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TO WHOM IT MAY CONCERN: 

Enclosed is a copy of the Errata to the Final Environmental 
Impact Statement (FEIS) for Lake Okeechobee Regulation Sche~ule 
study and Annex A which was sent out for public revieW on 
February 4, 2000. The FEIS and Annex A were revised f·rom the 
draft EIS to incorporate comments made on the draft and to 
provide the final Fish and Wildlife Coordination Act Report. 
The other 2 volumes, Lake Okeechobee Regulation Schedule Study 
Appendix A, B & C, June 1999 and Lake Okeechobee Regulation 
Schedule Study Appendix D, E & Annex A and B, June 1999 were not 
changed from what was sent out with the Draft EIS. The 
following enclosed items are changes from the FEIS and should be 
inserted into the final document: 

• 	 LIST OF TABLES, FEIS-xii should replace the current LIST OF 
TABLES, 	 FEIS-xii. 


2 tables have been added. 


• 	 Figure 1.1-1 should be inserted on page FEIS-3. Figure 1.1-1 
was inadvertently left out. 

• 	 Figures 6.1-1, 6.1-2, and 6.1-3 should replace the current 
figures on pages FEIS 79, 80 and 81, respectively. These 3 
figures have been modified since the FEIS. 

• 	 Section 6.1.8 and 6.1.9 should replace existing sections 6.1.8 
and 6.1.9. These two sections were modified and were to 
replace the old sections. 

• 	 Replace existing pages 30, 31, 65, and 92 in the FEIS with new 
pages 30, 31, 65, and 92, respectively. 

The APPENDIX F - Response to Comments should be inserted into• 
the document. This Appendix was inadvertently left out of the 
FEIS. 
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The point of contact is Mr. Olice Carter at 904-232-1140 or 
Mr. Elmar Kurzbach at 904-232-2325. 

Sincerely, 

~t.~ 
James C. Duck 
Chief, Planning Division 
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WSE Operational Guidelines Decision Tree 
Part 1: Define Lake Okeechobee Discharges to the Water Conservation Areas 
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Note: This Decision Tree provides essential 
supplementary information to be used in 
conjunction with the WSE regulation schedule. 

DRYDRY 



WSE Operational Guidelines Decision Tree 
Part 2: Define Lake Okeechobee Discharges to Tidewater (Estuaries) 

Apply Tributary Check Special Lake Apply Meteorological Forecasts on a 
Weekly Basis; apply Seasonal and 

Condition Criteria daily as needed Multi-Seasonal Climate Outlooks 
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Sections 6.1.8 and 6.1.9 



Replace Sections 6.1.8 and 6.1.9 on page FEIS-87 with the following 
paragraphs/tables: 

6.1.8 Classification of Seasonal Climatic Outlooks 

Due to the intricate and vast nature of the Central & Southern Florida Flood Control 
Project and the complex interactions of tropical and extra-tropical weather systems that 
affect Florida's weather, it should not be expected that extended forecasts can be made to 
a very precise level of accuracy. However, with recent advances in climate prediction, it 
is now possible to predict with some level of confidence, whether the upcoming season is 
likely to have above, below, or near normal rainfall. Changnon (1982) indicated that 
certain longer term regional water resources operational planning decisions can be 
enhanced by applying climate forecasts that are classified into three such categories. It is 
at this level of detail at which the official seasonal forecasts from the National Center of 
Environmental Predictions, Climate Prediction Center (CPC) are to be referenced in this 
application. 

The WSE seasonal operational outlook is based on the prediction of total six-month net 
inflow into Lake Okeechobee, which will be updated each month. These classifications 
are for the expected net gain in storage in the Lake after taking into account ET losses 
during the six-month period. The various classifications of the net inflow are listed in 
Table 6.1.8-1. Utilizing the official CPC three-month overlapping climate outlooks 
together with the Lake Okeechobee historical inflows for the appropriate months allows 
the development of these hydrologic outlooks. The methodologies for this transformation 
will be detailed in the water control manuals currently being developed for the WSE 
schedule. The term 'seasonal' is not applied in the most typical sense in that it actually 
refers to a six-month moving window that is updated each month of the year and does not 
pertain to a particular season of the year._ This is similar to the CPC seasonal three-month 
climate outlooks, which include overlapping windows that do not necessarily correspond 
with a particular season of the year. 

Table 6.1.8-1. Classification of Lake Okeechobee Net Inflow Seasonal Outlooks 

Lake Net Inflow Outlook Equivalent Depth I Lake Net Inflow 
(million acre-feet) (feet) Classification 

>1.5 >3.2 Very Wet 
1.0 to 1.5 2.1to3.2 Wet 
0.5 to 1.0 I.I to 2.1 Normal 

<0.5 <I.I Dry 

I Volume-depth conversion based on lake surface area of467 ,000 acres. 



6.1.9 Classification ofMultiwSeasonal Outlook 

It has long been recognized that the onset of hydrologic drought in Florida is often 
initiated with below normal wet season (May-October) rainfall. Since each month of the 
wet season contributes significantly to the surplus of water available for the dry season, a 
deficit in just one or two months during the wet season can lead to increased risk of 
hydrologic drought during the dry season. For example, September and October of 1988 
received below nonnal rainfall over large regions of the SFWMD just prior to hydrologic 
drought conditions that occurred in 1989 and 1990. Likewise, an active tropical wet 
season followed by an El Nino event during the dry season could create prolonged 
periods of very wet conditions and high water levels in the Lake. Therefore it was found 
to be of significant value in the design of the WSE operational schedule to define a multi­
seasonal outlook that included the remainder of the current hydrologic (wet or dry) 
season and the entire six-months of the next season. Lake net inflow classifications are 
identified in Table 6.1.9-1. The multi-seasonal outlook is therefore defined by specific 
seasons of the year. The multi-seasonal hydrologic outlook is defined either as: 

1. The remainder of the wet season and the upcoming dry season; or 
2. The remainder of the dry season and the upcoming wet season. 

Climate shifts are most often identified with global climate phenomena that affect the 
regional climate during a particular season of the year. Prolonged wet or dry periods may 
be caused by a sequence of independent global phenomena that cause two seasons to 
experience wetter or drier than normal conditions. Close to the transition from the dry to 
the wet season, in the months of March and April, and under the outlook that the two 
upcoming consecutive seasons (wet+ dry) have below normal rainfall, the multi-seasonal 
outlook will use the 12-months beginning with May. The idea is to preserve water under 
increased probabilities of extended drought conditions. 

Table 6.1.9-1 Classification of Lake Okeechobee Net Inflows Multi-Seasonal Outlook 

Lake Net Inflow Outlook 
(million acre-feet) 

Equivalent Depth2 
(feet) 

Lake Net Inflow 
Classification 

>2.0 >4.3 Very Wet 
1.5 to 2.0 3.2 to 4.3 Wet 
0.5 to 1.5 1.1 to 3.2 Nonna! 

< 0.5 <I.I Dry 

2 Volume-depth conversion based on lake surface area of 467 ,000 acres. 
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Trichechus manatus 
Rostrhamus sociabilis plumbeus 
Mycteria americana 
Haliaeetus leucocephalus 
Ammodramus maritimus mirabilis 
Drymarchon corais couperi 

:~ " 
West Indian manatee 
snail kite 
wood stork 
bald eagle 
Cape Sable seaside sparrow 
Eastern indigo snake 

E 
E 
E 
T 
E 
T 

E 
E 
E 
T 
E 
T 

Alligator mississippiensis 
Ajaja ajaja 
Aramus guarauna 
Egretta caerulea 
Egretta rufescens 
Egretta thu/a 
Egretta tricolor 
Eudocimus a/bus 
Grus canadensis pratensis 
Pe/ecanus occidentalis 
Rhynchops niger 
Centropomus undecimalis 
Cucurbita okeechobeensis 

American alligator 
roseate spoonbill 
Limp kin 
little blue heron 
reddish egret 
snowy egret 
tri-colored heron 
white ibis 
Florida sandhill crane 
-brown pelican 
black skimmer 
common snook 
Okeechobee gourd E 

SSC 
SSC 
SSC 
SSC 
SSC 
SSC 
SSC 
SSC 
T 
SSC 
SSC 
SSC 

E Endangered 
T Threatened 
SSC State Listed Species of Special Concern 

2.8 Water Management & Water Supply 

2.8.1 Water Management 

Lake Okeechobee is regulated to provide flood control; water supply for agricultural 
irrigation, municipalities and industry, and Everglades National Park; regional 
groundwater control and salinity control; enhancement of fish and wildlife; navigation 
and recreation. 

Lake water levels in Lake Okeechobee are regulated by a complex system of pumps, 
spillways and locks. The regulation schedule attempts to achieve the multiple-use 
purposes mentioned above as well as provide seasonal lake level fluctuations. The 
schedule lowers the lake stage prior to the wet season to provide both storage capacity 
and flood protection for the surrounding areas during the wet season. After the peak of 

Final Environmental Impact Statement March 2000 
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Lake Okeechobee Regu,lation Schedule Study 

the hurricane season, lake levels are allowed to increase to store water for the upcoming 
dry season. The general plan of operation for Lake Okeechobee is based on the 
following: (1) flood protection from lake waters and hurricane-driven wind tides for lands 
adjacent to the lake; (2) maintenance of an 8-foot navigation channel across Lake 
Okeechobee, as part of the Okeechobee Waterway; and (3) storage of water to meet the 
requirements of the agricultural area south and east of the lake. 

Flood control works on Lake Okeechobee consist of a system of about 1,000 miles of 
encircling levees designed to withstand a severe combination of flood stage and hurricane 
occurrence, plus the regulatory outlets of St. Lucie Canal and the Caloosahatchee River. 
The design discharge of Moore Haven Spillway is 9,300 cfs; that of St. Lucie Spillway is 
about 16,000 cfs. Following removal of local runoff from the agricultural areas south of 
the lake, an additional regulatory capability of several thousand cfs is available through 
the Miami, North New River, Hillsboro, and West Palm Beach Canals by pumping into 
the three Water Conservation Areas. The crest elevation of the levee system surrounding 
the lake ranges from 32 to 45 feet, NGVD. The likelihood of overtopping the levees from 
excess storage is ahnost non-existent. Possible flooding due to overtopping of levees 
within the Herbert Hoover Dike system is limited to short duration events involving wave 
runup in addition to hurricane-induced storm surge. The likelihood of such events is 
remote and the expected extent of flooding is minimal. 

Trimble aod Marban (1988) performed an aoalysis of the Lake Okeechobee regulation 
schedule which incorporated a trade off analysis framework and resulted in the 
reconunendation of an improved schedule now in use (Figure 2.8-1). This recommended 
schedule reduced the frequency and distribution of regulatory discharges to the St. Lucie 
and Caloosahatchee estuaries to lessen the undesirable impacts to the natural ecosystems 
within these estuaries. This was accomplished without significantly impacting existing 
flood control, water supply and environmental benefits provided by the previous (15.5 ­
17.5 feet) schedule approved in 1978. This schedule was approved by the District's 
Governing Board in December 1991 and approved on a two year interim basis by the 
USACE in May of 1992. This schedule was approved by the District's Governing Board 
in December 1991 and approved on a two year interim basis by the USACE in May of 
1992. Regulatory releases are to occur at lower lake stage and at lower and more 
environmentally sensitive rates of discharge than the previous schedule. In Zone D 
discharges to the St. Lucie and Caloosahatchee Basins are made in a "pulse" fashion, 
which attempts to simulate a natural rainstorm event within the basins. The series of 
three pulse discharge levels was developed to control rising lake stages by starting off 
slow, meaning with the lowest rate of discharge required. If the lower rate of pulse did 
not bring the lake down to the desired level, then the subsequent releases would be at the 
next higher release rate, Each pulse takes 10 days to complete. This method was 
designed to allow estuarine biota to tolerate changes in salinity and to allow the 
discharges to remain within the natural range of freshwater flow to the estuary. 
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Lake Okeechobee Regulation Schedule Study 

5.3 Evaluation of Lake Regulation Schedule Alternatives 

The section below provides a brief assessment of the alternative regulation schedules 
from the perspective of how they will affect the natural environment, the human 
environment. including local and regional economic conditions, water quality, water 
management and water supply. A summary ofkey performance measure results for all of 
the lake regulation schedule alternatives is included at the end of section 5.3 (see Table 
5.3-1). For additional detail and modeling results of performance measures for the 
various alternatives, reference Appendices A and C. 

5.3.1 Environmental 

Both alternatives RSM and Corps 2010 were determined to be, at a minimum, no 
improvement for the lake ecosystem, and at worst, an exacerbation of already existing 
adverse conditions within the littoral zone and marsh. RSM produced several more 
extreme high lake stages than the existing Run 25 using the 2010 base (Appendix A). 
Neither alternative allows the lake the opportunity to recede sufficiently to levels thought 
to encourage regeneration of the littoral zone as does the WSE and 22 AZE alternatives. 
Although both alternatives HSM and Corps 2010 perform reasonably well in diverting 
existing regulatory discharges away from the estuaries, southward towards the WCAs, it 
is not known what impact these may have on existing water quality and cattail expansion 
in these areas since this was not included in the modeling. By and large, it is reasonable 
to conclude that since neither of these alternatives improves in any real way, and may in 
fact adversely impact Lake Okeechobee, then they do not meet the study goals of 
optimizing environmental benefits to the natural areas. These two alternatives are 
henceforth not considered any futher for the purposes of this study. Under the WSE 
schedule, there is a small (about 5%) reduction in the frequency of high lake stage events 
(>15 feet), but no significant increase in lows (>12 feet), as compared to Run 25. In other 
words, the WSE schedule takes a small step towards fixing the problem with high lake 
stages, without doing it at the expense of creating more lows. Furthermore, WSE should 
actually perform better as climate forecasting abilities evolve. 

