in Grassy 
Waters Preserve, a unique remnant of the Everglades, and helps maintain the Minimum Flow 
and Level (MFL) for the Northwest Fork of the Loxahatchee River, a federally designated 
Wild and Scenic River. The City withdraws and uses surface water from Lake Okeechobee 
for its potable water system pursuant to a long-standing Water Use Permit 50-00615-W issued 
by SFWMD. Lake Okeechobee is one of the sources of water for the EAA Reservoir that will 
be prospectively reserved according to the Proposed Rule. Additionally, the City's use of wa
ter from Lake Okeechobee is adversely impacted by LORS 2008, which is one of the assump
tions supporting the Proposed Rule and any modifications to LORS 2008 that would be re
quired to optimally utilize the storage capacity of EAA Reservoir, as assumed by the Proposed 
Rule, will impact the City. Therefore, the City is "substantially affected," by the Proposed 
Rule. 

In accordance with Section 120.54l(l)(a), Florida Statutes, the City submits the following 
good faith written proposal for lower cost regulatory alternatives to the Proposed Rule. Upon 
submission of this letter, SFWMD shall prepare a statement of estimated regulatory costs 
(SERC), as provided in Section 120.541(2), Florida Statutes. Additionally, the City specifi
cally requests that SFWMD adopt the alternatives listed below or provide a statement in the 
SERC of the reasons for rejecting all the alternatives in favor of the Proposed Rule. 

Alternative No. 1 - No Adoption of Proposed Rule 

The City requests that SFWMD adopt the alternative of not approving the Proposed Rule. 
According to Section 120.54l(l)(a), Florida Statutes, a good faith written proposal for a lower 
cost regulatory alternative may include the alternative of not adopting the rule, if the proposal 
explains how the lower costs and the objectives of the law will be achieved by not adopting 
the rule. The City believes this proposal meets those requirements. 

Sections 60l{h)(2)(A) and 60l{h)(4)(A)(iii)(V) of the Water Resource Development Act 
(WRDA) of 2000 require water identified in a project implementation report be reserved or 
allocated for the natural system by the State of Florida. Similarly, Section 373.470(3)(c), Flor
ida Statutes requires that each project implementation report identify the increase in water 
supplies resulting from a CERP Project and such additional water supply shall be allocated 
or reserved by SFWMD. Section 601(h)(4)(B)(iii) prohibits the Secretary from executing a 
project cooperation agreement until the reservation or allocation identified in the project im
plementation report is executed under State law. 
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Further guidance is provided by the Programmatic Regulations adopted by Corps pursu
ant to WRDA 2000 and the Guidance Memorandums adopted by the Corps pursuant to the 
Programmatic Regulations. 33 CFR 385.5. The Programmatic Regulations provide that prior 
to execution of a Project Cooperation Agreement, "the District Engineer shall verify in writ
ing that the South Florida Water Management District or the Florida Department of Envi
ronmental Protection has executed under State law the reservation or allocation of water for 
the natural system as identified in the Project Implementation Report." (Emphasis added). 
33 CFR 385.27(b). 33 CFR 385.27(c) prohibits SFWMD from unilaterally modifying the res
ervation or water allocation set forth in a project implementation report. Similarly, Section 
4.8 of Guidance Memorandum No. 4 (Identifying Water Made Available for the Natural 
System and for Other Water-Related Needs) states, " ... The State will protect the water for 
the natural system by taking the following actions: I) the State will use its water reservation 
or allocation authority to protect water made available for the natural system from each pro
ject as required by section 601 ofWRDA 2000 .... Language setting forth these commitments 
will be included in the Plan implementation section of each PIR. in the subsection entitled 
"Identification of Water Made Available .... " (Emphasis added). 

According to Section 373.4598(1)(d), Florida Statutes, if SFWMD implements the EAA 
Reservoir as a project component, as is the case with the Proposed Rule, then "the district 
must abide by all applicable state and federal laws relating to such project." (Emphasis 
added). WRDA 2000, the Corps' Programmatic Regulations, and Guidance Memorandum 
No. 4 all clearly state that SFWMD may only adopt the reservation or allocation of water 
specifically identified in the project implementation report for the EAA Reservoir Reserva
tion. SFWMD cannot adopt a reservation or allocation not identified in the project imple
mentation report without following the process set forth in 33 CFR 385.27(c). 

In the case of the EAA Reservoir, the applicable project implementation report is the Cen
tral Everglades Planning Project - Final Integrated Implementation Report and Environmen
tal Impact Statement dated December 2014 (EAA PIR).1 Other related reports governing the 
development of the EAA Reservoir are the Central Everglades Planning Project Post Author
ization Change Report dated March 2018 (CEPP PACR)2 and the Central and Southern, 
Florida Everglades Agricultural Area Final Environmental Impact Statement dated January 
2020 (EAA EIS). These reports are referred to herein collectively as the "EAA Reservoir Re
ports." None of the EAA Reservoir Reports identify the reservation of water pursuant to 
Section 3 73.223(4), Florida Statutes as the assurance language for the EAA Reservoir and 
SFWMD has not followed the process set forth in 33 CFR 385.27(c) to modify the language 
set forth in these reports! 

1 The Central and Southern Florida Project Comprehensive Everglades Restoration Plan - Central Everglades 
Planning Project - State Compliance Report dated December 2014 (EAA 2014 State Compliance Report) is 
incorporated in Annex B to the EAA PIR. 
2 The Central Everglades Planning Project Post Authorization Change Report - State Compliance Report Sec
tion 373.1501, Florida Statutes dated February 2018 (EAA 2018 State Compliance Report) is incorporated in 
Annex B to the CEPP PACR. 
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Annex B to the EAA PIR identifies the water made available by the project and sets forth 
the reservation or allocation of water language recommended to preserve the project benefits. 
Section B .4.3 .1 titled "Water to be Reserved or Allocated for the Natural System," specifically 
provides, "The SFWMD will protect the water made available by the CEPP project features 
using its reservation or allocation authority as required by 373.470, Florida Statutes." The 
language recommended for protecting the water made available by the project is identified in 
Section 7 .2 - Water to be Reserved or Allocated for the Natural System of the EAA 2014 
State Compliance Report, which states: 

As required by Paragraph 373.470(3)(c ), F.S., the implementation of the 
CERP, the water made available by the project will be protected using the State 
of Florida's reservation or allocation authority under state law. The SFWMD 
has protected the water for the natural system in the Holey Land and Roten
berger Wildlife Management Areas; WCA 1, WCA 2A, WCA 2B, WCA 3A, 
and WCA 3B; and ENP through the Restricted Allocation Area Rule for the 
Everglades and North Palm Beach/Loxahatchee River Watershed Waterbod
ies, which was adopted in 2007. 

In February 2007, the SFWMD Governing Board adopted restricted allocation 
area criteria for the Everglades and Loxahatchee River Watershed water bodies 
(Section 3.2.1.E, Basis of Review). This criterion limits allocations to condi
tions or withdrawals in the Lower East Coast Service Area and North Palm 
Beach County /Loxahatchee River Watershed, depending on the specific use 
class that existed as of April 1, 2006, known as the "base condition water use." 
The rule only allows allocations over the "base condition water use" through 
alternative source development, implementation of offsets (e.g., recharge barri
ers and recharge trenches), or identification of terminated or reduced water uses 
that existed as of April 1, 2006. Wet season water can be allocated if the permit 
applicant demonstrates that such flows are not needed for restoration of the 
Everglades pursuant to CERP or for the Loxahatchee River Watershed water 
bodies, pursuant to the Northern Palm Beach County Comprehensive Water Man
agement Plan. Otherwise, water in the Everglades and the Northwest Fork of 
the Loxahatchee River water bodies or their integrated conveyance systems 
that are hydraulically connected including primary canals of the C&SF Project 
and related secondary and tertiary canals cannot be allocated for consumptive 
uses. By limiting allocations, restricted allocation area criteria function similar 
to a water reservation rule that also limit allocations. 

The SFWMD will continue to rely upon its existing restricted allocation area 
rules to protect the water made available by the CEPP project features as 
required by Section 373.470, F.S. Protection of water made available by CEPP 
project features is required in order for the SFWMD and the Department of the 
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Army to enter into one or more Project Partnership Agreements to construct 
the CEPP project features. The combination of protecting the existing water 
and protecting the water made available by the CEPP project features is re
quired for the CEPP to achieve its intended benefits. 