5.3.1.1 Lake Okeechobee 

Alternative 25 appears to be slightly better for the lake littoral zone given conditions 
assumed under the 2010 base. This may be attributable to the increased demands on 
water supply from the lake expected in the future, which results in lower overall lake 
stages. Alternative 25 has fewer low stage events than the other alternatives under the 
2010 base. WSE has four low stage events, one more than Run 25, and one low stage 
event less than 22AZE. Alternative 25 performs about the same as WSE in terms of 
mimicking "historical" (defined as that period from 1953-1972) lake stage conditions. 
WSE has shorter flooding events (duration above 15 feet NGVD) compared to Run 25, 
although not as good as 22AZE. While there is no significant difference between the 
alternatives for prolonged low lake stages (<12 feet for >1 year), WSE performs slightly 
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Lake Okeechobee Regulation Schedule Study 

There are several useful measures and tools that are currently available for Lake 
Okeechobee operational decisions. One of the most valuable sets of tools may be the 
regional hydrologic models that are available within the Hydrologic Systems Modeling 
Division of the SF~ Planning Department. These models are summarized in Table 
6.1.11-1. Table 6.1.11-2 lists additional meteorological and climate forecasts that may be 
considered. 

6.3 Implementation of WSE Schedule 

The section below explains the technical details underlying the implementation of the 
WSE lake regulation schedule, including the modeling tools used and references for more 
detailed infonnation available on various web sites. 

6.3.1 Introduction 

The Internal Operational Planning Core (OP!) team has developed a decision tree for 
implementation of the WSE Operational Schedule (Operational Plaruring Team, 1999). Tue 
operational decision tree has been separated into two schematic diagrams. One diagram 
depicts the decision tree for discharges from the lake to the WCAs, while the second 
diagram depicts discharges from the lake to tidewater. If discharges to the WCAs are not 
large enough to control the lake levels at the desired level, then the WSE operational 
guidelines would allow releases to tidewater. Tue WSE Operational Schedule was 
developed with the primary intention of relieving stress on the lake littoral zone. By 
incorporating additional information (such as tributary basin hydrologic conditions, and 
meteorologic and climatic forecasts) directly into the operational guidelines, it was 
determined that it is possible to relieve the stress on the littoral zone while also improving 
the other objectives for managing the lake levels and discharges. This has become possible 
because of the very recent advances in understanding climate variability. 

The additional water management objectives include: (1) flood protection, (2) water 
supply and (3) Everglades hydro-pattern enhaocemeut. Tue WSE Operational Schedule 
decision trees were developed to act as a decision support system. The WSE operational 
guidelines and the decision support schematics are included in Figures 6.1-2 and 6.1-3. If 
one of the major ecosystems has experienced a large level of stress in recent months and/or 
years, it may be appropriate to hedge the operational guidelines in a direction that would 
allow for the recovery of that particular ecosystem. This type of action should be taken only 
with the support of hyd.rologic analysis, which doclllTients the benefits that would be 
achieved and the risks that may occur due to such an action. The benefits and risks for all of 
the multiple objectives for operation of Lake Okeechobee should be considered before 
modifying the operational guidelines in a directions that would allow for the recovery of a 
particular ecosystem. These results should be reviewed by the Internal Operational 
Planning Core (OP!) team which should include environmental experts for the Lake 
Okeechobee littoral zone, the downstream estuaries, and the Everglades, to review any 
proposed deviations. The OPI will meet on a regular basis. 
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1160 381
h Avenue 

Vero Beach, FL 32960 

September 14, 1999 

Mr. James C. Duck 
Chief, Planning Division 
US. Army Corps ofEngineers 
Jacksonville District 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Attn: Mark Ziminske 

Dear Mr. Duck: 

I have reviewed the Draft Integrated Feasibility Report and Enviromnental Impact Statement for 
the Lake Okeechobee Regulation Schedule Study. The reports were well prepared and I have a 
few comments for your consideration. 

The Abstract ofthe document would be improved if the second or third sentence emphasized the 
wildhfe values within the levees ofLake Okeechobee. Wildlife values, if mentioned and 
emphasized(as they are in the Introduction on page DEIS-I), would provide the reader a better 
balance to view the entire statement. 

The Fish and Wildlife Coordination Act report which is prepared by the U.S. Fish and Wildlife 
Service, is normally made a part of a plan or study of this type as required by the Fish and 
Wildlife Coordination Act. This omission should be corrected before the Final Document is 
presented to Congress or Higher Authority in the Corps. 

I hope you will move forward to implement the new schedule and follow it after 
implementation. This will require resolve to go ahead and discharge when the schedule calls for 
it and to make sure the South Florida Water Management District has the capability and 
personnel to make Meteorological predictions as required. Thank you for the opportunity to 
comment and please add my name to the mailing list for this project 

cc: Robert Pace. 



Friends of Lake Okeechobee 
2252 SW 22nd Circle North 

Okeechobee, FL 34974 
Chead@ircc.net 

941-763-3568 FAX 941-763-6943 

Mr. Mark Ziminske 
U.S. Army Corps of Engineers 
Jacksonville District Planning Div. 
P.O. Box 4970 PD-ES 
Jacksonville, Florida 32232-0019 

Dear Mark: 

It was nice to meet the real person after our conversations 
and e-mail correspondence. I appreciate your coming down for 
the public hearings on our ~special' lake. Please consider 
this letter our statement accompanying the petitions I 
submitted to Colonel Baruch with 1242 signatures from the 
shores of Lake Okeechobee supporting the proposed WSE 
schedule. 

Mark, I asked in the meeting a key question which I think 
still needs more clarification. That is, after 
implementation of WSE, will the lake's littoral zone 
response be allowed to affect the day to day management of 
lake level. With the tremendous latitude available, 
especially in Zone D of the schedule, that is vital in 
restoration of our lake. Please pass on this concern-to 
your management as I plan to do to SFWMD. 

Thanks again. 

~· 
Carroll Hea~ 
President, 
Friends of Lake Okeechobee 

mailto:Chead@ircc.net
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SIERRA SOUTH FLORIDA I EVERGLADES OFFICE 
2937 SW. 27th Avenue, Suit< 101, Miami, FL 33133 
Phone 305-476.9398 Fax: 305-476-9414 CLUB 

FOUNl.)ED 1892 

July 29, 1999 

Mr. Jim Duck 

ChiefofPlanning 

Anny COf]lS ofEngi.-s 

VIA FACSIMILE: 1-904-ZJZ-3442 


Dear Mr. Duck: 

The Sierra Club would like to offer its support ofthe Lake Oke<..;hobee water 
management schedule WSE as the best alternative within the current conditions, We are 
hopeful that this schedule will maximize shoreline benefits. 

This is an important first step in a larger, iterative process associated with R.estudy~s 
improvements. 

WSE is important now for crit:lcal, littoral and ecological improvements. but there may be 
need for firture modifications as conditions change. 

~ 
/Jonathan Ullman

/ Sierra Club Everglades Committee 

t9Printed on Chlorine Free, Non~De-lnked, 10()11Ai Post-Consumer Waste Recycled Paper. Printed with Soy ·Based Ink 
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Everglades Ecosystem 
Restoration Campaign 

National Audubon Society 
444 Brickell Avenue, 
Suite 850 
Miami, FL 33131·2405 
(305)371-<;399 
(305)371-6398 Jax 

Mr. Mark Ziminske 
United States Army Corps ofEngineers 
Jacksonville District, Planning Division 
·400 West Bay Street 
Jacksonville, Florida 32232 

Dear Mr. Ziminske, 

National Audubon Society (NAS) has reviewed the Lake Okeechobee Regulation Schedule Study J?raft 
Integrated Feasibility Report and Environmental Impact Statement. NAS thanks the United States Anny 
Corps ofEngineers, the South Florida Water Management District, and other involved agencies 
(collectively, the Study Team) for this opportunity to provide to the Study Team the enclosed comments 
regarding the above referenced document. Furthermore, NAS expresses its continued commitment to 
worklllg with the Study Team and all interested parties toward the restoration ofcentral and southern 
Florida's ecosystem. If you have questions or comments regarding the enclosed document, please do not 
hesitate to contact us at (305) 371-6399. 

Sincerely, 


Mark Kraus, Ph.D. 

Director of Restoration Science 


cc: 	 Col. Joe Miller (USAGE) 
Mr. Frank Finch (SFWMD) 

Printed on recyded Pape 
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1 Executive Summary 

The following are comments by the National Audubon Society (NAS) regarding the Lake Okeechobee 
Regulation Schedule Study (LORSS) Draft Integrated Feasibility Report and Environmental Impact 
Statement (DEIS). NAS has a long·standing interest in restoration efforts in southern Florida, beginning 
with the establishment of Audubon Wardens in the early 1900's and continuing to this day with Audubon 
researchers, Sanctuary Managers, educators, and policy staff. Whereas NAS has identified the Everglades 
as a region requiring significant research and advocacy efforts to support and spearhead environmental 
restoration initiatives, NAS established an Everglades Conservation Office (ECO) in Miami, Florida in 
1992. 

The overall goals ofNAS in regards to Everglades restoration are: 

• 	 Hydrology: Restoration ofa more natural hydro logic regime throughout the Everglades ecosystem, 
including the amount, flow, depth, timing, and distributions of water throughout the system. 

• 	 Water Quality: Restoration of natural water quality throughout the Everglades ecosystem. 

• 	 Ecology: Restoration and protection ofa healthy, self-sustaining mosaic ofecological community 
types that represents the unique diversity ofthe historic Everglades ecosystem. 

• 	 Biological Diversity: Protection and restoration of native biological diversity in the Everglades. 

• 	 Economic Sustainability: Economic sustainability and high quality of life are integrally linked to 
Everglades restoration, environmental health, and ecological viability in South Florida. 

In order to achieve these goals, NAS participates in local, regional, state, and federal processes that aim 
towards restoration of the Everglades. Such processes include land use planning efforts, permitting and 
regulatory concerns, development of restoration criteria and parameters, and large-scale environmental 
impact statements. Recognizing that Lake Okeechobee is an essential component of Everglades 
restoration, NAS offers its comments and recommendations to the USACE for consideration. In general, 
the comments address the following: 

• 	 NAS encourages the USACE and all involved parties to further develop sections which deal with 
ecological impacts and benefits associated with the proposed regulation schedule changes. In doing so, 
NAS encourages the USACE to provide more backgound information on historical ecological 
conditions in Lake Okeechobee and it's vicinity. 

• 	 NAS encourages the USACE and all involved parties to expedite and modify if necessary, the design, 
construction, and related activities necessary to address and correct the recognized water quality issues 
associated with the proposed regulation schedules. NAS also encourages the USACE and related 
parties to work diligently to develop and establish appropriate water quality standards for Lake 
Okeechobee inflows (e.g.: 40 parts per billion total water column phosphorus) and appropriate 
phosphorus total maximum daily loads for Lake Okeechobee inflows (e.g.: inflow contributions of less 
than 90 tons per year). 

• 	 NAS fmds that, of the presented alternative regulation schedules, WSE is acceptable as an interim 
regulation schedule. However, NAS is concerned about issues related to the re-routing of "dirty" water 
into the Everglades. Although this undesirable trade-off is anticipated by the USA CE to be a short­
term impact, NAS recognizes the potential for these discharges to impact portions of the WCAs that 
are presently recognized as "unimpacted." Whereas NAS does not support the discharging of "dirty" 
water into the Everglades, NAS recommends that all attempts to eliminate these impacts should be 
made. Therefore, NAS strongly encourages the USACE, SFWMD, and other collaborating agencies to 
incorporate the recommendations contained in this document by accelerating to the maximum extent 
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possible, the design, construction, and related activities necessary to implement water storage (i.e.: 
Talisman reservoirs) and treatment components (Le.: STA 3/4) of regional restoration projects in the 
vicinity of Lake Okeechobee. Furthennore, NAS recommends that existing storage and treatment 
components should be used to the maximum extent possible and enhanced wherever possible through 
the application of knowledge gained through ongoing research efforts. 

• 	 NAS recommends that the distribution of discharges from Lake Okeechobee be reevaluated on a 
regular basis and modified ifnecessary to minimize impacts associated with the poor quality ofLake 
Okeechobee discharges. 
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2 Introduction 
One may think ofLake Okeechobee as the life-giving heart of the Everglades, having historically provided 
unbridled seasonal flows of fresh-water to the Everglades. However, this notion ofLake Okeechobee fails 
to do justice to the true nature and wonder of Lake Okeechobee's natural character. 

The United States Anny Corps of Engineers (USACE) identified Lake Okeechobee as one of the most 
critical components of the Central and Southern Florida Project (C&SF) Comprehensive Review Study 
(Restudy) and Everglades restoration efforts. As such, Lake Okeechobee bears. the burden of serving 
several competing interests. Since the 1940s, Lake Okeechobee has provided the services of flood 
protection and water supply to southern Florida's ever-increasing population. The regulation of water 
levels in Lake Okeechobee for these purposes has severely harmed its ecological framework due to a 
combination of widely-varying water depths and poor water quality. The intent o-fthe Lake Okeechobee 
Regulation Schedule Study (LORSS) Draft Integrated Feasibility Report and Envirorunentai Impact 
Statement (DEIS) is to recommend a regulation schedule for immediate implementation that will optimize 
environmental benefits with little or no impact to competing interests. 

2.1 Summary of Present Conditions 
Lake Okeechobee is the second largest fresh-water lake contained within the United States. It covers 
approximately 730 square miles (467,200 acres) of Florida's interior (Fernald and Purdum 1998) and is a 
shallow-water, wind-influenced lake with a mean depth of between 8.6 (Fernald and Purdum 1998) to 9 
feet (USACE 1999). Lake Okeechobee's 4,205,000 acre-feet ofwater (maximum storage of over 5,000,000 
acre-feet [USACE 1999]) is impounded by approximately 140 linear miles of levees that were constructed 
following the devastating 1928 hurricane. 

Lake Okeechobee receives inflows from the Kissimmee River, Taylor Creek, Fisheating Creek and other 
upstream and inflow canals (Fernald and Perdum 1998, SFWMD 1981). The Caloosahatcbee and St. Lucie 
Canals are two major outlets for Lake Okeechobee, which also serve as navigable waterways across the 
peninsula ofFlorida. Additionally, the Miami, North New River, Hillsboro, and West Pahn Beach Canals 
also serve as outflows for Lake Okeechobee, and as delivery mechanisms for agricultural and urban water 
supply. 

Since the early 1900s, water levels in Lake Okeechobee have ranged from approximately 14.5 to 17.5 feet 
above MSL, more recently it has been regulated to provide maximum flood-protection capabilities and for 
growing water supply demands (USACE 1999). Lake Okeechobee has also received water containing high 
concentrations of nutrients from upstream and downstream watersheds (Fernald and Purdum 1998, 
SFWMD 1977). Due to inflows with unnaturally-high nutrient concentrations and internal nutrient 
recycling, Lake Okeechobee has changed from oligotrophic (low nutrient) to eutrophic/hypereutrophic 
(USACE 1999, SF\VMD 1990). Subsequently, wide-spread algae blooms, fish kills, cattail spread, and a 
wide variety of other adverse ecological impacts to Lake Okeechobee's littoral zone and benthic 
communities have occurred due to a combination the poor water quality (particularly high nutrient loads) 
and unnaturally fluctuating water depths. 

2.2 Summary of Historical Conditions 
Prior to major hydrological modifications that began during early to mid 1900s with the construction ofthe 
Caloosahatchee (present connection to the Gulfof Mexico) and St. Lucie (present connection to the 
Atlantic Ocean) Canals, Lake Okeechobee had no immediate hydro logic connection to the Florida's 
coastline. Lake Okeechobee received inflows primarily from the Kissimmee River, Taylor Creek/Nubbin 
Slough, Fisheating Creek, and adjacent wetlands while sheetflow over the southern peripheral wet prairies 
and swamp forests was the predominant outflow mechanism (Fernald and Purdum 1998). Consequently, 
water levels in Lake Okeechobee ranged from as shallow as 12 feet during droughts to as deep as 20 to 21 
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feet above MSL, alternately drying and saturating its once expansive littoral zone, providing abundant 
habitat for wetland species and wading bird populations. The historically oligotrophic, phosphorus-limited 
Lake Okeechobee system has been changed by human activities over the past several decades into a 
eutrophic, nitrogen-limited system (SFWMD 1981). 

2.3 Summary of Past and Present Water Budget 
The table that follows shows a summary of historical and present Lake Okeechobee mean annual inflow 
and outflow volumes (in acre-feet), as modeled with the Natural System Model (NSM, Version 4.5) and 
South Florida Water Management Model (SFWMM, Version 3.5 under 1995 conditions) for a 31 year 
simulation. 

NSM 4.5 Flow Volumes SFWMM 3.5 Flow Volumes 
(ac-ft) (oc-ft) 

Surface Inputs 1,587,000 1,858,000 
Precipitation Inputs 1,689,000 1,684,000 

Input Totals 3,276,000 3,542,000 

Surface Outputs 868,000 1,154,000 
Evapotranspiration Outputs 2,381,000 2,361,000 

Output Totals 3,249,000 3,515,000 

One notable observation is that evapotranspiration losses account for roughly 67o/o to 73% ofLake 
Okeechobee's outflows. Furthermore, evapotranspiration volumes are roughly 1.4 times greater than the 
precipitation volumes (historically and presently). Assuming that waters from surface sources (e.g.: 
backpumping and stonnwater discharges from upstream basins) and precipitation are well mixed upon 
entering Lake Okeechobee, roughly 112 ofthe water that leaves Lake Okeechobee due to 
evapotranspiration originated as stormwater runoff. Consequently, the evaporating water leaves behind and 
concentrates the various compounds that were "picked up" and transported from various urban and 
agricultural lands into Lake Okeechobee. 
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3 	 Lake Okeechobee Regulation Schedule Study 

3.1 Purposes and Goals of Proposed Actions 
The USACE states in the LORSS DEIS that "The purpose of this study is to recommend a plan for 
immediate implementation, a regulation schedule that will optimize environmental benefits at minimal to 
no impact to competing project.(lak:e) purposes" (USACE 1999). The USACE also indicates that the 
modified lake operations should reduce adverse impacts to the environment while increasing the storage 
capacity of Lake Okeechobee. To achieve these objectives, the USACE established the following project 
goals: 

a. Maintain or improve existing water storage so that it is available 
when needed to attend to the urban and agricultural needs of 
Central and Southern Florida while ensuring that sufficient water 
capacity within the lake to provide adequate flood protection for 
surrounding areas still exists 

b. Increase species diversity and productivity within the lakes littoral 
zone 

c. Enhance species diversity and productivity in the estuaries 
d. Improvements to benefit hydropattems in the Everglades 

(USACE 1999) 

Although NAS understands that the USACE intends for all goals to be of equal importance, NAS believes 
that the above-referenced objectives, as quoted from Section 1.3.1 ofthe LORSS DEIS, would be better 
represented by goals that prioritize the optimization of environmental benefits (i.e.: species diversity and 
productivity and Everglades hydropattem improvements). NAS recognizes that water supply and flood 
protection are fundamental needs of existing water users, and that such services should be maintained. 
However, NAS believes that the above-referenced goals aie not fully supportive of, although not contrary 
to, the aforementioned objectives. Therefore, NAS encourages the USACE to amend the project goals in a 
manner that is more supportive ofthe study's purpose, and offers the following as recommended language: 

a 	 Increase species diversity and productivity within the lakes littoral 
zone 

b. 	 Enhance species diversity and productivity in the estuaries 
c. 	 Improve timing, distribution, quantity, and quality of Lake 

Okeechobee's discharges to benefit hydropattems in the Everglades 
d. 	 Maintain existing water storage so that it is available when needed 

to attend to the urban and agricultural needs of Central and 
Southern Florida while ensuring that sufficient water capacity 
within the lake to provide adequate flood protection for 
surrounding areas still exists 

In addition to these editorial notes, NAS encourages the USACE and SFWMD to continue their efforts to 
improve upon the work and research that has been conducted to this time. Although NAS supports the 
present preferred alternative as an interim regulatory schedule, NAS recognizes the need for further 
improvements which should be based on natural short and long term lake-level cycles. In developing the 
follow-up regulation schedule (to be implemented with the Restudy or sooner), NAS recommends that the 
restoration ofLake Okeechobee's ecological structure be the overriding goal, using other offsite water 
storage components to provide maximum ecological benefits to Lake Okeechobee. 

3.2 Summary of the Alternative Evaluation 
The USACE evaluated 4 alternative regulation schedules (i.e.: Run 22 AZE, HSM, CORPS 2010, and 
WSE) in addition to the existing regulation schedule (i.e.: Run 25). The evaluation process made use of 
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various perfonnance measures that were developed to quantify the benefits of the proposed regulation 
schedules relative to one another. Based on these analyses, the USAGE chose a preferred alternative that 
improved lake-levels, while attempting to minimize adverse impacts elsewhere in the system. 

3.3 Summary of Preferred Alternative 
The WSE schedule is presented in the LORSS DEIS as the preferred alternative. The WSE schedule is one 
oftwo (HSM and WSE) proposed regulation schedules that makes use of hydrological forecasting (USACE 
1999). The recent advancements in forecasting technology that have allowed for its use as a component of 
the WSE Operational Decision Trees (USAGE 1999). 

The WSE schedule is one of two regulation schedules that allows for discharges to occur when lake-levels 
are below 14 feet (Run 22AZE and WSE). Whereas Run 22AZE discharges are governed by lake and 
downstream stages, the WSE schedule makes allowances for anticipated hydrological conditions (i.e.: 
holding water when conditions are expected to be dry, and releasing water when conditions are expected to 
be wet [USACE 1999]). 

3.4 Summary of Environmental Impacts 
The perfonnance measures presented in LORSS DEIS, make it appear that the WSE schedule slightly 
improves Lake Okeechobee stages (in tenns of high-water events) providing slight relief to Lake 
Okeechobee's littoral zone. With the exception of the Water Conservation Areas (WGAs), associated 
impacts to other natural areas appear to be minimal. 

3.4.1 Ecological Impacts 
NAS finds the discussion of the impact of water levels on the various ecological parameters of Lake 
Okeechobee to be in need ofadditional detail and conceptual development, and encourages the USACE to 
improve these sections. The treatment of Snail Kites illustrates one way in which improvements could be r;· · 
made. The Snail Kite narrative in the section entitled "Existing Conditions" (Section 2.7 .1.2, p. 27) tells \ ~i 
generally about the Kite's life history, but has no citations, and does not actually cover "Kites on Lake -.. 
Okeechobee." Vital information that has been omitted from this section includes: the Kite's population 
status in Florida, what percent of the Kite population uses Okeechobee during various parts of the year, 
what habitat conditions on Lake Okeechobee are beneficial for kites during different parts of the year, and 
how snail kites have responded to past Lake Okeechobee water level changes (or are likely to respond to 
any ofthe proposed schedules). In "Environmental Effects," of the LORSS DEIS, Section 7. 7 simply { l./ 
states, "These improvements would be expected to improve, or have no adverse on snail kites or wood "(: 
storks which require a fairly specific hydrologic regime to flourish." Once again, this statement does not 
state what "specific hydrologic regime" Kites prefer, or how similar Lake Okeechobee is expected to be to 
that "specific hydrologic regime" under the proposed regulation schedules, or how the Kites are likely to be 
affected. NAS encourages the USACE to rework all the species accounts in a manner that more carefully 
links species relationships to Lake Okeechobee itself and how changing water conditions will affect these 
species. 

The discussion also has confusing interpretations ofwetland ecology and function. Section 7, .. : ~ i 

"Environmental Effects," has the quote, "Recent research and empirical data seem to suggest that there is a \...2_.r! 
relationship between Lake Obeechobee hydroperiods and vegetation assemblages." (Section 7 .5.2.l, p. 
100, vegetation within Lake Okeechobee). It would have been more accurate to say, ''Hydroperiod is the 
most important single factor in wetland vegetation assemblages." The latter statement is a basic paradigm 
of wetland ecology and as such, the LORSS DEIS describes changing the single most important 
environmental variable to Lake Okeechobee's ecology. Expected changes in hydrology should be used as 
the basis of detailed, specific, interpretations of the biological effects from the proposed schedules 
throughout the entire LORSS DEIS. 

In a similar vein, Page 104 ofthe LORSS DEIS says, "When lake stage declines below 11 ft NGVD for 
instance, the stage considered to be extreme on the low end, 95 percent of the littoral zone is exposed land 
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without standing water. In that condition, it no longer can function as habitat for fish or wildlife that 

depend on local fish populations as a food resource. Spike rush and bulrush are almost completely dry at _,.,,---,, 

this lake-level, and can no longer support the fish and bird communities that depend on them for foraging ~ · 
1and nesting (Havens I 998)." This statement sounds as though these drying periods are harmful, when the i ~,; 1 •• 

opposite is true. NAS thinks this narrative should emphasize that wetlands must dry periodically to remain \ ·- - i ' 
healthy and productive (drying encourages nutrient recycling, seed gennination, enhances wading-bird "-.:/ 
foraging, and perfonns other vital functions and this is a large reason NAS favors a lower regulation 
schedule). Dry periods also are conducive to fires, which are an integral part ofFlorida wetland ecology. 
The above quote also omitted the fact that during Lake Okeechobee stages of 11 ft and less, there are many 
rain-driven, ponded areas in the littoral zone that are not connected to the pelagic areas of Lake 
Okeechobee, but nonetheless form important refugia for wetland-related species. Once again, including 
more detailed discussions ofthe expected ecological effects ofnew water levels on Lake Okeechobee 
would greatly strengthen (and support) the proposed Lake Okeechobee schedule changes. 

Lastly, the LORSS DEIS could build on the "Wildlife Survey and Habitat Utilization Study of Western 
Littoral Zone, Lake Okeechobee, Florida" (Appendix E) by relating the USACE's :fmdings to the literature. 
The USACE's study covered a period of less than 2 years, and therefore cannot assess long-term changes 
on Lake Okeechobee (such as prolonged flooding, prolonged drought, plant community succession, animal 
response to succession, and so on). By comparing the USACE's findings to the many years ofdata from 
the many other studies conducted on Lake Okeechobee, more information could be gained about trends in 
biotic communities on Lake Okeechobee. As the study is presently treated, it is a snap-shot in time ofLake 
Okeechobee that by itself, yields very limited insights to Lake Okeechobee's ecology. 

3.4. 2 Water Quality Impacts 
Because Lake Okeechobee's water contains phosphorus at concentrations on the order of 100 parts per 
billion (USACE 1999, SFWMD 1977), it is likely that additional discharges from Lake Okeechobee to the 
WCAs will result in negative impacts to the WCAs (USACE 1999). Because the WSE schedule would 
deliver an additional, approximately 48,000 acre-feet of water on a mean annual basis (approximately 
14,000 acre-feet per year due to regulatory releases) to the WCAs, additional phosphorus loading Of the 
WCAs is expected (USACE 1999). Based on the summaries ofEverglades Phosphorus Gradient Model 
results presented in the LORSS DEIS, the additional loading is expected to provide for increased cattail 
growth (above and beyond that which would occur under Run 25/present operation conditions) in the 
WCAs as follows: 

• 400 acres ofexpansion in WCA 1 
• 50 acres of expansion in WCA 2A 
• 85 acres of expansion in WCA 3A 

Furthermore, the additional loading is expected to increase the area in which water-column phosphorus 
concentrations exceed 10 parts per billion as follows: 

• 3,800 acres in WCA 1 
• 395 acres in WCA 2A 
• 5,700 acres in WCA 3A 

In comparison, alternative 22AZE (performing better than WSE relative to the Caloosahatchee and St. 
Lucie Estuaries) delivers more water to the WCAs than does alternative WSE. Although 22AZE appears to 
provide greater benefits to the Caloosahatchee and St. Lucie Estuaries, alternative 22AZE would increase 
phosphorus-related impacts to the WCAs. 