(Emphasis added). 

Annex B to the CEPP P ACR 3 and Annex B to the EAA EIS both identify the water made 
available by the project and sets forth the reservation or allocation of water language recom
mended to preserve the project benefits. Section B.3.3.1 titled "Water to be Reserved or Allo
cated for the Natural System," specifically provides, as follows: 

As required by Section 601(h)(4)(A) of the WRDA 2000 and Section 385.35 of 
the Programmatic Regulations for the Implementation of CERP, the water 
made available by the project will be protected using the State of Florida's res
ervation or allocation authority under state law as is represented by Table B-9. 
Water made available by the TSP must be protected before the SFWMD and 
the Department of the Army enter into one or more Project Partnership Agree
ments to construct the TSP project features. The SFWMD has already pro
tected the pre-project water for the natural system in the Holey Land and Ro
tenberger Wildlife Management Areas; WCA 1, WCA 2A, WCA 2B, WCA 
3A and WCA 3B; and ENP through the restricted allocation criteria for the 
Everglades and Northern Palm Beach/Loxahatchee River Watershed water
bodies. See Section 3.2.1 of the SFWMD's Applicant's Handbook (Applicant's 
Handbook) for Water use Permit Applications within the South Florida Water 
Management District. 

Lake Okeechobee was adopted as a minimum flow and minimum water level 
(MFL) waterbody by the SFWMD. MFLs are the minimum flow or minimum 
water level at which further withdrawals would be significantly harmful to the 
water resources or ecology of the area. The LORS08 analysis revealed that the 
anticipated lower lake stages would tum Lake Okeechobee into a MFL water
body in recovery. As part of the recovery strategy while LORS08 is in effect, 
the District adopted restricted allocation criteria for LOSA. The criteria limit 
users' withdrawals to their base condition water use. See Section 3.2.1 of the 
Applicant's Handbook. Applicants are not authorized to use additional vol
umes from Lake Okeechobee waterbodies unless they identify one of the spec
ified sources listed in the rule. Furthermore, the SFWMD does not anticipate 
LOSA users requesting increases in allocation because they already have con
sumptive use permits with allocations to satisfy their 1-in-10 demand for exist
mg crops. 

3 The same recommendation is contained in Section 7 .2 of the EAA 2018 State Compliance Report. 
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In sum, the EAA Reservoir Reports all contain language stating that the water made avail
able by the EAA Reservoir for fish and wildlife will be protected by SFWMD's existing re
stricted allocation rules and the Lake Okeechobee MFL. None of these reports indicate that 
this water will be protected through a water reservation adopted pursuant to Section 
373.223(4), Florida Statutes. Further, SFWMD has not followed the process set forth in 33 
CFR 385.27(c) to modify this project commitment. Therefore, pursuant to Section 
373.4598(l)(d), Florida Statutes, SFWMD must follow federal law with regards to water 
made available by the EAA Reservoir by relying on its existing restricted allocation rules and 
the Lake Okeechobee MFL to protect this water. Thus, SFWMD is legally prohibited from 
using its reservation authority under Section 373.223(4), Florida Statutes to adopt the Pro
posed Rule. 

Even if SFWMD is not required to rely on its existing restricted allocation rules and the 
Lake Okeechobee MFL to protect the water made available by the EAA Reservoir, the BAA 
Reservoir Reports indicate that SFWMD's existing rules can meet the existing objectives of 
federal and state law. In other words, a Section 373.223(4) reservation is not required to meet 
the objectives of the law. This is further supported by prior action by the Corps and SFWMD. 
Section 2.9 of the Broward County Water Preserve Areas Project Agreement provides that 
protection of water made available by the Broward County Preserve Area and the C-111 
Spreader Canal Projects can be protected by the allocation rules adopted by SFWMD in 2007, 
which prohibits utilization of water in the Everglades including the Water Conservation Ar
eas and Everglades National Park and its connected conveyance systems. In Exhibit A to the 
Agreement, SFWMD states: 

For the Broward County Water Preserve Area and C-111 Spreader Canal West
ern Projects, an allocation rule adopted in 2007 prohibits the utilization of wa
ter in the Everglades including the Water Conservation Areas and Everglades 
National Park, and its connected conveyance systems creating a regional Re
stricted Allocation Region. It prevents allocation of natural system water 
needed for these two projects. This allocation area rule also provides protection 
for surface and groundwater flowing to Biscayne Bay. Rules promulgated to 
protect water for the natural system under either the reservation or alloca
tion authority have the same purpose - to protect water from allocation for 
consumptive uses. 

(Emphasis added). The use of rules promulgated to protect the natural system in lieu of a 
reservation rule was accepted by the Corps in Exhibit A as meeting the requirements of 
WRDA2020. 

In conclusion, the references cited above indicate the objectives of federal and state law 
can be met through use of SFWMD's existing restricted allocation rules and the Lake Okee
chobee MFL. Consequently, adoption of a reservation under Section 373.223(4), Florida 

6 



de laPARTE & GILBERT, P.A. 
PROFESSIONAL ASSOCIATION 

Statutes is unnecessary. Also, it is intuitive that not adopting the Proposed Rule will result in 
lower costs, when compared to the option of adopting the Proposed Rule, if SFWMD relies 
on its existing rules to provide the assurances required under WRDA 2000. Thus, SFWMD 
must accept the alternative of not adopting the Proposed Rule. 

Alternative No. 2 - Transition Rulemaking Provision 

The City requests that the Proposed Rule be revised to provide that the prospective reser
vation will be automatically reviewed and replaced through a new rulemaking process once 
the EAA Reservoir is nearing completion. The good faith lower cost regulatory alternative 
would require the following changes to Rule 40E-10.061, as follows:4 

40E-10.061 Water Reservation Areas: Lower East Coast Planning Area 
(1) - (2) No change. 
(3) EAA Reservoir: 
(a) All surface water released, via operation, from the EAA Reservoir 

that is directed to the Lower East Coast Everglades W aterbodies through 
structures S-624, S-625, and S-626 (see Figure 3-6) is reserved from allocation. 

(b) The water prospectively reserved under this subsection is not availa
ble for fish and wildlife until the Governing Board makes a formal determi
nation, pursuant to state and federal law, that the EAA Reservoir is opera
tional. 

( c) Model simulations of the draft operating protocol predict the EAA 
Reservoir together with existing and planned infrastructure and a modified 
Lake Okeechobee schedule will convey 825,000 acre-feet during an annual 
average water year (May-April) (see Figure 3-7), thereby increasing existing 
flows on an average annually to the Central Everglades by 370,000 acre-feet 
over the period of simulation (1965-2005). The reservation contained in par
agraph 40E-10.061(3)(a), F.A.C., above, and the criteria contained in Section 
3.11.6 of the "Applicant's Handbook for Water Use Permit Applications 
within the South Florida Water Management District" (Applicant's Hand
book), incorporated by reference in Rule 40E-2.091, F.A.C., will be revised 
in light of changed conditions or new information. The reservation contained 
in paragraph 40E-10.061(3)(a), F.A.C., above, and criteria in Section 3.11.6 
of the Applicant's Handbook, incorporated by reference in Rule 40E-2.091, 
F.A.C. are interim, and must will be reevaluated, revised, and readopted at 
least one year before the EAA Reservoir is deemed operational, includmg an 
approved system or project operating manual, and any difference bet:\veen the 
quantity of v;ater acmally made a7;ailable and the quantity simulated vli:H be 
reconciled pursuant to paragraph 40E-10.061(3)(a), F.A.C., above and 

4 All changes are to the Notice of Proposed Rule draft published in the Florida Administrative Register dated 
October 16, 2020. The proposed rule revisions were accepted so that the underlined and struck through lan
guage only reflect the changes suggested by the City. 
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criteria in Section 3.11.6 of the A1mlicant's Handbook, incorporated by refer
ence in Rule 40E-2.091, F .A.C., shall no longer be effective upon the EAA 
Reservoir being deemed operational pursuant to paragraph 40E-10.061(3)(b), 
F.A.C., above, unless the District has initiated rulemaking to provide a new 
reservation to replace the interim reservation. If a petition is filed before the 
new reservation rule is adopted, challenging all or part of the proposed rule 
under Section 120.56, Florida Statutes, the interim reservation contained in 
paragraph 40E-10.061(3)(a), F.A.C., above, and criteria in Section 3.11.6 of 
the Applicant's Handbook, incorporated by reference in Rule 40E-2.091, 
shall remain in effect until after a final determination the rule is invalid or, if 
the rule is determined to be valid, until the new reservation rule is adopted. 