As noted in the LORSS DEIS, it is likely that the phosphorus-related impacts will be temporary pending 
the completion of the Everglades Construction Project Stormwater Treatment Areas. However, NAS has 
concerns related to the potentially irreversible (for the foreseeable future) impacts associated with the 
untreated discharges from Lake Okeechobee to the WCAs. To minimize and/or mitigate the impacts that 
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are likely to occur, NAS offers the following recommendations (NAS realizes that some of the following 
recommendations are structural in nature. However, it is apparent to NAS that they are and have been 
necessary to minimize impacts to the Everglades and other natural areas downstream ofLake Okeechobee): 

1) 	 NAS encourages the USA CE and SFWMD to work with the Florida Department of Environmental 
Protection and United States Environmental Protection Agency to address water quality concerns 
associated with Lake Okeechobee inflows and outflows. NAS recognizes that this recommendation 
may extend beyond the intended scope/action ofthe LORSS, however we feel that water quality 
issues, having been identified (and to some extent, quantified) should be addressed as an integral part 
of the preferred alternative by appropriate agencies in response to the recognized impacts in a manner 
consistent with the following statements: 

a) 	 Establish appropriate water quality standards for Lake Okeechobee inflows (e.g.: 40 parts per 
billion total water column phosphorus). 

b) 	 Establish appropriate phosphorus total maximum daily loads for Lake Okeechobee inflows (e.g.: 
inflow contributions of less than 90 tons per year based on 40 parts per billion inflow 
concentrations and 1.6 million acre-feet of water per year). 

c) 	 Wherever possible, amend the design criteria for Stormwater Treatment Areas (e.g.: STA 3/4) to 
account for the increased Lake Okeechobee outflows associated with the WSE schedule. 

d) 	 Expedite the authorization, design and related activities, permitting, and construction/modification 
of structural components (e.g.: Talisman Property Reservoir[s], increasing the carrying capacity of 
associated canals, and modification of associated infrastructure) necessary for the 
storage/dampening of water discharges from Lake Okeechobee to the Stormwater Treatment 
Areas and subsequently WCAs. 

e) 	 Expedite (to the maximum extent possible) the authorization, design and related activities, and 
construction of structural components that aim to treat water from Lake Okeechobee to the EFA 
default total phosphorus criteria of 10 parts per billion or less. 

2) 	 NAS encourages the USA CE and SFWivID to, wherever possible, eliminate (from the plan) adverse 
environmental (phosphorus-related) impacts to the WCAs. Any unavoidable WSE-related impact to 
the WCAs should be limited to areas that are already impacted. Unfortunately, the LOR.SS DEIS leads 
one to one of two conclusions; improve Lake Okeechobee at the expense of the WC As, or protect the 
WCAs at the expense ofLake Okeechobee. It is necessary to restore/protect Lake Okeechobee and the 
WCAs. 

3.5 Summary of Socio-Economic Impacts 
To assist with the selection of a preferred alternative, an evaluation of socio-economic impacts was 
conducted for each of the four alternatives. The alternatives were evaluated against each other and against 
the existing schedule (Run25). The economic evaluation focused on impacts on agricultural and urban 
water supply, recreation, navigation, and commercial fishing due to resulting Lake Okeecho\,ee water-level 
fluctuations and corresponding regulatory releases. 

3.5.1 WaterSupplylmpacts 
The WSE schedule appears to meet water supply demands well. The potential effects of the alternative 
schedules on agricultural water supply are based on the magnitude and frequency of irrigation and water 
supply shortages. Table ES-1 illustrates how an estimated annual economic gain by the agriculture 
industry is anticipated with the implementation ofthe WSE schedule. 
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3.5.2 Navigation Impacts 
During the evaluation of impacts related to navigation on Lake Okeechobee, the frequency of low lake­
levels was the major perfonnance measure of concern. The more frequently low lake-levels occur (below 
12.65 feet NGVD), the more frequently large barges would be incapable of navigating Lake Okeechobee's 
waterways. Currently, there are no conunercial shipping lines that maintain regular service through the 
Okeechobee waterway. Likewise, there are no dedicated commercial fleets of waterway users. 
Furthermore, there are no regularly-scheduled commodity shipments routed through the waterways. 

Existing commercial traffic consists of special barge shipments that use the waterway as a shortcut to avoid 
traveling around the peninsula. Fortunately, the infrequent and irregular nature of this usage makes it 
possible for shipments to be deferred until lake-levels pennit passage, which minimizes associated 
economic impacts. 

3.5.3 Commercial Fishing Operation Impacts 
In generaL commercial fishing operations on Okeechobee appear not to be very sensitive to lake-level 
fluctuations. Commercial :fishing boats are not allowed to fish within one mile of the edge ofLake 
Okeechobee or littoral zone, so lower water levels do not affect their ability to fish. Very shallow levels 
have resulted. in cessation of fishing Gustified because the fish become very concentrated and vulnerable to 
over-harvest). The economic impacts on commercial fishing operations are anticipated to be negligible. 

3.5.4 Recreation Impacts 
In comparison with other factors, recreation is a complex and difficult economic factor to evaluate. 
Appendix D presents a good attempt to address the various trade-offs of the proposed Lake Okeechobee 
regulation schedules. However, NAS thinks the threat to the recreational values ofLake Okeechobee might 
be conservative for the reasons stated in the last two sentences ofthe appendix. (page 5-13), namely that 
" ...this analysis focuses on the short-term recreation impacts of the alternative regulation schedule. It does 
not reflect the important role ofa healthy littoral zone in maintaining the long-tenn health of the fishery." 
Clearly, ifthe fishery were to substantially collapse, the fishing industry would follow, and other tourism 
attractions, such as wading bird watching, would suffer the same fate. NAS thinks this "declining 
resource" scenario deserves further analysis in light of the serious changes in ecosystem functioning 
previously observed with prolonged high Lake Okeechobee stages, and the already-observed problems 
from the present, long-term, deep water event on Lake Okeechobee. 

Another area of concern in the model is the use of the ''unit day value" (UDV) in estimating the value of 
the resource. The UDV quantifies changes in recreational activities primarily through "the ability of 
visitors to access Lake Okeechobee's recreation resource" (page 5-8). This general assumption that, ''more 
access facilitates more visitors," is plausible, but omits that different visitors favor different water levels, 
which would render this single variable ambiguous. For example, the high water level stages that make 
fishing more attractive, make duck hunting, or wading bird watching, less attractive (ducks and wading 
birds cannot feed well in deep water). NAS suggests refining the "access" variable to better model the 
various user group responses. 

Another area of concern with the UDV variable arises from visiting patterns by tourists. Okeechobee 
County nearly doubles in population during the winter season, as is characteristic in communities around 
Lake Okeechobee. Many of these tourists purposely winter near lake Okeechobee for fishing. These 
people do not fish every day, but do pump tourism dollars into the economy every day they are here. By 
counting the impact of these people only the day they are using Lake Okeechobee tends to underestimate 
the full economic impact of these visitors (and ofLake Okeechobee), perhaps greatly. This underestimated 
source of tourism dollars is in jeopardy with long-tenn declines in Lake Okeechobee environment.al health. 
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3.5.5 Summary ofSocio-Economic Impacts 
\Vhile no individual alternative stands alone by meeting all socio-economic factors, the WSE schedule 
appears to reasonably balance the needs of competing socio-economic demands. Although associated 
impacts appear to be minimal, it is recognized that Lake Okeechobee-plays a large role in the economies of 
neighboring populations. 

Considering the socio-economic and environmental impacts associated with the each of the proposed 
alternatives, it appears that alternative WSE is the most appropriate of the proposed interim regulation 
schedules. 
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4 Conclusions and Recommendations . . . 	 /~ ..) 
In conclus1on, NAS finds that although the WSE schedule ts not perfect, tt ts acceptable (although \ f~ j 
reluctantly so) as an interim regulation schedule. The WSE schedule does not reproduce natural short-term "· ... c· 

or long-tenn hydrological conditions for Lake Okeechobee, but does provide some improvement to water 
levels in Lake Okeechobee and somewhat reduces the volumes of harmful flows to the northern estuaries. 
In and of itself, the proposed Lake Okeechobee regulation schedule appears to be a step in the right 
direction. However the resulting impacts to other parts of the system echo and amplify the needs for 
additional water storage and treatment, needs that should have been satisfied prior to the writing of this 
paper. All attempts should be made to avoid having to trade one part of the system for another and to avoid 
having to decide which part ofthe system will endure the brunt of human impacts. 

Likewise, NAS is concerned about issues related to the re-routing of "dirty" water into the Everglades. 
Although this undesirable trade-off is anticipated by the USA CE to be a short-tenn impact, NAS 
recognizes the potential for these discharges to impact portions ofthe WCAs that are presently recognized 
as "unimpacted." All attempts to eliminate these impacts should be made and should include the following: 

• 	 NAS encourages the USACE and all involved parties to further develop sections which deal with 
ecological impacts and benefits associated with the proposed regulation schedule changes. In doing so, 
NAS encourages the USACE to provide more backgound infonnation on historical ecological 
conditions in Lake Okeechobee and it's vicinity. 

• 	 NAS encourages the USACE and all involved parties to expedite and modify if necessary, the design, 
construction, and related activities necessary to address and correct the recognized water quality issues 
associated with the proposed regulation schedules. NAS also encourages the UACE and related parties 
to work diligently to develop and establish appropriate water quality standards for Lake Okeechobee 
inflows (e.g.: 40 parts per billion total water column phosphorus) and appropriate phosphorus total 
maximum daily loads for Lake Okeechobee inflows (e.g.: inflow contributions of less than 90 tons per 
year). 

• 	 NAS finds that, of the presented alternative regulation schedules, WSE is acceptable as an interim 
regulation schedule. However, NAS is concerned about issues related to the re-routing of "dirty'' water 
into the Everglades. Although this undesirable trade-off is anticipated by the USACE to be a sbort­
term impact, NAS recognizes the potential for these discharges to impact portions of the WCAs that 
are presently recognized as "unimpacted." Whereas NAS does not support the discharging of "dirty" 
water into the Everglades, NAS recommends that all attempts to eliminate these impacts should be 
made. Therefore, NAS strongly encourages the USACE, SFWMD, and other collaborating agencies to 
incorporate the recommendations contained in this document by accelerating to the maximum extent 
possible, the design, construction, and related activities necessary to implement water storage (i.e.: 
Talisman resetvoirs) and treatment components (i.e.: STA 3/4) ofregiona.l restoration projects in the 
vicinity ofLake Okeechobee. Furthermore, NAS recommends that existing storage and treatment 
components should be used to the maximum extent possible and enhanced wherever possible through 
the application of knowledge gained through ongoing research efforts. 

• 	 NAS recommends that the distribution ofdischarges from Lake Okeechobee be reevaluated on a 
regular basis and modified if necessary to minimize impacts associated with the poor quality of Lake 
Okeechobee discharges. 
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DIVISION OF HISTORICAL RESOURCES 

Mr. James C. Duck August 17, 1999 

Planning Division, Environmental Branch 

Jacksonville District, Corps ofEngineers 

P.O. Box 4970 

Jacksonville, Florida 32232-0019 


RE: 	 DHR Project File No. 996002 

Cultural Resource Assessment Request 

Draft Integrated Feasibility Report and Environmental Impact Statement for 

Lake Okeechobee Regulation Schedule Study and Appendices 


Dear Mr. Duck: 

In accordance with the procedures contained in 36 C.F.R., Part 800 ( 11Protection ofHistoric 
Properties"), we have reviewed the referenced project for possible impact to historic properties 
listed, or eligible for listing, in the National Register ofHistoric Places. The authority for this 
procedure is the National Historic Preservation Act of 1966 (Public Law 89-665), as amended. 

We have reviewed the referenced draft environmental impact statement ..We specifically reviewed 
sections 2.14 and 7.14, both dealing with Cultural Resources. In addition we note that the 
preferred alternative, Water Supply andEnvironmental (WSE), will not effect significant historical 
resources. Therefore, it is our opinion that the project will have no effect on any sites listed, or 
eligible for listing, in the National Register ofHistoric Places, or otherwise ofhistorical, 
architectural or archaeological value. 

Ifyou have any questions concerning our comments, please contact Scott Edwards, Historic 
Preservation Planner, at 850-487-2333 or 800-847-7278. Your interest in protecting Florida's 
historic properties is appreciated. 

Sincerely, 

cf'cu,"'4~ c1 -~~ 
George W. Percy, Director 

Division ofHistorical Resources and 

State Historic Preservation Officer 
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STATE OF FLORIDA 

DEPARTMENT OF COMMUNITY AFFAIRS 
"Dedicated to making Florida a better place to call home" 

JEB BUSH STEVEN M. SEIBERT 
Governor Secretary 

Janua·ry 4, 2000 

Mr. Mark Ziminske 
Department of the Army 
Jacksonville District Corps of Engineers 
Post Office Box 4970 
Jacksonville, Florida 32232-0019 

RE: Department of the Army and the South Florida Water 
Management District - Draft Integrated Feasibility 
Report and Environmental Impact Statement for Lake 
Okeechobee Regulation Schedule Study and Appendices 
SAI: FL9907160610C 

Dear Mr. Ziminske: 

The Florida State Clearinghouse, pursuant to Presidential 
Executive Order 12372, Gubernatorial Executive Order 95-359, the 
Coastal Zone Management Act, 16 U.S.C. §§ 1451-1464, as amended, 
and the National Environmental Policy Act, 42 U.S.C. §§ 4321, 
4331-4335, 4341-4347, as amended, has coordinated a review of the 
above-referenced project. 