( d) Water released from the EAA Reservoir through structure S-628 is 
not reserved. Model simulation of the draft operating protocol predict the 
EAA Reservoir, together with the existing and planned infrastructure and a 
modified Lake Okeechobee schedule, will convey 82,000 acre-feet of surface 
water during an average annual water year through Structure S-628 (see Fig
ure 3-8). 

Modification of the Proposed Rule is contemplated under the EAA Reservoir Reports and 
is authorized under state and federal law. The EAA Reservoir Reports indicate that the source 
of water for the EAA Reservoir will be the EAA basin runoff and water currently discharged 
from Lake Okeechobee. The water to be reserved will not be available for protection of fish 
and wildlife until the EAA Reservoir is constructed and operational. According to the EAA 
Reservoir Reports, the water made available from the EAA Reservoir Project for the natural 
system assumes continuation ofLORS 2008 with refinements that are beyond the schedule's 
current flexibility. However, since the EAA Reservoir will not be completed until approxi
mately 202 7, it will be subject to the new LO SOM 2022 or some variation thereof and not 
LORS 2008. The new regulation schedule will likely impact releases from Lake Okeechobee 
to the EAA Reservoir and a modification of the prospective reservation will be required. In 
fact, the current version of Paragraph 40E-10.061 in the Proposed Rule indicates the reserva
tion will be revised before the EAA Reservoir is deemed operational. 

The proposed alternative simply describes how SFWMD will transition from the current 
reservation to the new reservation once the EAA Reservoir becomes operational. It sets forth 
a process requiring SFWMD to re-initiate rulemaking to adopt the new reservation and pro
vides language that would maintain the existing reservation in place until the new rule is 
adopted. The only real difference between the existing language and the City's proposal is 
that the new language clarifies that the existing reservation ceases to exist, if the replacement 
reservation is found to be legally invalid under Section 120.56, Florida Statutes. However, 
this result is implicit under the existing Proposed Rule. If SFWMD is committed to revising 
the existing reservation once the EAA Reservoir was deemed operational, then the new res
ervation will terminate once the new rule is adopted. Also, since it is possible under Section 
120.56, Florida Statutes to challenge an existing rule, it is always possible that the existing 
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reservation could be invalidated prior to adoption of the new rule. Thus, the new proposed 
language simply takes the guess work out of the future rule adoption process. 

SFWMD staff has contended that the Corps would never accept a reservation that could 
be terminated in the future leaving the water made available by the project unprotected. How
ever, as previously explained, that potential exists with regards to every reservation adopted 
by SFWMD for a CERP project. Just because a prospective reservation is adopted without 
challenge or, if challenged, is found to be valid, does not mean that the reservation is then 
somehow cast in concrete so to speak. Section 120.56, Florida Statutes allows challenges to 
existing rules, as well as proposed rules, and it is always possible that a challenge to an existing 
reservation would be successful. Thus, concern alluded to by SFWMD staff exists whether or 
not this proposed alternative is accepted. 

However, in any case, state and federal law specifically contemplate that reservations can 
change and have created a process for modifying reservations. Attachment 4-B of Guidance 
Memorandum No. 4 (Identifying Water Made Available for the Natural System and for Other 
Related Needs) provides in pertinent part as follows: 

The CERP project reservation or allocation will identify water made available 
by the project, which is in part based on project operations in concert with other 
existing CERP and non-CERP projects and conditions. For this reason, the 
project reservation or allocation will be appropriately conditioned to account 
for circumstances when such related projects and conditions are not realized as 
anticipated. This may result in the need to revise the project reservation or al
location based on unanticipated circumstances. 

Pursuant to section 601 of WRDA 2000, CERP reservations or allocations for 
a specific project must be executed prior to entering into the PCA for the pro
ject. However, reservations or allocations are subject to periodic review 
based on changed conditions, such as changes that will occur in the C&SF 
Project as Plan projects become operational. This provides flexibility to ac
count for changes in implementation strategies, restoration objectives and 
contingency plans du.ring the life of the project. 

(Emphasis added). The Programmatic Regulations state that a change to a reservation and 
allocation will only require an amendment to the Project Cooperation Agreement. 33 CFR 
385.27(c). This amendment can be accomplished if the District Engineer in consultation with 
SFWMD, the Florida Department of Environmental Protection, the Department of the Inte
rior, the Environmental Protection Agency, the Department of Commerce, the Seminole 
Tribe of Florida, the Miccosukee Tribe of Indians of Florida and other Federal, State and 
local agencies verifies that the revised reservation or allocation continues to provide for an 
appropriate quantity, timing and distribution of water dedicated and managed for the natural 
system after considering any changed circumstances or new information since completion of 
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the EAA Reservoir Reports. Thus, the alternative proposal recommended by the City does 
not conflict with state or federal law. 

This proposal will result in lower costs than the existing language in the Proposed Rule as 
it removes any incentive to challenge the Proposed Rule before the EAA Reservoir is con
structed and the actual quantity of water made available by the project is lmown. This will 
result in a reduction in costs to SFWMD and other local government entities such as the City 
that would be incurred in implementing and enforcing the Proposed Rule. See §120.541(2)(c), 
Fla. Stat. The City is confident that other cost savings will be realized, if this alternative were 
implemented. 

Alternative No. 3 - Reservation Limited to Quantity of Water Identified in EAA Reservoir 
Reports 

Paragraph 40E-10.061(3)(a), F.A.C. of the Proposed Rule would reserve all surface water 
released, via operation, from the EAA Reservoir that is directed to the Lower East Coast 
Everglades Waterbodies through Structures S-624, S-625 and S-626. However, that is not a 
legally permissible means of expressing the water made available by the EAA Reservoir that 
is to be allocated or reserved. According to Section 4.7 of Guidance Memorandum No. 4 
(Identifying Water Made Available for the Natural System and for Other Related Needs), the 
water to be reserved or allocated for the natural system will be identified using the appropriate 
difference between the volume-probability curve for the Initial Operating Regime and the Ex
isting Conditions Baseline using the methodology set forth in Section 4.6.2.1, which provides 
in pertinent part as follows: 

The total water necessary to achieve the benefits of the project and water made 
available for the basins in the Everglades category (i.e., Water Conservation 
Area 1, Water Conservation Area 2, Water Conservation Area 3, Big Cypress 
National Preserve and Everglades National Park) is to be identified. Inflow vol
umes for the Existing Conditions Baseline, the Initial Operating Regime, the 
Next-Added Increment Baseline, and the Next Added Increment Condition 
will be computed and displayed as described in Section 4.6.1. 

From analysis of the inflows, volume-probability curves and difference curves 
that are generated, a summary table can be prepared displaying the locations as 
rows and the differences between the IOR and Existing Conditions Baseline 
and the difference between the Next-Added Increment Baseline and the Next
Added Increment Condition as columns for the 10% exceedance probability, 
50% exceedance probability, and 90% exceedance probability .... 

As stated previously, Section 373.4598(l)(d), Florida Statutes requires SFWMD to "abide by 
all applicable state and federal laws" relating to the EAA Reservoir. Thus, Paragraph 40E-
10.061(3)(a), F.A.C. must be modified to correctly describe the water that is being reserved. 
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Those probability curves are contained in the BAA Reservoir Reports and have been ex
pressed as allowing for 370,000 acre-feet of additional water on average annually over the 
existing condition to be delivered to the Central Everglades. 