The Department of Environmental Protection (DEP) offers a 
number of comments and recommendations. Please refer to the 
enclosed DEP comments. 

The Florida Fish and Wildlife Conservation Commission (FWC) 
has enclosed a report which coordinates input from its Division 
of Freshwater Fisheries, The Division of Marine Fisheries, and 
the Florida Marine Research Institute. The FWC notes that a 
preliminary report, dated April 16, 1999, and under the 
letterhead of the former Florida Game and Fresh water Fish 
Commission, was previously sent to the applicant. This letter, 
in combination with the comparison of Run 22AZE with WSE 
presented in the FWC's preliminary FWCA report, constitutes the 
FWC's final FWCA report. Please refer to the enclosed FWC 
comments. 

2555 SHUMARD OAK BOULEVARD• TALLAHASSEE, FLORIDA 32399-2100 
Phone: 850.488.8466/Suncom 278 8466 FAX: 850.921.0781/Suncom 291.0781 


Internet address:http://wwwdca.state.fl.us 
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Area of Crit<cal St.ate Concem field Offoce 
2796 Overseas Highw•v. Suite 212 
Marathon. Florida 33050-2227 

GREEN SWM\P 
Area or Critical Slate Concern Fi..ld Office 

205 East Main Street, Suote 104 
Bartow. Florida 3383041>41 

http:address:http://wwwdca.state.fl.us


Mr. Mark Ziminske 
January 4, 2000 
Page 	Two 

The Department of State (DOS) notes that the preferred 
alternative, Water Supply and Environmental (WSEJ will have no 
adverse impact on any sites listed, or eligible for listing, in 
the National Register of Historic Places, or otherwise of 
historical, architectural or archaeological value. Please refer 
to the enclosed DOS comments. 

Based on the information contained in the draft Integrated 
Feasibility Report and Environmental Impact Statement and the 
enclosed comments provided by our reviewing agencies, the state 
has determined that the above-referenced project is consistent 
with the Florida Coastal Management Program. 

Thank you for the opportunity to review this project. If 
you have any questions regarding this letter, please contact Ms. 
Cherie Trainor, Clearinghouse Coordinator, at (850) 414-5495. 

Sincerely, 

Ralph Cantral, Executive Director 
Florida Coastal Management Program 

RC/cc 

Enclosures 

cc: 	 Robert Hall, Department of Environmental Protection 
Bradley Hartman, Fish and Wildlife Conservation Corrunission 
George Percy, Department of State 
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::OORDINATOR, who will request the EXTENSION from the ACC. 

3. Agency COMMENTS on SAls will be sent to the State Clearinghouse (SCH) and should be prepared in LETIER format for the 
:;ecretary's signature. Forvitard the project package to tbe next review unit while your COMMENTS are being drafted. Coordinate your 
:omments with other reviewers prior to finalizing. 

http:ffwww.saj


Department of 

Environmental Protection 
Marjory Stoneman Douglas Building 

3900 Commonwealth Boulevard David B. Struhs 
Tallahassee, Florida 32399-3000 Secrea.ry 

Jeb Bush 
Govemor 

Ms. Cherie Trainor 
Florida State Clearinghouse 
Department of Community Affairs 
2555 Shumard Oak Boulevard 
Tallahassee, Florida 32399-2100 

Re: Department of the Anny and the South Florida Water Management District, Draft Integrated 
Feasibility Report and Environmental Impact Statement for the Lake Okeechobee 
Regulation Schedule Study and Appendices 

SAI: FL99071606l OC 

Dear Ms. Trainor: 

This Department has reviewed the above-described project proposal and based on the 
information provided, we submit the following comments and recommendations. 

Background: 

The conflicts over competing uses of Lake Okeechobee for water supply, flood control, 
navigation, environmental protection and enhancement as well as for recreation are well 
documented. In the past, protection of the lake's ecological health has been given the lowest 
priority. Pro]o11ged periods ofhigh water levels i11 Lake Okeechobee have caused impacts to the 
lake's littoral n1arsh and the fish and wildlife resources it supports. High water levels have 
contributed to tl1e 1no\'en1ent of high phosphon1s content turbid \Vater from the central mud zone 
of the lake into the near-shore clear \vater areas. This has pron1oted algal bloo1ns and impacted 
ecologically in1portant subn1erged plant con11nunities. Maxin1izi11g \\·ater storage in the lake for 
agricultural and urban water supply has deprived the remnant Everglades systen1 of needed 
water. In addition, past regulation schedules have resulted in large releases of freshwater to the 
St. Lucie a11d Caloosahatchee estuaries, caused adverse water quality impacts, and degraded 
estuarine ecos_yste1ns. Under the current as well as past regulation schedules, \vide fluctuations 
in the Jake level have occurred \\"ithout <idcquate consideration of the resulting lake ecological 
impacts. Insufficient consideration has been gi,·en to environmental conditions in the lake as 
well as downstrea1n natural areas when 111aking water managen1ent decisions. 

The stated puq1ose of this study is an atte1npt to fine-tune the existing regulation schedule to 
opti111ize en\·lron1nental benefits at I ittle or no in1pact to the con1peting purposes of flood contro] 
nnd \\'alcr supply. The ~1doptcd :-.chcdulc ,,·ill be an rntcrin1 operational cl1un~c until the 
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recommendations of the more comprehensive C&SF Restudy can be implemented over the next 
decade or two. The schedules e\•aluated in this study do not require structural modifications and 
were developed by the USACE and the SFWMD with performance measures and objectives 
developed by an interagency group. 

Comments: 

1. We agree that the adverse effects to Lake Okeechobee, remnant Everglades and estuarine 
systems have significant environmental and economic impacts that should not be deferred to the 
Restudy. Operational changes that can maximize benefits to the natural system with little 
impacts to other users should be quickly implemented. 

2. It is clear that both Run WSE and Run 22AZE are environmentally preferable to the current 
operational schedule, Run 25 or COE and HSM. However, when compared to all performance 
measures under 1990 conditions Run 22 AZE performs best for the lake, estuaries and the 
Everglades. Under 2010 conditions, there is not a clearly superior schedule. However, Run 22 
AZE is deemed to decrease the water supply of the lake and, therefore, have adverse economic 
effects (see comment 5 below). Over time, regulatory releases from Lake Okeechobee have 
adversely affected the St. Lucie and Caloosahatchee River estuarine systems and the Everglades 
marshes. An improved regulation schedule minimizing damaging releases would be beneficial to 
those downstream ecosystems. Both the recommended plan (WSE) and alternative 22AZE 
would create significant improvement in the downstream estuaries. 

Run 22 AZE performs better environmentally for the Lake, estuaries, WCAs (longer hydroperiod 
and less oxidation ofWCA soils), and Everglades National Park than WSE. However, Run 22 
AZE delivers more (53 %) water with phosphorus levels exceeding 10 ppb to the WCAs than 
WSE. This has the potential to effect periphyton loss and cattail expansion. Page DEIS-66 
provides an analysis of the net expansion ofcattails in the WCAs under WSE. However, there is 
not a comparable analysis for Run 22AZE. Nevertheless, with the operation of STA 3/4 in 2003 
phosphorus loads and concentrations should be reduced making the alternatives similar in effects 
on the WCAs, except that Run 22 AZE has better hydroperiod benefits. Furthermore, a project 
component of the C & SF Restudy Con1prehensive Plan calls for 60,000 ac. of additional \Vater 
storage in the EAA nortl1 of ST.~ 3/4, \vhich should co1nplen1e11t the function of STA 3/4, further 
offsetting increased phosphorus loads directed southv.-·ards as co11te111plated in the proposed 
regulation schedule. But, that project con1ponent is not yet authorized by Congress, and 
according to tl1e current implementatio11 schedule, the first phase of the EAA storage component 
would not be completed until 2009. 

3. To fully evaluate the potential impact of the proposed regulation schedule on STA 3/4 and 
phosphorus loading into Everglades n1arshes, a t\vo-step evaluation should be undertaken: 

a) To evaluate the in1pact of immediate impleme11tation of the proposed regulation schedule on 
phosphorus loading to the Everglades, the difference in phosphorus loading to the Everglades 
resulting fron1 the imn1ediate (no STA 314) implen1entation of the proposed regulation schedule 
should be compared to phosphorus loading fron1 lake discharges to the WCAs fron1 the baseline 
period of record for the Everglades Co11stn1ction Project conceptual design (1979-1988). This 
r(•n1parison shnuld hL' dcine u~11•~ the curTcnt a\·cr~igc ;;hosrihorus co11ccntr~1tion for Lake 
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Okeechobee water (100 ppb). To clarify the potential impact of the proposed regulation 
schedule, this comparison should be done for lake regulatory discharges only; phosphorus 
loading to the WCAs from EAA runoff should not be included. If this comparison indicates a 
significant increase in phosphorus loading to the Everglades resulting from changing the 
regulation schedule, the benefits ofdecreased regulatory discharges to the St. Lucie estuary 
should be considered in light of increased phosphorus loads to the Everglades. ·The analysis of 
the effect of the proposed regulation schedule contained in Section 9.5.1 of the draft Report/EIS 
does not sufficiently clarify the effect of changing the lake regulation schedule because it 
considers net loads to the WCA.s. including loads from EAA runoff. 

b) The effect of increased phosphorus loading to STA 3/4 in the interim period 2003-2009 should 
be evaluated to ensure that the performance of the STA is not compromised by the proposed 
regulation schedule. If adverse impacts are predicted to occur, the design and operation ofSTA 
3/4 may have to be modified. 

4. The report states that none of the operational schedules are expected to impact existing lake 
water quality. However, Run 22 AZE with its !ower stage has the potential to reduce the mixing 
ofhigh phosphorus content water from the central part of the lake to cleaner near-shore areas 
thereby reducing the impact of internal nutrient sediment recycling in the lake. This would 
protect near shore submerged plant communities from increased algal blooms and turbid water, 
and slow the spread of cattails through the littoral marsh. 

5. Estimated average annual economic effects of the alternatives show that Run 22 AZE is 
expected to result in an economic loss of $3,055,875. When compared to the profits gained from 
agricultural activities in the lake's service area, even during the most severe drought periods, this 
"loss" represents a very small percentage of the total economic activity. Since these loss figures 
are calculated using irrigation "'demands not met" as defined by canal stages, and past severe 
droughts seem to have failed to reduce harvest profits, it is recommended that past economic data 
be used to determine if such economic effects actually occurred in the various sectors of the 
economy under similar water supply conditions to those resulting from use of Run 22AZE. This 
analysis also fails to consider the economic benefits that an environmentally improved lake and 
estuarine system will produce through in1proved recreational and commercial fishing, increased 
tourisn1, and improved real estate conditions. 

6. If adopted, one of the 111ost 7i1nporta11t compone11ts of the WSE Scl1edule is the potential 
\vater n1anagement flexibility proYided by the use oflong~range \\leather forecasting infom1ation. 
To ensure that adequate consideration is given to en\1ironmental benefits, it is recon1mended tl1at 
a broad based interagency committee be created to include this Department and other agency 
staff who are familiar with all segments of the natural system that can be impacted by lake 
management decisions. This interagency committee should be give11 the responsibility to review 
long-range \Veather forecast infonnatio11: consider existing and expected environmental 
conditions in all the potentially effected natural areas; and n1ake lake \Yater level 111anagen1cnt 
recon1mendations to the SFVv'MD Board of Governors. 

7. The average phosphon1s concentratio11 in discharges from the lake "at lower v.1ater levels" 
should be modeled. The South Florida \\'ater Managen1ent District's Lake Okeechobee Water 
Quality Model can be used for such a dete1111ination. Discharges fron1 the lake at lo\v \Yater 
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levels may be higher (than concentrations in "average" discharges) in phosphorus, resulting in an 
increased phosphorus loading downstream. 

8. We disagree with the statement that "an assumed 100 ppb inflow (from Lake Okeechobee to 
the WCAs) total phosphorus concentration describes a worst case scenario" (p. DEIS-66, bottom 
paragraph). According to current water quality data (SFWMD, FDEP), this is an accurate 
description of the phosphorus concentration in lake discharges. 

9. We would like to see a summary ofDr. Walker's results (referred to on p. DEJS-70, end of 
first paragraph) in the Final Report/EIS. The reference to Dr. Walker's work in Section 13, 
"References" is somewhat cryptic and appears to be incomplete. This work is not presently 
posted at his Internet website. 

Thank you for the opportunity ofcommenting on this proposal. Ifyou have any questions 
regarding this letter please give me a call at (850) 487-2231. 