The City requests that the Proposed Rule be revised to correctly describe the water being 
reserved as set forth in the BAA Reservoir Reports. The good faith lower cost regulatory al
ternative would require the following changes to Rule 40E-10.061, as follows: 5 

40E-10.061 Water Reservation Areas: Lower East Coast Planning Area 
(1) - (2) No change. 
(3) BAA Reservoir: 
(a) All surface water released, via operation, from the BAA Reservoir 

that is directed to the Lower East Coast Everglades W aterbodies through 
structures S-624, S-625, and S-626 (see Figure 3-6) as described by the volume 
probability curves at the 10% exceedance probability, the 50% exceedance 
probability and the 90% exceedance probability at Water Conservation Area 
3, the Everglades National Park and Florida Bay specified in the table below 
(see Figure 3. 7) is reserved from allocation. This quantity of surface water can 
be expressed as 370,000 acre-feet of additional water on average annually 
over the existing condition to be delivered to the Central Everglades. 

(b) The water prospectively reserved under this subsection is not availa
ble for fish and wildlife until the Governing Board makes a formal determi
nation, pursuant to state and federal law, that the EAA Reservoir is opera
tional. 

( c) Model simulations of the draft operating protocol predict the EAA. 
Reservoir together with existing and planned infrastructure and a modified 
Lake Okeechobee schedule will convey 825,000 acre feet during an antmal 
average T..vater year (May .A.pril) (see Fi.-gw:e 3 7), thereby increasing existing 
flmvs on an average annually to the Central Everglades by 370,000 acre feet 
over the period ofsiml:llation (1965 2005). The reservation contained in par
agraph 40E-10.061(3)(a), F.A.C., above, and the criteria contained in Section 
3.11.6 of the "Applicant's Handbook for Water Use Permit Applications 
within the South Florida Water Management District" (Applicant's Hand
book), incorporated by reference in Rule 40E-2.091, F.A.C., will be revised 
in light of changed conditions or new information. The reservation and crite
ria in Section 3.11.6 of the Applicant's Handbook, incorporated by reference 
in Rule 40E-2.091, F.A.C. will be revised before the EAA Reservoir is 
deemed operational, including an approved system or project operating man
ual and any difference between the quantity of water actually made available 
and the quantity simulated will be reconciled. 

5 All changes are to the Notice of Proposed Rule draft published in the Florida Administrative Register dated 
October 16, 2020. The proposed rule revisions were accepted so that the underlined and struck through lan
guage only reflect the changes suggested by the City. 
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( d) Water released from the EAA Reservoir through structure S-628 is 
not reserved. 14:odel simulation of the draft operating protocol predict the 
EAA. Reservoir, together with the existing and planned infrastructure and-a 
modified Lake Okeechobee schedule, will convey 82,000 acre feet of surface 
1..vater during an average annual water year through Structure 8 628 (see Fig 
ure 3 8). 

Location of EAA Reservoir 

·t · 

Figure 3-5. Location of the EAA Reservoi r. 
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Figure 3-6. Key Features of the EAA Reservoir. 

Water Made Available by the Project (difference between TSP and EARFWO) 
Water Made Available Water Made Available Water Made Available 

equaled or exceeded 10% equaled or exceeded 50% equaled or exceeded 90% of 

Location of Water Years (1 ,000 ac-ft) of Water Years (1 ,000 ac-ft) Water Years (1 ,000 ac-ft) 
WCA3 182 58 -13 
ENP 214 62 -7 

Florida Bay 193 58 -5 

Figure 3-7. Water Reserved by the Project. 
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figure 3 7. 

EAA Reservoir Surface Water Flows to the Lower East Coast Everglades 
Waterbodies Volume Probability Curve 
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EAA Reservoir annual surface water discharges through structures S 624, S 625, and S 626 
volume probaeility curve (May April water year)-frem the Alternative C240 model simulation-, 
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EAA Reservoir Surface Water Flows To North New River/Miami Canals 
Volume Probability Curve 
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This proposal is a lower cost regulatory alternative because it only reserves the quantity of 
water identified in the EAA Reservoir Reports and not "all" the surface water could be re
leased from the project under current, modeled or future conditions, as is the case with the 
Proposed Rule. Since all the water surface water that could be released by operation of the 
EAA Reservoir is not being reserved, the impact to existing legal users such as the City will 
be less, which means the costs identified in Section 120.541(2), Florida Statutes will not be as 
high as those imposed by the Proposed rule. 

Alternative No. 4 - Protection of Existing Legal Source and Existing Legal Uses of Water 

Section 373.4598(1)(d), Florida Statutes requires SFWMD to "abide by all applicable state 
and federal laws" relating to the EAA Reservoir. Section 601(h)(5) ofWRDA 2000 states that 
"Until a new source of water supply of comparable quantity and quality as that available on 
the date of enactment of this Act is available to replace the water to be lost as a result of 
implementation of the Plan, the Secretary and the non-Federal sponsor [SFWMD] shall not 
eliminate or transfer existing legal uses of water, including those for. .. (i) an agricultural or 
urban water supply; (ii) allocation or entitlement to the Seminole Indian Tribe of Florida 
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under section 7 of the Seminole Indian Land Claims Settlement Act of 1987 (25 U.S.C. 
1772e); (iii) the Miccosukee Tribe of Indians of Florida; (iv) water supply for Everglades Na
tional Park; or (v) water supply for fish and wildlife." According to Section 3.4 of Guidance 
Memorandum No. 3 (Savings Clause Requirements), the term "existing legal source" is 
unique to Section 601 ofWRDA 2000 and is not defined in State or Federal law and pursuant 
to the Programmatic Regulations, the following definition of existing legal source is adopted 
forCERP: 

Existing legal source means the quantity and quality of water available within 
a water basin (including seepage, surface water, direct rainfall and groundwa
ter) used for water supply, which is legally protected by Federal or State law, 
including the quantity and quality necessary for protection of the source of sup
ply consistent with State and Federal law, as of December 11, 2000 for: ... (i) 
An agricultural or urban water supply; (ii) Allocation or entitlement to the Sem
inole Tribe of Florida under Section 7 of the Seminole Indian Lands Claim 
Settlement Act of 1987 (25 U.S.C. 1772e); (iii) the Miccosukee Tribe ofFlorida; 
(iv) water supply for Everglades National Park; or (v) water supply for fish and 
wildlife. 

Thus, existing legal water sources, such as the City's water system, are protected when setting 
prospective reservations for CERP projects. 

Florida law offers similar protection to existing legal uses of water, such as the City's per
mitted use of water. First, Section 373.1501(5)(d), Florida Statutes provides that in imple
menting CERP, SFWMD must "provide reasonable assurance that the quantity of water 
available to existing legal users shall not be diminished by implementation of project compo
nents so as to adversely impact existing legal users, that existing levels of service for flood 
protection shall not be diminished within the geographic area of the project component, and 
that water management practices will continue to adapt to meet the needs of the restored 
natural environment." Second, Section 373.223(4), Florida Statutes provides that when set
ting reservations "all presently existing legal uses of water shall be protected so long as such 
use is not contrary to the public interest." 

Although not a CERP Project, SFWMD followed these requirements with regards to the 
Kissimmee River Reservation Rule that is scheduled to be approved by the Governing Board 
on November 12, 2020. The latest version of that rule includes language excluding from the 
proposed reservation the following: 

3. A permit modification or renewal involving a Direct Withdrawal of Sur
face Water or an Indirect Withdrawal of Groundwater that does not 
change the source, increase the allocation or change the withdrawal lo
cation (e.g., replacement of an existing well or surface water pump with 
similar construction and at a similar location); that includes crop 
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changes that do not change the allocation; or results in a decrease in 
permit allocation. 

4. Re-allocation or transfer of a water use permit involving a Direct With
drawal of Surface Water or an Indirect Withdrawal of Groundwater is
sued: a) before [rule effective date] if the previous permitted demon
strated such use complied with the criteria in Section 3 .1 through 3 .10 
of the Applicant's Handbook; orb) after [rule effective date] if the pre
vious permittee demonstrated compliance with the criteria in Subsection 
3.11.5 of the Applicant's Handbook. 

Kissimmee River Reservation Rule (10/21/2020), Section 3.11.5 of the Applicant's Hand
book. 