Sincerely, 

4 J . ' 

./~~ 
,:/Robert W. Hall 

Office ofIntergovernmental 
Programs 

cc: 	 Joho Outland 
Herb Zebuth 
Eric Bush 



Florida Fish and Wildlife Conservation Commission 

James L. "Jamie., Adams, Jr. Barbara C. Barsh Patrick E. Geraghty Quinton L. Hedgepeth, DDS H.A. "Herky" Huffman 
Bushnell 	 Jackson\·ille Ft. J\.fvers l\fiami Deltona 

Thomas B. Kibler David K. Meehan Julie K. Morris Tony Moss Edwin P. Roberts, DC John D. Rood 
Lakeland St. Petersburg Sarasota Miami Pensacola Jackson\'il\e 

ALLAN L. EGBERT, Ph.D., Executive Directoi 
VICTOR J. HELLER, Assistant Executive Director 

Ms. Cherie Trainor 
Florida State Clearinghouse 
Florida Department of Community Affairs 
2555 Shumard Oak Boulevard 
Tallahassee, Florida 32399-2100 

Dear Ms. Trainor: 

OFnCE OF E!\"\'IRONME!\T.U SER\' 
August 5, 1999 BRADLEY J, HART!\~'\, DlREC 

r..~',-.--~,. -:::-.-~- -~, -,,...- 6:ZOSouth ~leridian ! 
•. i · .. , ' · · · ~~hassee, FL 32399

I. 1r~ \.·, _.. , ., ·. ·;. . nIi;\ '- ., .._,, "'"-· ,..,, , , ; i:·, . ! v.~,., .state••1 
. ~i \ ,__, ..~ ....! '. '· ~ i ;: ! j (850}488 
11._;t FAX(850)922·.;;w
''·'·' AUGJ.11999 .. TDD(850)'88 

State of florida .Glearingfio1fse; 

Re: 	 SAi #FL9810150676CR2 (Lake 
Okeechobee Regulation Schedule Study, 
Draft Integrated Feasibility Study and 
Environmental Impact Statement), Multiple 
Counties 

The Office ofEnvironmental Services of the Florida Fish and Wildlife Conservation 
Commission is in the process ofreviewing the referenced document, coordinating input from 
other relevant divisions of the agency, and preparing a Fish and Wildlife Coordination Act report 
to the U.S. Anny Corps of Engineers. As soon as this report is complete, we will be pleased to 
provide a copy to your office. 

Sincerely, 

/!:>.~,<'/<~/ <2 /"'~
Bradley J. HartnJftn, Director 
Office ofEn0fonn1ental Services 

BJRMAP 
ENV 1-3-2 
LORSS.SAI 
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Florida Fish and Wildlife Conservation Commission 

James L. "Jamie" Adams, Jr. Barbara C. Barsh Quinton L. Hedgepeth, DDS H.A. "Herky" Huffman Thomas B. Kibl• 
Jacksonville Miami Deltona Lakeland·~lmdl

David K. Meehan Julie K. Morris Tony Moss Edwin P. Roberts, DC John D. Rood 
St. Pet1!rsburg Sa~ta ...... "'""'°la Jacksonvillr 

ALLAN L. EGBERT, Ph.D., Executive Director August 31, 1999 omCE OF 1llE EXECUTIVE DIRECT• 
VICTOR J. HELLER. Assistant Executive Dinctor '20 South Meridian Str 

Tallahasseoe, FI..32399-11 
1'1'WW.state.D.us/l 

{850)487-3" 
TDD {850)48S.9~Colonel Joe R. Miller. 


District Engineer 

U.S. Army Corps of Engineers 
P.O. Box 4970 

Jacksonville, Florida 32232-0019 


Re: · 	 Draft Integrated Feasibility Study and 
Environmental Impact Statement: Lake 
Okeechobee Regulation Schedule Study, 
Multiple Cowities 

Dear Co lone! Miller: 

The Office of Environmental Services (OES) of the Florida Fish and Wildlife 
Conservation Commission (FWC) has reviewed the draft Integrated Feasibility Report and 
Environmental Impact Statement ("draft report") that analyzes the modeled effects of several 
potential regulation schedules for Lake Okeechobee, and identifies the schedule termed WSE as 
the preferred alternative. In preparing this letter, staff of OES has consulted with staff of the 
FWC's Division of Freshwater Fisheries, Division of Marine Fisheries, and the Florida Marine 
Research Institute. We have sent a preliminary Fish and Wildlife Coordination Act (FWCA) 
report (attached), signed April 16, 1999, under the letterhead of the former Florida Game and 
Fresh Water Fish Conunission. This letter, in combination v...·ith the comparison of Run 22AZE 
'Yith WSE presented in our preliminary FWCA report, constitutes our final FWCA report, as 
provided for under §662(b) of the F\\'CA of 1973. 

Background 

The alternatives under consideration are Run 25, Run 22AZE, COE, HSM, and WSE. 
Run 25 is the current schedule, and has been in place since 1992. It is characterized by a 15.62- to 
16.75-foot schedule, with multiple operational zones abO\'e that. until the maximum release rates 
are reached at \Vater levels of 18.5 to 17.0 feet. Run 22.A..ZE is a de1ivative of a schedule (Run 22) 
tl":~t \\".'.l.S considered, but not adopted. in the early 199Lis. on the basis ofrecommend:itions by the 
Lake Okeechobee Littoral Zone Technical Group in 1988. The basis of this reconunendation v:as 
the fact that its 13.5- to 15.6-foot schedule \vould allow the littoral zone to dry periodically, a 
condition necessary to maintain its vegetative structure. COE and HSM, developed by the l) .S. 
Army Corps of Engineers and the Soutl1 Florida Water Management District (SFWiY1D), 
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respectively, have been introduced more recently. COE is essentially the same as Run 25, but 
with a slightly lower (14.5 to 16.0 feet) schedule. HSM, with a 14.0- to 16.75-foot schedule, 
introduces the concept of weather forecasting by adjusting releases for each zone based in part on 
a six-month inflow forecast. It also allows pulse releases to the estuaries when conditions are very 
wet. Finally, WSE (Water Supply and Environment) is the newest of the proposed alternatives, 
having been introduced by SFWMD after the comparison of model output for the other 
alternatives was released in draft version. It represents an attempt to integrate the benefits of 
those other schedules. Like HSM, it relies on climate forecasting, and is therefore more flexible 
than are previously proposed schedules; it also incorporates RSM's pulse releases to the estuaries. 
Notably, from the standpoint of maintaining a healthy littoral zone, it incorporates a 13.5- to 15.5­
foot lower operational zone (Zone D). 

The draft report identifies WSE as the preferred alternative. Because of the flexibility of 
this schedule to make use of climate forecasting and to take into consideration conditions in the 
tributary basins, the draft plan also provides a detailed description as to how the WSE schedule 
would be implemented. Much of this implementation relies on the use of an artificial "neural 
network," a computer program that analyzes emerging patterns as data are collected, in this case in 
terms of climate trends. In addition, the draft report presents operational decision trees for 
describing how to determine when to discharge water to the Water Conservation Areas and to tide. 
No operational decision tree is provided to describe how to determine when to discharge water 
from the lake in order to protect the littoral zone; we assume that this is because inflow predictions 
would be used to accomplish the primary intention of the WSE schedule, to relieve stress'. on the 
littoral zone (as stated on p. DEIS-88). 

Discussion 

Overall, we concur with the analyses of the data presented in the draft report and the 
assessment that \VSE is the best of the alternatives reviewed. No single alternati\1e provides 
benefits at all times for tl1e lake, estuaries, and Everglades; and it is unlikely that it V.'ould be 
possible to balance the environn1ental. water supply, and flood protection functions oftl1e lake 
until storage components proposed by the Comprehensi\.'e Rev·ie\V Study for the Central and South 
Florida Project come on line. It has been difficult to compare all of the alternatives equally, since 
the modeling results for Run 22AZE, HSM, and COE were produced at a different scale than that 
for WSE. (Please refer to our preliminary report for a fuller description of the problem.) In 
addition, some of the model runs (e.g., those based on 1995 infrastructure and water-use le\'els; 
the stage hydrographs and stage duration cur\'es produced by Trimble et al. 1999) ¥.'ere produced 
only for Run 25 and \\:SE. Co11seque:-i1ly, our F\\,'CA report is lin1ited to a discussion of t11e 
relative merits of \\lSE over Run 25, and tl1e limited analysis of Run 22.A.ZE in con1parison to 
\VSE, as already provided by our preliminary report. 

Lake Okeechobee. Issues surrounding the healtl1 of Lake Okeechobee, including its littoral zone, 
have been extensively docun1ented (see SF\V~1D 1997 for a summary of technical reports and 
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published journal articles). Moreover, a conceptual ecological model (Havens and Rosen 1999) of 
the lake has recently been developed to show the pathways by which human-induced stressors 
affect the lake; this model indicates the relationship between extreme lake levels and their effects 
on fish communities, selected wildlife species, and the vegetation in the littoral zone. Concern 
over the effects of water regulation has be~ heightened by the loss of much of the littoral zone 
vegetation, particularly in the northwestern portion of the lake. This loss has been so extensive 
that whole areas, such as Grassy Island, that were sufficiently large to appear on regional maps, 
have been eliminated. The loss of the protective bulrush zone has allowed suspended sediments to 
be washed into the littoral zone, where they combine with dead and decaying marsh vegetation to 
form a nearly continuous peaty berm along the denser vegetation fringing the levee (D. Fox, 
FWC, pers. comm.). The turbid water and loss of the submerged macrophyte community has 
eliminated much of the spawning habitat for bluegills, redear sunfish, largemouth bass, and other 
recreationally and commercially important fish species. Although the results may not be 
immediately apparent, it would not be unreasonable to expect that the age class structure of these 
species would change over time if this lack ofbreeding habitat persists. Although the model runs 
over the 31-yearperiod of record do not indicate dramatically different results over Run 25, WSE 
appears to reduce slightly the severity of many of the high-water events. Since the 31-year period 
of record is thought to represent an overall somewhat dry cycle of years, Trimble et al. (1999) has 
produced a preliminary analysis comparing the stage-duration curves for Run 25 and WSE from 
1926 to 1969 and from 1965 to 1995. In addition, this report shows a stage-duration curve for the 
two alternatives for an e?ttended simulation period, from 1914 to 1996, a time period that 
presumably would encompass a series of dry and wet climatic cycles. The results of this report 
indicate that WSE may be even more pronounced in its potential to maintain somewhat lower lake 
levels during wetter climatic conditions than have occurred during the past 30 years. Since it is 
anticipated that south Florida is entering a wet climatic cycle, these model runs are ofparticular 
note to those interested in maintaining the lake's natural resources. 

Caloosahatchee and St. Lucie estuaries. Because the problems associated with discharges to the 
estuaries are primarily due to lack of storage in their respecti\'e basins, the potential for any one of 
the regulation schedules to improve estuarine conditions is likely to be very limited. As with the 
comparison ofWSE and Run 22AZE, tl1e differences bet\veen WSE and Run 25 are minimal. 
The draft report (p. DEIS-108) detemllnes tl1at improven1ents in habitat, in particular the sea grass 
conununity, \vould result in benefits to the West Indian manatee (endangered) and bald eagle 
(state-listed as threatened); however, we find such determinations to be difficult at this time. On 
the other hand, any regulation schedule that would avoid long-term, sustained releases of fresh 
water to the estuaries and reduce the number of extreme events would be beneficial. 

\\-.c:.ter Conser.:ation Areas (\X/CAsl. \\;SE is predicted to introduce somev.'hat more \Vater into 
Vv'CA-2 and -3 than they presently recei·ve. The stage-duration cun.'es presented in Appendices E 
and G indicate only minor differences, and small increases that would be seen in the northern 
extreme ofWCA-3.A. would be beneficial, given the fact that this area has become overdrained. 
Our major concern \vith the increase in water deli\'ered to V.lCA-2A and -3A is the increased 
loading of phosphorus (a net amount of0.7 tons per year) predicted to occur during tl1e four years 
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before Stonnwater Treatment Area (STA)-3/4 is operational. The draft report estimates that this 
increased loading would cause 9 additional acres of cattail invasion in WCA-2A and 3 additional 
acres in WCA-3A, while decreased water discharges, and therefore phosphorus loading, in WCA­
1 would reduce the spread of cattails by 52 acres. Page I of Appendix B ("Water Quality 
Modeling Results") then concludes that WSE would actually result in an approximately 40-acre 
net reduction of cattail spread; however, it is not intuitively obvious what is meant by a .. 52-acres 
reduction in cattail spread" in WCA-1. We assume that this statement is intended to reflect a 
decrease in the rate at which cattails are spreading, such that there would be a real difference in 
the acreage of cattails in WCA-1 at the end of.four years of operating WSE. We also assume that 
this decrease is due in part to the operation of STA-IE and-lW during that four-year period, since 
WCA-1 receives water from this STA, as opposed to STA-3/4, which is the last one scheduled to 
come on line. 

Although nine and three acres of cattails do not seem ovetwhelming in a 100,958-acre 
system (WCA-2A) or a 450,342-acre system (VVCA-3A), respectively, ofmore concern is the size 
oflhe area expected to receive more water with a phosphorus concentration greater than I 0 ppb, 
an amount that appears to be at the threshold where one sees changes in the periphyton 
community. During our review of the Programmatic Environmental Impact Statement to 
implement the Everglades Forever Act, it became evident that the development of cattails is a 
secondary vegetation shift, occurring only after compositional changes occur in the periphyton 
community. In that sense, the appropriate indicator ofnegative impacts from additional 
phosphorus introduced by WSE would be the area that would receive phosphorus in excess of 10 
ppb, or 790 acres in WCA-2A and 2,134 acres in WCA-3A. On the other hand, WCA-1 would 
see a reduction of 1,087 acres of impact. Our preliminary FWCA report expressed concern over 
these increases, and it remains of concern to the FWC. 

Conclusions, Questions, and Recommendations 

I. 	 Of the alternatives identified by the draft repon, WSE appears to have the best potential to 
balance the often competing needs for v;ater supply, flood protection, and the natural 
system. These benefits are seen in large part due to the flexibility to adjust operations 
based on basin conditions and climate predictions over a six-month period. These benefits 
may be more pronounced as climate conditions become wetter, as has been speculated to 
occur over the next decade. Since we v.rrote our preliminary FWCA report, we have 
received enlarged graphics depicting the "wading bird windows" that we had requested. 
On the \\'hole, it appears that WSE would result in slightly improved foraging conditions, 
relative to Run 25, for wading birds in the littoral zone, as \\·ell. 