The City requests that Section 3.11.6 of the Applicant's Handbook in the Proposed Rule 
be revised to correctly implement the more protective language, as follows: 6 

Applicant's Handbook 
3.11.6 EAA Reservoir 
The Everglades Agricultural Area Reservoir Water Reservation, as stated in 
Subsection 40E-10.061(3), F.A.C., protects the Central Everglades Planning 
Project water needed for fish and wildlife within the Lower East Coast Ever
glades W aterbodies. ApplicatioB deemed complete before the coBditioBs ideB 
tified m SubsectioB 40E 40E 10.061(3)(a), F.A.C., and which othenvise satisfy 
the requifements of Chapter 40E 2, F.A.C., as applicable, do not use v.t8:ter re 
served under Subsectioa 40E 10.061(3)(a), F.A.C. The following uses do not 
withdraw water reserved for the Everglades Agricultural Area Reservoir: 

1. 

2. 

A permit modification or renewal involving the use of water required 
for operation of the Everglades Agricultural Area Reservoir that does 
not change the source, increase the allocation or change the withdrawal 
location (e.g., replacement of an existing well or surface water pump 
with similar construction and at a similar location): that includes crops 
changes that do not change the allocation: or that results in a decrease 
in permit allocation. 

Re-allocation or transfer of a water use permit involving the use of water 
required for operation of the Everglades Agricultural Area Reservoir is
sued: a) before [rule effective date], if the previous permittee 

6 All changes are to the Notice of Proposed Rule draft published in the Florida Administrative Register dated 
October 16, 2020. The proposed rule revisions were accepted so that the underlined and struck through lan
guage only reflect the changes suggested by the City. 
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demonstrated such use complied with the criteria m Sections 3 .1 
through 3 .10 of the Applicant's Handbook. 

3. Applications deemed complete before the conditions identified in Sub
section 40E-10.061(3)(a), F.A.C. occur, and which otherwise satisfy the 
requirements of Chapter 40E-2, F.A.C., as applicable. 

The City believes these revisions that come directly from the proposed Kissimmee River 
Reservation Rule are in better alignment with the applicable law and will reduce the costs 
associated with the rule . 

Conclusion 

The City specifically requests that SFWMD adopt these lower cost regulat01y alternatives 
in lieu of the Proposed Rule and prepare a SERC pursuant to the requirements of Section 
120.541, Florida Statutes. We thank you in advance for your compliance with the applicable 
law. 

Enclosure 
cc: SFWMD Governing Board 

Drew Bartlett, Executive Director, SFWMD 
Toni Edwards, Senior Scientist, SFWMD 
Jennifer Brown, Esq., Senior Attorney, SFWMD 
Kimberly Rothenburg, Esq., City Attorney 

Sincerely yours, 

de la Parte & Gilbert, P.A. 

Edward P. de la Parte, Jr. 

Ricardo Mendez-Saldivia, Assistant City Administrator 
Poonam K. Kalkat, Director of Public Utilities 
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David M. Caldevilla 
Edward P. de la Parte,Jr. 
Richard A. Gilbert 

VIA EMAIL AND 
FEDERAL EXPRESS 
dmedelli@sfwmd.gov 

Don Medellin 
Principal Scientist 

• • • 
delaParte & Gilbert, PA. 

ATTORNEYS AT I.Aw 

November 5, 2020 

South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL 33406 

Re: Everglades Agricultnral Area Reservation Rule 
Lower Cost Regulatory Alternatives 

Dear Mr. Medellin, 

Donald C. Greiwe 
PatrickJ. McNamara 

1icolas Q. Porter 

Louis A. de la Paree. Jr. 
Founder (1929-2008) 

I am submitting this letter on behalf of the City of West Palm Beach, Florida (City) with 
respect to the South Florida Water Management District's (SFWMD) Notice of Proposed 
Rule regarding Rules 40E-021, 40E-10.031 and 40E-10.061 , Florida Administrative Code 
(F.A.C.) and Notice of Proposed Rule regarding Rule 40E-2.091 and the Applicant's Hand
book for Water Use Permit Applications within SFWMD (Applicant's Handbook), which 
were published in the Florida Administrative Register on October 16, 2020 (Proposed Rule). 
Pursuant to Section 373.223(4), Florida Statutes, the Proposed Rule will prospectively reserve 
all surface water discharged from the Everglades Agricultural Area (EAA) Reservoir and di
rected to the Lower East Coast Everglades waterbodies through the S-624, S-625 and S-626 
structures for the protection of fish and wildlife. 

The freshwater to be reserved will be provided by the EAA Reservoir, as described in the 
Central Everglades Planning Project (CEPP). The source of water for the EAA Reservoir will 
be EAA basin runoff and water discharged from Lake Okeechobee. The water to be reserved 
will not be available for protection of fish and wildlife until the EAA Reservoir is fully con
structed and operational. Additionally, the water to be reserved assumes a continuation of the 
2008 Lake Okeechobee Regulation Schedule (LORS) with refinements that are beyond the 
schedule's current flexibility. Modifications to LORS 2008 would be required to optimally 
utilize the storage capacity of the EAA Reservoir. Under some hydrologic conditions, LORS 
2008 would result in storage of water that would otherwise be discharged to the EAA Reser
voir in order to optimize system-wide performance and ensure compliance with Savings 
Clause Requirement. Finally, the EAA Reservoir will not be completed until after the United 
States Corps of Engineers (Corps) replaces LORS 2008 with the Lake Okeechobee System 
Operating Manual (LOSOM), which is expected to be completed by the end of 2022. LOS OM 

101 East Kennedy Blvd., Suite 2000 
Mailing Address: Post Office Box 2350 

T: (813) 229-2775 F: (813) 229-2712 

Tampa, Florida 33602 
Tampa, Florida 33601-2350 
www.dgfirm.com 
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2022 will likely impact the releases from Lake Okeechobee to the EAA Reservoir, as contem
plated in the supporting documents. 

The City is the largest municipality in Palm Beach County with more than 110,000 resi
dents. The City operates a public water supply system that provides clean, safe and cost-effec
tive potable water to approximately 150,000 residents of the City, the Town of Palm Beach 
and the Town of South Palm Beach. The water system also maintains water stages in Grassy 
Waters Preserve, a unique remnant of the Everglades and helps maintain the Minimum Flow 
and Level (MFL) for the Northwest Fork of the Loxahatchee River, a federally designated 
Wild and Scenic River. The City withdraws and uses surface water from Lake Okeechobee 
for its potable water system pursuant to a long-standing Water Use Permit 50-00615-W issued 
by SFWMD. Lake Okeechobee is one of the sources of water for the EAA Reservoir that will 
be prospectively reserved according to the Proposed Rule . Additionally, the City's use of wa
ter from Lake Okeechobee is adversely impacted by LORS 2008, which is one of the assump
tions supporting the Proposed Rule and any modifications to LORS 2008 that would be re
quired to optimally utilize the storage capacity ofEAA Reservoir, as assumed by the Proposed 
Rule, will impact the City. Therefore, the City is "substantially affected, " by the Proposed 
Rule. 

In accordance with Section 120.54(3)(c), Florida Statutes, the City respectfully requests a 
public hearing before the SFWMD Governing Board regarding the Proposed Rule in order to 
give all affected persons such as the City the opportunity to present evidence and argument 
on all issues under consideration. We thank you in advance for your compliance with the 
applicable law. 

Enclosure 
cc: SFWMD Governing Board 

Drew Bartlett, Executive Director, SFWMD 
Toni Edwards, Senior Scientist, SFWMD 
Jennifer Brown, Esq., Senior Attorney, SFWMD 
Kimberly Rothenburg, Esq., City Attorney 

Sincerely yours, 

de la Parte & Gilbert, P.A. 

Edward P. de la Parte, Jr. 

Ricardo Mendez-Saldivia, Assistant City Administrator 
Poonam K. Kalkat, Director of Public Utilities 
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December 9, 2020 
 
Jan Sluth, Senior Paralegal 
South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, Florida 33406 
 
Dear Ms. Sluth: 
 
Subject: LWDD Comments on the Proposed Everglades Agricultural Area Reservoir 

Water Reservation Rules published October 16, 2020 
 
The Lake Worth Drainage District (LWDD) has long supported the implementation of the 
Comprehensive Everglades Restoration Plan (CERP), particularly the major water storage 
reservoirs, including the proposed Everglades Agricultural Area (EAA) Reservoir. In 2000, 
Congress intended for the project to reduce estuary discharges, provide water for the 
environment and water supply for municipal and agricultural uses. The LWDD appreciates the 
opportunity and has participated in the process leading up to this proposed rule by attending 
the South Florida Water Management District’s (SFWMD) public workshops and meetings and 
providing written and oral comments. Furthermore, LWDD supports SFWMD’s efforts to reserve 
water for the benefit of fish and wildlife and the environment and we have actively participated 
in the EAA Reservoir Water Reservation rulemaking process since its inception. Attached are 
four (4) comment letters previously submitted by LWDD from June – November 2020 as a part 
of this rulemaking process. 
 
LWDD, like many entities in South Florida, relies on the Central and South Florida (C&SF) 
Project’s regional water management system to protect its citizens from flooding, protect public 
water supply from depletion, and restore regional ecosystems. The central storage component 
of this regional system has historically been, and remains to this day, Lake Okeechobee. As 
envisioned in CERP; clear, consistent, and unambiguous operational strategies and rules for 
existing and future water management infrastructure are critical to ensuring water supplies are 
protected and ecosystem restoration objectives are ultimately achieved. 
 
While the relationship between Lake Okeechobee and the EAA A-2 Reservoir is undeniable, it 
remains unclear how the operations of both the structures surrounding the Lake and the EAA     
A-2 Reservoir will be integrated to accomplish these results. We therefore make the following 
recommendations on the proposed EAA Reservoir Water Reservation rule: 
 

• It is currently uncertain what operational protocols associated with Lake Okeechobee or 
the EAA Reservoir operations will be in place when the EAA Reservoir is operational in 
2027 or later. Therefore, a more cautious approach to establishing the EAA Reservoir 
Water Reservation rule is needed to ensure the project moves forward and unnecessary 
administrative and legal challenges are avoided. 
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December 9, 2020 
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• A large number of stakeholders are affected by the proposed rule and we understand a 

letter from the City of West Palm Beach outlining concerns was sent to the Florida 
Legislature’s Joint Administrative Procedures Committee (JAPC). We hope that changes 
can be made to the proposed rule at the Public Hearing, but if not, it would be 
reasonable to continue the public hearing until at least January 2021 to allow adequate 
time to address the multiple comments offered by environmental, water supply and 
tribal stakeholders. This would also grant additional time for stakeholder coordination 
and give JAPC the reasonable opportunity to obtain any requested information. 
 

• Additional information should be provided to affected stakeholders and additional 
clarifying language should be included in the proposed EAA Reservoir Water Reservation 
rule that assures the rule will not be interpreted as the continuation of the current 
diminished level of certainty for existing permitted water users that resulted from the 
implementation of the 2008 Lake Okeechobee Regulation Schedule (LORS2008), which 
was intended to be a temporary measure to reduce Herbert Hoover Dike failure risk. 
 

• The EAA Reservoir Water Reservation should be re-evaluated, revised and re-adopted 
once an approved project or system operating manual has been developed that restores 
the water supply level of certainty for existing legal uses to that which was in place prior 
to adoption of LORS2008. 
 

• Consider implementing a lower cost regulatory alternative as submitted by the City of 
West Palm Beach (November 5, 2020), the Seminole Tribe of Florida (Nov. 2, 2020), and 
agricultural interests (November 6, 2020). 

 
As previously stated, the LWDD fully supports constructing the CERP projects and meeting all 
the objectives of the Plan, and while doing so, not diminishing the legal existing uses and 
applications of water.  
 
Thank you for the opportunity to participate in this ongoing process. 
 
Sincerely, 
 
 
 
Tommy B. Strowd, P.E. 
Executive Director & District Engineer 
LAKE WORTH DRAINAGE DISTRICT 
 
Attachments (4) 

 
C: Chauncy Goss, Board Chairman, SFWMD 
 SFWMD Governing Board Members 
 Drew Bartlett, Executive Director, SFWMD 

  LWDD Governing Board Members 



 

 

 

 

 

 

 

 

 
 

December 10, 2020 

 

Via Email: jsluth@sfwmd.gov 

 

Jan Sluth 

Senior Paralegal 

South Florida Water Management District 

3301 Gun Club Road 

West Palm Beach, Florida 33406 

 

Dear Ms. Sluth, 

 

Subject: Palm Beach County Comments on the Proposed 

Everglades Agricultural Area Reservoir Water 

Reservation Rules published October 16, 2020 
 

Palm Beach County (County) supports the proposed Everglades 

Agricultural Area (EAA) Reservoir project and other state and federal 

efforts to increase water supply for environmental, municipal and other 

water needs. The County also supports the South Florida Water 

Management District’s (SFWMD) efforts to reserve water for the benefit 

of fish and wildlife and the environment and has been actively 

participating in the EAA Reservoir Water Reservation rulemaking 

process since its inception. Attached are letters previously submitted by 

the County from June through November 2020. 

 

The County, like many South Florida governments, relies on the Central 

and South Florida (C&SF) Project’s regional water management system, 

including Lake Okeechobee, to protect its citizens from flooding, protect 

public water supply from depletion, and restore ecosystems. Therefore, 

clear, consistent and unambiguous operational strategies and rules for 

existing and future water management infrastructure are critical to 

ensuring water supplies are protected and ecosystem restoration 

objectives are achieved. The County makes the following 

recommendations on the proposed EAA Reservoir Water Reservation 

rule: 

 

 Due to uncertainty in Lake Okeechobee and EAA Reservoir 

operations that will be in place when the EAA Reservoir is 

operational in 2027 or later, a prudent and cautious approach to 

establishing the EAA Reservoir Water Reservation rule is needed to 

ensure the project moves forward and unnecessary administrative and 

legal challenges are avoided. 
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  Additional information should be provided to affected stakeholders 

and additional clarifying language should be included in the proposed 

EAA Reservoir Water Reservation rule that assures the rule will not 

be interpreted as the continuation of the current diminished level of 

certainty for existing permitted water users that resulted from the 

implementation of the 2008 Lake Okeechobee Regulation Schedule 

(LORS2008), which was intended to be a temporary measure to 

reduce Herbert Hoover Dike failure risk. 

 The EAA Reservoir Water Reservation should be re-evaluated, 

revised and re-adopted once an approved project or system operating 

manual exists that restores the water supply level of certainty for 

existing legal uses to that which was in place prior to adoption of 

LORS2008. 

 Consider implementing a lower cost regulatory alternative as 

submitted by the City of West Palm Beach (November 5, 2020), the 

Seminole Tribe of Florida (November 2, 2020), and agricultural 

interests (November 6, 2020). 

 

The County supports the proposed changes to the rule language recently 

posted to the SFWMD website as part of the Governing Board’s 

December 10, 2020 Business Meeting agenda item #28 (see attached). 

The County looks forward to continuing its partnership and mutually 

beneficial working relationship with the SFWMD to maintain and 

enhance South Florida’s water resources. 

 

Sincerely, 

 

 

 

 

Jeremy McBryan, PE, CFM 

County Water Resources Manager 

 

Attachments (4) 

 
cc: Members, SFWMD Governing Board 

 Drew Bartlett, SFWMD 

 Lawrence Glenn, SFWMD 

 Don Medellin, SFWMD 

 Verdenia Baker, County Administrator, Palm Beach County 

 Jon Van Arnam, Deputy County Administrator, Palm Beach County 

 Patrick Rutter, Assistant County Administrator, Palm Beach County 

 Todd Bonlarron, Assistant County Administrator, Palm Beach County 

 Members, Palm Beach County Board of County Commissioners 
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40E-10.021 Definitions. 1 
(1) through (6) No Change. 2 
(7) Everglades Agricultural Area (EAA) Reservoir – A reservoir located in Palm Beach 3 
County, Florida, south of the City of South Bay between the Miami and North New River 4 
Canals as described in Appendix 3 and depicted in Figure 3-5. 5 

6 
40E-10.031 Water Reservations Implementation. 7 
(1) through (5) No Change 8 
(6) Water reserved for the protection of fish and wildlife released via operation from the 9 

EAA Reservoir is defined in subsection 40E-10.061(3)(a), F.A.C. 10 
11 

40E-10.061 Water Reservation Areas: Lower East Coast Planning Area. 12 
(1) through (2) No change. 13 
(3) EAA Reservoir: 14 
(a) All surface water released, via operation, from the EAA Reservoir that is directed to the 15 

Lower East Coast Everglades Waterbodies through Structures S-624, S-625, and S-626 (see 16 
Figure 3-6) is reserved from allocation.  17 