2. 	 We remain very concerned about the predicted impacts to water quality in WCA-2 and -3, 
and request clarification as to why less loading would occur in WCA-1. In addition, we 
request clarification as to the nature of the reduction in cattail spread. Specifically, does 
this represent a reduction in the rate of spreading, or does this refer to an anticipated actual 
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reduction in acres of existing cattails? Finally, we request that the U.S. Environmental 
Protection Agency and the Florida Department of Environmental Protection examine the 
water-quality analysis very carefully to detennine if the excess loading would violate 
water-quality standards. 

3. 	 In order to provide further guidance as to the implementation ofWSE, we recommend that 
the decision-making trees presented as Figures 6.1-2 and 6.1-3 be explicitly incorporated 
as a part of the regulation schedule for WSE. 

4. 	 We understand that the SFWMD and the U.S. Army Corps of Engineers will form an in­
house group ofbiologists, hydrologists, and operational experts to make the decisions that 
would occur during the implementation ofWSE. Many of these decisions are expected to 
occur on a daily level; however, we note that the decision trees indicate that there are also 
monthly climate assessments. Because WSE attempts to provide an unprecedented level 
ofbalance among the competing uses of the lake, we recommend that the SFWMD 
appoint an advisory group, operating under the Florida Sunshine Act, to its in-house team. 
The purpose of this advisory group would be to provide planning input from other 
agencies that have responsibilities to manage the resources affected by the decisions that 
would be made through the implementation of WSE. It would also provide a level of 
comfort to those agencies that impacts to their programs would be adequately taken into 
account, and would provide an opportunity to coordinate management programs among 
agencies. For example, if climate forecasting and basin conditions allow, we might 
suggest operating in Zone D to lower water levels in the littoral zone for one season in 
order to allow for us to do a prescribed burn to control torpedograss. The composition of 
that advisory group should be sufficiently broad to take into account the "water supply" 
and "environmental" aspects that characterize WSE. Realizing that it would be unwieldy 
to convene this advisory group at every decision-making point, we recommend that it meet 
with the in-house team of experts quarterly. The FWC would very much like to assist on 
this advisory group, given our responsibilities to manage Lake Okeechobee, the WCAs, 
and the estuarine resources, all of which would be directly affected by this lake-regulation 
schedule. 

ExecutiYe Director 

ALE/MAP 
ENV2·!8/5 
locar.let 

Enclosure 
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cc: 	 Mr. Stephen Forsythe, FWS, Vero Beach 
Mr. Frank Finch, SFWMD, West Palm Beach 
Mr. Lewis Hornung, SFWMD, West Palm Beach 
Mr. Robert Pace, FWS, Vero Beach 
Mr. Mark Ziminske, COE, Jacksonville 
Ms. Cherie Trainor, Governor's Clearinghouse, DCA, Tallahassee 



Colonel Joe R. Miller 
August 31, 1999 
Page7 

References Cited 

Havens, K. E., and B. H. Rosen. 1999. Lake Okeechobee conceptual model. In: J.C. Ogden and 
S. M. Davis (eds.), The Use of Conceptual Ecological Landscape Models and Planning Tools for 
the South Florida Ecosystem Restoration Programs. June 19, 1999, South Florida Water 
Management District, West Palm Beach, Florida. Pp. 15 - 31. 

South Florida Water Management District (SFWMD). 1997. Surface Water Improvement and 
Management (SWIM) Plan - Update for Lake Okeechobee, Volume I: Planning Document. 
August 8, 1997, South Florida Water Management District, West Palm Beach, Florida. 9 
chapters. paginated separately. 

Trimble, P., R. E. Santee, and B. Trimble. 1999. Draft Supplement: Benefits of the WSE 
Operational Schedule for the Littoral Zone Evaluated over a More Extensive Climatological 
Period. August 1999, Planning Depar1ment, South Florida Water Management District, West 
Palm Beach, Florida. Unpaginated. 

31-­



) 

F'LoRIDA GAME AND FRESH WATER FlsH CO:MMISSION •TiiOMAS B. KIBLER JAMES L ..JAMIE" ADAMS Jr. JUUE K. MORRIS QUINTON L. HEDGEPETH, DDS EDWIN P. ROB£R'TS, D.C. 
l.ilibnd B""""ll s_.. Miami 	 •~la 

ALI.AN L. EGBERT, Ph.D., Ex=utive Director 	 OFF ICE OF ENVlRONMENI'ALSER.VI~April 16, 1999 VICTOR J. HEUER. Assistam Exccuti.ve ~ BRADLEY J. HARTMAN, Dm.ECTOI 
FARRIS BRYANTBUILDINC 

620 South Mcridjan Stree 
Tallahassee., FL 32:399-1601 

(850)48~6: 

SUNCOM278-666'
Colonel Joe R. Miller FAX (850) 922-567~ 

District Engineer TDD (850) 488-9!54: 
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Jacksonville, Florida 32232-0019 


Re: 	 Lake Okeechobee Regulation Schedule 
Study, Multiple Counties 

Dear Colonel Miller: 

The Office ofEnvironmental Services of the Florida Game and Fresh Water Fish 
Commission (GFC) has reviewed the proposed set ofregulation schedules for Lake Okeechobee, 
and has consulted with the GFC's Division ofFisheries staff who manages the lake fishery. We 
have sent two Planning Aid Letters, one cosigned with the U.S. Fish and Wildlife Service and 
dated 24 September 1997, and another under GFC letterhead and dated 20May1998. This letter 
constitutes our preliminary Fish and Wildlife Coordination Act (FWCA) report, as provided for 
under §662(b) of the FWCA of 1973. Our input is based on information provided in four reports 
(see the attachment) primarily by the local sponsor, the South Florida Water Management District 
(SFWMD). 

Background 

The alternatives under consideration are Run 25, Run 22.A...ZE, COE, HS:i\1, and VlSE. 
Run 25 is the current schedule, and has been in place since 1992. It is characterized by a 15.62­
to 16.75-foot schedule, with multiple operational zones above that until the ma.ximum release 
rates are reached at water levels of 17. 0 to 18. 5 feet. Run 22AZE is a derivative of a schedule 
(Run 22) that was considered, but not adopted, in the early 1990s on the basis of 
recommendations by the Lake Okeechobee Littoral Zone Teclmical Group in 1988. The basis of 
this recommendation was the fact that the schedule would allow the littoral zone to dry 
periodically, a condition necessary to maintain its vegetative structure. COE and HS11, 
developed by the U.S. Anny Corps of Engineers and the SF\V1vID, respectively, have been 
introduced more recently. COE is essentially the same as Run 25, but vvith a slightly lower (14.5 
to 16.0 feet) schedule. HSM, with a 14.0- to 16.75-foot schedule, introduces the concept of 
weather forecasting by adjusting releases for each zone based in part on a six-month inflow 
forecast. It also allows pulse releases to the estuaries when conditions are very wet. Finally, 
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WSE is the newest of the proposed alternatives, having been introduced by SFWMD after the 
comparison ofmodel output for the other alternatives was released in draft version. It represents 
an attempt to integrate the benefits of those other schedules. Like HSM, it relies on climate 
forecasting, and is therefore more flexible than are previously proposed schedules; it also 
incorporates HSM's pulse releases to the estuaries. Notably from the standpoint ofmaintaining a 
healthy littoral zone, it also allows the lake levels to fall to 13.5 feet, as would Run 22AZE. 

The report titled Simulation ofAlternative Operational Schedules for Lake Okeechobee 
(final report dated 7 May 1998) uses output from the South Florida Water Management Model to 
make predictive comparisons among the alternative schedules for a number ofperformance 
measures that were developed by an interagency team ofbiologists and planners in 1996. The 
performance measures include considerations of conditions that would affect the lake's littoral 
zone, the St. Lucie and Calooshahatchee estuaries, the Water Conservation Areas, and 
Everglades National Park. Performance measures for water supply for the Everglades 
Agricultural Area and the lower east coast (Palm Beach, Broward, and Miami-Dade counties) 
were also developed. These performance measures were used to evaluate the effects of each of 
the alternatives both on the natural system in and downstream ofthe lake, and on consumers who 
depend on the lake as a source ofwater. For each performance measure, model output was used 
to simulate a hypothetical 1990 base condition and a hypothetical 2010 future condition (i.e., 
model runs of the 31-year period of rainfall record, assuming 1988-1990 infrastructure, and model 
runs of the same period ofrecord, assuming demands in 2010, respectively). 

Unfortunately, it is not possible at this time to compare the performance ofWSE with the 
other schedules for all of the performance measures. The output for Run 25, Run 22AZE, COE, 
and HSM was produced in a unified set of graphs for the draft report, which was released before 
WSE was introduced. Rather than revise the original figures to incorporate WSE, the final report 
tacked on an additional section that only compared the output for WSE Vii.th Run 25. Although it 
\Vas possible to transcribe some of the WSE information onto the graphs for the other 
alternatives, the output for a number of important performance measures (e.g., the bar-and­
\•;hisker diagrams for the littoral zone) was presented at a different scale for WSE than it was for 
the original set of alternatives. In addition, it was not possible to compare the stage hydrographs 
and, to a lesser extent, the stage duration curves due to the fact that they are compressed into an 
8-inch by 11-inch page format. This was a particular problem in terms of our ability to read the 
stage hydrographs that depict the wading bird «v.rindows." Our 20 May 1998 Planning Aid 
Letter had requested that these difficulties be resolved, but as of this time we have not received 
the output in a form that would allow us to make a more thorough comparison. The attachment 
provides a break.down of the performance measures that we were able to use to compare WSE 
'Nith alternatives other than Run 25. 
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Comparison of Run 22AZE and WSE 

The focus of our report is a comparison ofWSE and Run 22AZE. HSM was not as 
closely reviewed since WSE is considered tO be an improvement over HSM, and COE was not 
closely reviewed due to the lack of a sufficiently low schedule to benefit the lake's littoral zone. 
Both WSE and Run 22AZE appear to be clear improvements over Run 25; however, neither 
WSE nor Run 22AZE is obviously better in terms ofprotecting the lake's littoral zone, the 
estuaries, or the Everglades. The primary difference between the two schedules appears to be 
WSE's greater ability to satisfy water demands within the Everglades Agricultural Area. 

Lake Okeechobee. The stage duration curves and the number ofundesirable stage events for the 
lake indicates that WSE would result in somewhat higher Jake stages than would Run 22AZE, but 
WSE would not result in as many instances of extremely low levels (i.e., below 12 feet NGVD), 
particularly as modeled for the 2010 condition. The extent to which the difference in output is 
significant, given the limits of the model itself, is not clear; however, the fact that both schedules 
would allow lake levels to fall to 13.5 feet NGVD, as opposed to 15.5 feet under Run 25, would 
greatly benefit the littoral zone by allowing it to dry periodically. These periodic dryouts are 
necessary for the gennination of graminoid species that provide the community structure that 
support the fish aod wildlife that depend on a healthy littoral zone. 

St. Lucie and Caloosahatchee estuaries. Run 22 AZE appears to produce generally slightly better 
results in terms of amount and number ofdischarges from the lake to the estuaries, number of 
times that the salinity envelope criteria would not be met, and times that the high-discharge 
criteria (1,600 cfs and 2,500 cfs for the St. Lucie estuary; 2,500 cfs and 4,500 cfs for the 
Caloosahatchee estuary) would be exceeded. On the other hand, both estuaries suffer from 
discharge volumes that are affected by far greater problems than can be solved through a 
regulation schedule for Lake Okeechobee, and differences in model output are swamped by the 
larger problem of needing to provide alternative methods ofwater storage on a regional scale. 
For example, the best performance of any alternative for meeting the high-discharge criteria for 
the St. Lucie estuary is 540% of the target (Run 22AZE for meeting the criterion for 2,500 cfs 
under the 2010 condition) and 255% of the target for the Caloosahatchee estuary (Run 22AZE 
for the 2,800 cfs under the 2010 condition). The need to reduce discharges and attenuate flows is 
an issue that is currently being addressed through the Central and South Florida Comprehensive 
Review Study (the "Restudy"). Until the Restudy components that would alleviate these 
problems come on line, we a.11ticipate that the difference bet'J..'een \\7SE and Run 22AZE would be 
minimal in terms of impacts on the estuaries. 

Water Conservation Areas CWCAs). The only types ofmodel output that we could use to 
compare the performance of all alternatives in the WCAs were (I) the frequency and percent of 
time that water levels would fall below ground for over 30 days and (2) the mean number of 
rr"i2tches y..,:ith the Natur2.l Systerr; \ fodel fc,r 2. 31--.•f.:::i.r ":ie:-iod of record. The Erst of these 
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performance measures was chosen on the basis of observation that damaging muck fires in the 
WCAS appear to be correlated with groundwater levels falling lower than a foot below ground. 
The model output for this performance measure indicates that there is very little difference 
between Run 22AZE and WSE with regard to low-water impacts to the WCAs. 

The second of the two performance measures is based on the best available hydrologic 
model ofpredrainage conditions at the individual model cells where water gages are currently 
located. At the time that the performance measures were developed in 1996, this approach 
seemed reasonable; however, a review of certain features of the Natural System Model (and, by 
extension, the South Florida Water Management Model) by the U.S. Geological Survey since 
then indicates that predictions ofwater conditions on a cell-by-cell basis, as is the case for this 
perfonnance measure, are not as reliable as originally anticipated. We therefore have not relied 
on the model output for this performance measure, and recommend that this approach be changed 
so that it uses indicator regions identified by the Restudy. Ifthis change is made, we are willing 
to work with your staff and that of the South Florida Water Management District to identify a 
suitable suite ofindicator regions in the WCAs. We note that it would be desirable to change the 
stage duration curves and hydrographs, which are also based on output for single grid cells, to 

reflect this better understanding of the strengths and weaknesses ofthe model. If this change is 

not made, then we can only use this performance measure as a very crude indicator of trend 

among models. 