(b) The water prospectively reserved under this subsection is not available for fish and 18 
wildlife until the Governing Board makes a formal determination, pursuant to state and federal 19 
law, that the EAA Reservoir is operational.  20 

(c) Model simulations of the draft operating protocol predict the EAA Reservoir, together 21 
with existing and planned infrastructure and a modified Lake Okeechobee schedule, will convey 22 
825,000 acre-feet of surface water during an average annual water year (May-April) (see Figure 23 
3-7), thereby increasing existing flows on average annually to the Central Everglades by 370,000 24 
acre-feet over the period of simulation (1965-2005). Within 90 days of approval of the Final 25 
Project Operating Manual or Final System Operating Manual for the EAA Reservoir, the District 26 
shall publish a Notice of Rule Development to revise the reservation contained in paragraph 40E-27 
10.061(3)(a), F.A.C., above, and criteria in Section 3.11.6 of the Applicant’s Handbook, 28 
incorporated by reference in Rule 40E-2.091, F.A.C. Said rulemaking must result in an adopted 29 
rule that is in effect, unless subject to legal proceedings or legislative ratification, within two 30 
years of publication of the Notice of Rule Development and before the EAA Reservoir is deemed 31 
operational pursuant to paragraph 40E-10.061(3)(b), F.A.C., above. 32 

(d) The reservation contained in paragraph 40E-10.061(3)(a), F.A.C., above, and the criteria 33 
contained in Section 3.11.6 of the “Applicant’s Handbook for Water Use Permit Applications 34 
within the South Florida Water Management District” (Applicant’s Handbook), incorporated by 35 
reference in Rule 40E-2.091, F.A.C., shall will be revised in light of changed conditions or new 36 
information. The reservation and criteria in Section 3.11.6 of the Applicant’s Handbook, 37 
incorporated by reference in Rule 40E-2.091, F.A.C., will be revised before the EAA Reservoir 38 
is deemed operational, including an approved system or project operating manual, and any 39 
difference between the quantity of water actually made available and the quantity simulated will 40 
be reconciled.41 

(e) Water released from the EAA Reservoir through structure S-628 is not reserved. Model 42 
simulations of the draft operating protocol predict the EAA Reservoir, together with existing and 43 
planned infrastructure and a modified Lake Okeechobee schedule, will convey 82,000 acre-feet 44 
of surface water during an average annual water year through structure S-628 (see Figure 3-8). 45 

46 
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40E-2.091 Publications Incorporated by Reference. 47 
(1) The “Applicant’s Handbook for Water Use Permit Applications within the South Florida 48 

Water Management District – ______________, 2020” 49 
(http://www.flrules.org/Gateway/reference.asp?No=RefXXXXX is incorporated by reference 50 
herein. 51 

(2) The following forms and materials are referenced in the “Applicant’s Handbook for 52 
Water Use Permit Applications within the South Florida Water Management District – 53 
______________,2020” (http://www.flrules.org/Gateway/reference.asp?No=RefXXXXX) and 54 
are incorporated herein: 55 

(a) through (f) No Change.  56 
(g) Subsections referenced in Section 3.3.6 of the “Environmental Resource Permit 57 

Applicant’s Handbook, Volume I (General and Environmental)”, (June 1, 2018) 58 
(http://www.flrules.org/Gateway/reference.asp?No=Ref-09390 incorporated by reference in 59 
paragraph 62-330.010(4)(a), F.A.C., as follows: 60 

1. through 9. No Change. 61 
(3) No Change. 62 
(4) The publications incorporated herein are available at no cost by contacting the South 63 

Florida Water Management District Clerk’s Office, 3301 Gun Club Road, West Palm Beach, FL 64 
33406, 1 (800) 432-2045, ext. 6805 or (561) 682-6805. 65 

66 
3.11.6  Everglades Agricultural Area (EAA) Reservoir   67 
The Everglades Agricultural Area Reservoir Water Reservation, as stated in paragraph 40E-68 
10.061(3)(a), F.A.C., protects the Central Everglades Planning Project water needed for fish and 69 
wildlife within the Lower East Coast Everglades Waterbodies. Renewals of existing permits and 70 
aApplications received deemed complete before the conditions identified in paragraphs 40E-71 
10.061(3)(b)&(c), F.A.C., and which otherwise satisfy the requirements of Chapter 40E-2, 72 
F.A.C., as applicable, do not use water reserved under paragraph 40E-10.061(3)(a), F.A.C. In 73 
accordance with Section 373.1501(5)(d), F.S., the quantity of water available to existing legal 74 
users is not diminished by the reservation rule.75 

http://www.flrules.org/Gateway/reference.asp?No=RefXXXXX
http://www.flrules.org/Gateway/reference.asp?No=RefXXXXX
http://www.flrules.org/Gateway/reference.asp?No=Ref-09390


 

 

 

 

 

 

 
 

 

 
June 26, 2020 

 

Via Email: tedwards@sfwmd.gov 

 

Toni Edwards 

Senior Scientist, Applied Sciences Bureau 

South Florida Water Management District 

3301 Gun Club Road 

West Palm Beach, Florida 33406 

 

Dear Ms. Edwards, 

 

Subject: Palm Beach County Comments on the May 2020 Draft 

Technical Document to Support the Central Everglades 

Planning Project Everglades Agricultural Area A-2 

Reservoir Water Reservation 
 

Thank you for the opportunity to comment on the subject document related to 

an important Comprehensive Everglades Restoration Plan (CERP) project. Palm 

Beach County (County) supports the proposed Everglades Agricultural Area 

(EAA) A-2 Reservoir project and other state and federal efforts to restore 

ecosystems throughout the Central and Southern Florida (C&SF) project’s water 

management system. The County, like many South Florida governments, relies 

on the C&SF system to protect its citizens from flooding and to protect public 

water supply from depletion and salt water intrusion. 

 

As communicated previously, the original June 12, 2020 deadline for comments 

on the subject document and related peer review materials was too short to 

ensure adequate public engagement and enable meaningful input from 

stakeholders and affected parties and appeared inconsistent with previous South 

Florida Water Management District (SFWMD) water reservation public review 

timelines. The County appreciates SFWMD extending the deadline to June 26, 

2020. 

 

Additional time was needed to understand the nuances of the proposed water 

reservation, the complexities of the regional modeling and assumptions, how 

modeling information was translated during development of the Technical 

Document, how the water reservation will affect and/or will be affected by the 

ongoing Lake Okeechobee System Operating Manual (LOSOM) effort, and the 

potential implications to water supply reliability and existing permitted water 

users. 

 

Unfortunately, the lack of sufficient information provided in the subject Draft 

Technical Document makes it difficult for the County to provide extensive 

comments at this time. Below are questions or concerns based on the 

information provided. 
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1. The regional modeling used to prepare the Draft Technical Document to 

support the EAA A-2 Reservoir water reservation assumed the 2008 Lake 

Okeechobee Regulation Schedule (LORS2008). As such, the results of the 

technical analysis are integral to and dependent on Lake Okeechobee 

operations consistent with LORS2008. Yet LORS2008 is expected to be 

superseded by a new operating schedule (i.e. LOSOM) by 2022 and the 

EAA A-2 Reservoir is not expected to be constructed until 2027 at the 

earliest. These facts introduce additional questions on the appropriateness 

and validity of the technical analysis and leads to the belief that the proposed 

water reservation may be premature. 

2. The relationship between the technical analysis, the subsequent water 

reservation rule and LOSOM is not clear. Please explain how LOSOM will 

affect the information in the Draft Technical Document, the subsequent 

water reservation rule and the timeline for rule development? 

3. Due to the lack of an operational plan for the EAA A-2 Reservoir that aligns 

with the information provided in the Draft Technical Document, it is not 

clear if and how the multi-purpose operations of the EAA A-2 Reservoir, as 

envisioned in CERP, will occur. 

4. Due to the lack of an operational plan for the EAA A-2 Reservoir, there is a 

large amount of uncertainty regarding project operations that could result in 

undocumented effects to the environment and water supply reliability. 

5. Per the Draft Technical Document, releases from the EAA A-2 Reservoir 

via Structure S-628 to the Miami and North New River Canals may occur 

periodically and are not reserved for fish and wildlife. If actual EAA A-2 

Reservoir operations result in little to no releases from S-628, what 

assurances do existing and future permitted users have that their water 

supply reliability will not be impacted? 

6. It is not clear if and how the EAA A-2 Reservoir reduces the likelihood of 

water shortage conditions in South Florida that have resulted from 

implementation of LORS2008, which was intended to be temporary and was 

implemented to reduce Herbert Hoover Dike failure risk, or if and how the 

EAA A-2 Reservoir increases the likelihood of meeting water supply 

requirements for existing permitted users. How does SFWMD intend to 

meet their legal obligation to protect existing legal users and provide for 

other water related needs now and in the future? 

The County will continue to monitor the EAA A-2 Reservoir water reservation 

rule development process and looks forward to receiving additional information 

to assist in increasing the understanding of the technical basis for the water 

reservation. 

 

Sincerely, 

 

 

 

 

Jeremy McBryan, PE, CFM 

County Water Resources Manager 

 

cc: Patrick Rutter, Assistant County Administrator 



 

 

 

 

 

 

 
 

 

 
August 27, 2020 

 

Via Email: tedwards@sfwmd.gov 

 

Toni Edwards 

Senior Scientist, Applied Sciences Bureau 

South Florida Water Management District 

3301 Gun Club Road 

West Palm Beach, Florida 33406 

 

Dear Ms. Edwards, 

 

Subject: Palm Beach County Comments on the Everglades 

Agricultural Area Reservoir Water Reservation 
 

Thank you for the opportunity to comment on the subject document related to 

an important Comprehensive Everglades Restoration Plan (CERP) project. Palm 

Beach County (County) supports the proposed Everglades Agricultural Area 

(EAA) Reservoir project and other state and federal efforts to restore ecosystems 

throughout the Central and Southern Florida (C&SF) project’s water 

management system. The County, like many South Florida governments, relies 

on the C&SF system to protect its citizens from flooding and to protect public 

water supply from depletion and salt water intrusion. 

 

While written South Florida Water Management District (SFWMD) responses 

to verbal public comments received at the July 14, 2020 rule development 

workshop have been provided, the July 28, 2020 version of the Technical 

Document to Support the Central Everglades Planning Project EAA Reservoir 

Water Reservation does not provide responses to written comments received on 

the previous draft EAA Reservoir Water Reservation Technical Document.  

 

Below are Palm Beach County questions or concerns: 

 

1. The regional modeling used to prepare the Draft Technical Document to 

support the EAA A-2 Reservoir water reservation assumed the 2008 Lake 

Okeechobee Regulation Schedule (LORS2008). As such, the results of the 

technical analysis are integral to and dependent on Lake Okeechobee 

operations consistent with LORS2008. Yet LORS2008 is expected to be 

superseded by a new operating schedule (i.e. LOSOM) by 2022 and the 

EAA A-2 Reservoir is not expected to be constructed until 2027 at the 

earliest. These facts introduce additional questions on the appropriateness 

and validity of the technical analysis and leads to the belief that the proposed 

water reservation may be premature. 
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2. The relationship between the technical analysis, the subsequent water 

reservation rule and LOSOM is not clear. Please explain how LOSOM will 

affect the information in the Draft Technical Document, the subsequent 

water reservation rule and the timeline for rule development? 
3. Due to the lack of an operational plan for the EAA A-2 Reservoir that aligns 

with the information provided in the Draft Technical Document, it is not 

clear if and how the multi-purpose operations of the EAA A-2 Reservoir, as 

envisioned in CERP, will occur. 

4. Due to the lack of an operational plan for the EAA A-2 Reservoir, there is a 

large amount of uncertainty regarding project operations that could result in 

undocumented effects to the environment and water supply reliability. 

5. Per the Draft Technical Document, releases from the EAA A-2 Reservoir 

via Structure S-628 to the Miami and North New River Canals may occur 

periodically and are not reserved for fish and wildlife. If actual EAA A-2 

Reservoir operations result in little to no releases from S-628, what 

assurances do existing and future permitted users have that their water 

supply reliability will not be impacted? 

6. It is not clear if and how the EAA A-2 Reservoir reduces the likelihood of 

water shortage conditions in South Florida that have resulted from 

implementation of LORS2008, which was intended to be temporary and was 

implemented to reduce Herbert Hoover Dike failure risk, or if and how the 

EAA A-2 Reservoir increases the likelihood of meeting water supply 

requirements for existing permitted users. How does SFWMD intend to 

meet their legal obligation to protect existing legal users and provide for 

other water related needs now and in the future? 

The County will continue to monitor the EAA Reservoir water reservation rule 

development process and looks forward to receiving additional information to 

assist in increasing the understanding of the technical basis for the water 

reservation. 

 

Sincerely, 

 

 

 

 

Jeremy McBryan, PE, CFM 

County Water Resources Manager 

 

cc: Don Medellin, South Florida Water Management District  

 Patrick Rutter, Assistant County Administrator 

 Deb Drum, Director, Environmental Resources Management, Palm Beach County 



 

 

 

 

 

 

 
 

 

 
November 6, 2020 

 

Via Email: lglenn@sfwmd.gov 

 

Lawrence Glenn 

Division Director, Water Resources 

South Florida Water Management District 

3301 Gun Club Road 

West Palm Beach, Florida 33406 

 

Dear Mr. Glenn, 

 

Subject: Request to Schedule a Public Hearing on the 

Everglades Agricultural Area Reservoir Water 

Reservation Rule 
 

Palm Beach County (County) supports the proposed Everglades 

Agricultural Area (EAA) Reservoir project and other state and federal 

efforts to increase water supply for municipal, environmental and other 

water needs. The County also supports reserving water for the benefit of 

fish and wildlife and the environment and has been actively participating 

in the EAA Reservoir Water Reservation rulemaking process since its 

inception. 

 

The County, like many South Florida governments, relies on the Central 

and South Florida (C&SF) Project’s regional water management system, 

including Lake Okeechobee, to protect its citizens from flooding, protect 

public water supply from depletion, and restore ecosystems. Therefore, 

clear, consistent and unambiguous operational strategies for existing and 

future water management infrastructure are critical to ensuring water 

supplies are protected and ecosystem restoration objectives are achieved. 

However, there remains uncertainty regarding how Lake Okeechobee 

will be operated in conjunction with the proposed EAA Reservoir. 

 

For example, the proposed EAA Reservoir Water Reservation Rule 

(Rule) was developed based on the current Lake Okeechobee Regulation 

Schedule of 2008 (LORS2008), which was intended to be temporary until 

the Herbert Hoover Dike Rehabilitation is complete (expected in 2022). 

Also, by the time the proposed EAA Reservoir is anticipated to be 

operational in 2028, both LORS2008, and the Lake Okeechobee System 

Operating Manual (the new regulation schedule to be in place by 2022), 

will no longer be valid. 
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Given the many operational uncertainties, the County respectfully 

requests that the South Florida Water Management District (SFWMD) 

Governing Board schedule a public hearing prior to adoption of its EAA 

Reservoir Water Reservation Rule, pursuant to the requirements in 

Section 120.54(3)(c)1, Florida Statutes. A public hearing will provide 

SFWMD staff the opportunity to fully explain the proposed Rule, respond 

to questions and comments and increase transparency and accountability. 

 

It is the County’s understanding that other municipalities, special 

districts, environmental groups and affected stakeholders have important 

comments to contribute and these comments should be heard in a public 

setting. So, it is reasonable, and in fact a normal procedure for a rule of 

such magnitude and importance, to be fully discussed before the SFWMD 

Governing Board. 

 

The County looks forward to continuing its partnership and mutually 

beneficial working relationship with the SFWMD to maintain and 

enhance our region’s water resources. 

 

Sincerely, 

 

 

 

 

Jeremy McBryan, PE, CFM 

County Water Resources Manager 

 

 
cc: Members, SFWMD Governing Board  

 Drew Bartlett, SFWMD 

 Don Medellin, SFWMD 

 Verdenia Baker, County Administrator, Palm Beach County 

 Jon Van Arnam, Deputy County Administrator, Palm Beach County 

 Patrick Rutter, Assistant County Administrator, Palm Beach County 

 Todd Bonlarron, Assistant County Administrator, Palm Beach County 

 Members, Palm Beach County Board of County Commissioners 
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