Finally, our 20 May 1998 Planning Aid Letter mentioned a concern as to whether 
implementation ofWSE would cause water.-quality problems in the interim before the Stormwater 
Treatment Areas mandated by the Everglades Forever Act in 1994 came on line. According to 
the model output that displays the number of flood-control releases from the lake, WSE would 
send 220o/o as much water into the WC.As as would Run 25 under 1990 conditions and 140% 
under 2010 conditions. Run 22AZE would be even more problematic in terms of phosphorus 
loading by sending 260% and 270%, respectively. Accordingiy, the SFV/t\.ID has analyzed the 
potential impacts of implementing WSE versus Run 25 in the WCAs in terms of increased acres of 
cattails and increased acres ofwater with a phosphorus concentration above 10 ppb (the fall-back 
criterion of the Everglades Forever Act, and an approximate concentration where changes in the 
periphyton community are seen), assuming phosphorus concentrations of70 ppb and JOO ppb, as 
measured at the inflow structures to the WCAs. Although this analysis determines that only 3 to 
So/o of the phosphorus load comes from the lake (the rest coming from the Everglades 
Agricultural Area), the difference between acres affected by Run 25 versus \\1SE can be assumed 
to be due to the schedules themselves. 

Water Conservation Area-I (A.R.M. Loxahatchee National Wildlife Refuge) is the only 
WCA predicted to have a decreased phosphorus loading under WSE, resulting in a decline of 52 
acres of cattails a..rtd a declir.e of 1 087 acres of v.·ater \Y"ith a phosuhoru5 concentr3.tion over 10' . . 
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ppb, given concentrations of either 70 ppb and 100 ppb through S-SA and S-6. (As it turned out, 
the difference in the two phosphorus concentrations at the inflow structures did not result in a 
difference in acreage ofimpact.) This effect is due to a decrease in discharges from the lake to 
WCA-1 under WSE. On the other hand, WSE would result in an increase of cattails in WCA-2A 
by 31 acres, presumably in addition to the existing expanding area ofcattails south of the S-10 
structures; and cause a 790-acre area to have phosphorus concentrations over 10 ppb. Water 
Conservation Area-3A does not fare much better, with a predicted increase in cattails of 13 acres, 
presumably in addition to an existing large area of cattails that has developed north of Alligator 
Alley (I-75) during the past decade; and result in a 2,134-acre area with phosphorus 
concentrations over 10 ppb. 

It is not clear whether these results should be interpreted as meaning that, for example, 
WCA-3A would experience a 2,147-acre i)npact (13 acres of cattails+ 2,134 acres) ofhigher than 
desirable concentrations ofphosphorus, or whether the 13 acres of cattails is a subset ofthe 
acreage with phosphorus concentrations over 10 ppb. Presumably, these figures represent the 
number of acres in addition to the impacts that have already occurred in the WCAs. We are 
extremely uneasy with the idea ofallowing more impacts to two WC~ that have already suffered 
from water-quality impacts and cattail expansion. Not only have cattails invaded the northern part 
ofWCA-2A, but their distribution has also greatly expanded in northeastern WCA-3A since the 
early 1990s (T. Towles, GFC, pers. comm.). The cause of this phenomenon is not clear, but it 
may be a combination of deeper water from the recent series ofwet years in a.I'.eas where muck 
has burned in the past and poor-quality water spreading into WCA-3A from the Miami Canal. In 
any case, although we are pleased to see that conditions in WCA-1 would actually be improved 
through the implementation ofWSE, we are concerned that this improvement appears to come at 
the expense of the other WCAs. 

Evere:lades National Park. The performance measures for impacts of the alternatives for 
Everglades National Park were limited to stage hydrographs and stage duration curves for 
selected cells (i.e., ones with gages) ...,.-ithin the South.Florida Water Management Model, mean 
Natural System Model hydroperiod r.:atches for the Park over the 31-year period of record, and 
various computations of average annual overland flow. We did not review the results of the 
hydrographs and duration curves for the same reason that we did not do so for the WCA.s. 
Furthermore, the U.S. Geological Survey review of the Natural System Model also pointed out 
that one of the least reliable forms of model output is overland flow, and that all forms of 
predictions are least reliable at the model boundaries. For these reasons, we conclude that the 
model output for Everglades Nationa! Park may be too crude to.use to detect differences in 
regulation schedules in Lake Okeechobee. 

4L 
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Recommendations 

From the information that we have been able to compare, it is not clear whether Run 
22AZE or WSE is preferable as a replacement for Run 25; therefore, we defer our 
recommendation as to which schedule should be supported until we can review the information 
that will be presented in the draft Environmental hnpact Statement (EIS). We do, however, offer 
the following recommendations for issues to be included in the EIS. 

1. We assume that questions we have raised and infonnation we have requested in our two 
Planning Aid Letters will be provided by the draft EIS that is under development. One exception 
is our request to include the climate-forecasting capability ofHSM and WSE to Run 22AZE and 
COE, since it has been explained by SFWMD staffwhy such an effort would not be possible. If 
the outstanding issues have not been incorporated into that draft report, then we strongly 
recommend that the graphic representations (including an enlarged version ofthe daily stage 
hydrograph for Lake Okeechobee with the ''wading bird windows" clearly marked) requested be 
included and that our questions be addressed, either through the draft EIS itself or under separate 
cover to us by the time that the draft EIS is released. 

2. Model output for performance measures that are based on individual grid cells in the WCAs 
should be based instead on selected indicator regions, as identified by the Restudy. Ifthis is not 
fea.stOle, then we recommend that the EIS indicate the degree ofprecision with which one may 
interpret the output for these performance measures. 

3. The draft EIS should contain a section that clearly lays out the rationale for decreasing the 

amount ofwater, and therefore the phosphorus load, that WCA-1 would receive under WSE, 

while increasing it to the other WC.As.. This rationale should be sufficiently compelling to 

override the damage that is predicted to occur in WCA5-2A and -3A. 


4. Should WSE be implemented, vre very strongly recommend that a standing, interagency team 
ofbiologists be formed to consult v.iL.h the U.S. Army Corps of Engineers and SF\V},.11) to 
interpret the operational guidelines [e.g., the references in Zone A(ii) to "reasonable time frame," 
in Zone B(iv) to "prolonged periods," in Zone C(ili) to "when necessary to minimize impacts to 
coastal estuaries," and in Zone D to "when necessary to minimize impacts to coastal estuaries"]. 
This recommendation is corisistent \\ith and provides further guidance on the footnote to the 
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WSE schedule that "consultation with Everglades and estuarine biologists is encouraged to 
minimize adverse effects to downstream ecosystems.... 

Sincerely, 

irectOr 
onmental Services 

BIB/MAP 
ENV 2-18/5 
LOCARl.LET 
Attachment 
cc: 	 Mr. Stephen Forsythe, FWS, Vero Beach 

Mr. James Harvey, SFWMD, West Palm Beach 
Mr. Robert Pace, FWS, Vero Beach 
Dr. Barry Rosen, SFWMD, West Palm Beach 
Mr. Mark Ziminske, COE, Jacksonville 
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Reports reviewed for this FWCA report 

Anonymous. 1999. Phosphorus Issues Associated with the Lake Okeechobee Regulation 

Schedule, draft white paper dated 12 March 1999. South Florida Water Management District, 

West Palm Beach. I 0 pages. 


Neidrauer, C., P. J. Trimble, and E. R. Santee. 1998. Simulation ofAlternative Operational 

Schedulesfor Lake Okeechobee, final report dated 7 May 1998. Hydrologic Systems Modeling 

Division, Planning Department, South Florida Water Management District, West Palm Beach. 6 

sections, paginated independently. 


Operational Planning Core Team. 1999. Implementation Strategies towards the Most Efficient 

Water Management: The Lake Okeechobee WSE Operational Guidelines, final draft report dated 

9 February 1999. Jointly produced by South Florida Water Management District, West palm 

Beach, and U.S. Army Corps of Engineers, Jacksonville. Unpaginated + 7 unpaginated 

appendices. 


Trimble, P.J., E. R. Santee, and C. J. Neidrauer. 1998. Special Report: A RefinedApproach to 

Lake Okeechobee Water Management: An Application ofClimate Forecasts, dated June 1998. 

Hydrologic Systems Modeling Division, Planning Department, South Florida Water Management, 
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Model Output Reviewed 

Total Flood Control Releases from Lake Okeechobee for 31 Years 

Number ofUndesirable Lake Okeechobee Stage Events 

Number of Times Salinity Envelope Criteria Were NOT Met: St. Lucie Estuary 

Number of Times High Discharge Criteria (over 1600 and 2500 cfs) Were Exceeded: St. Lucie 


Estuary 
Number of Times Salinity Envelope Criie:ia \\7ere NOT 1'.1et: Caloosahatchee Estuary 
Number of Times High Discharge Criteria (over 2800 and 4500 cfs) Were Exceeded: 
Ca!oosahatchee Estuary 
Percent of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 

2-17 
Number ofTimes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 

2-17 
PercenI of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Day's: Gage 

3A-3 
Number of Times ~1arsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 

3A-3 
Percent ofTL11es Marsh Stage is Lower than l Foot belov•l Ground for More than 30 Day's: Gage 

JP..-23 

45 
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Number of Times Marsh Stage is Lower than I Foot below Ground for More than 30 Days: Gage 
3A-28 

Percent ofTimes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 
3A-2 
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DIVISION OF HISTORICAL RESOURCES 

Ms. Cherie Trainor July 23, 1999 

State Clearinghouse 

Department ofCommunity Affairs 

2555 Shumard Oak Boulevard 

Tallahassee, Florida 32399-2100 


RE: 	 DHR Project File No. 995255 

Cultural Resource Assessment Request 

SAJ# FL9810150676CR2 . 

Draft Integrated Feasibility Report and Environmental Impactg!!l!te'!IP!Jtllii>li:la Clearingfious­9Lake Okeechobee Regulation Schedule Study and Appendices 

DearMs. Trainor: 

In accordance with the provisions ofFlorida's Coastal Zone Management Act and Chapter 267, 
Florida Statutes, as well as the procedures contained in 36 C.F.R., Part 800 ("Protection of 
Historic Properties"), we have reviewed the referenced project for possible impact to historic 
properties listed, or eligible for listing. in the National Register ofHistoric Places, or otherwise of 
historical or architectural value. 

We have reviewed the referenced envirorunental impact statement. We specifically reviewed 
sections 2.14 and 7.14, both dealing with Cultural Resources. In addition we note that the 
preferred alternative, Water Supply andEnvirorunental (WSE), will not effect significant historical 
resources. Therefore, it is our opinion that the project will have no effect on any sites listed, or 
eligible for listing • in the National Regi.ster ofHistoric Places, or otherwise ofhistorical, 
architectural or archaeological value. The project is also consistent with the historic preservation 
laws ofFlorida's Coastal Management Program. 

If you have any questions concerning our comments, please contact Scott Edwards, Historic 
Presef\1ation Planner, at 850-487-2333 or 800-847-7278. Your interest in protecting Florida's 
historic properties is appreciated. 

Sincere!)', 

~£:'.ll(..V......... (;.._. k'~/iLi"t._.:_-Li. ·L__. 


George W. Percy, Director 

Division of Historical Resources and 

State I-{istc.1~c Prescn·ation O:ftcer 


G\X/P/Ese 

xc: Jasmin Raffington, FC~1P-DCA 
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Mr. James C. Duck, Chief 
USACOE - Jacksonville District 
Planning Division 
P.O. Box 4970 
JACKSONVILLE, FL 32232-0019 

RE: IC&R Project #99-299 

Draft Integrated Feasibility Report and Environmental Impact Statement 
for the Lake Okeechobee Regulation Schedule Study. 

Dear Mr. Duck: 

The staff ofthe Southwest Florida Regional Planning Council reviews various 
proposals, Notifications of Intent, Preapplications, permit applications, and 
Environmental Impact Statements for compliance with regional goals, objectives, 
and policies, as determined by the Strategic Regional Policy Plan. The staff 
reviews such items in accordance with the Florida Intergovernmental 
Coordination and Review Process (Chapter 291-5, F.A.C.), and adopted regional 
clearinghouse procedures. 

These designations determine Council staff procedure in regards to the reviewed 
project. The four designations are: 

Less Than Regionally Significant and Consistent no further review of the 
project can be expected from Council. 

Less Than Regionally Significant and Inconsistent Council does not find 
the project of regional importance, but will note certain concerns as part of 
its continued monitoring for cumulative impact within the noted goal area. 

Regionally Significant and Consistent project is of regional importance, 
and appears to be consistent with Regional goals, objectives, and 
policies. 

Regionally Significant and Inconsistent project is of regional importance 
and does not appear to be consistent with Regional goals, objectives, and 
policies. Council will oppose the project as submitted, but is willing to 
participate in any efforts to modify the project to mitigate the concerns. 



'fo: Mr. James C. Duck, Chief 
Date: St:ptcmber 15, 1999 
Re: SWFRPC #99-299 
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The above referenced document has been reviewed by this office, based on the 
information contained in the document, and on iocal knowledge, has been found 
Regionally Significant and Consistent with adopted goals, objectives, and 
policies of the Strategic Regional Policy Plan. 

Should you or any other party request this finding to be reconsidered, please 
contact Nichole L Gwinnett, IC&R Coordinator, with this request, or any 
questions concerning staff review of this item. This recommendation will be 
discussed at the next scheduled Council meeting. Should Council action differ 
from the staff recommendation, you will be notified. 

Sinceraly, 

SOUTHWEST FLORIDA REGIONAL PLANNING COUNCIL 

WED/NLG 



Florida Department of Agriculture & Consumer Services 

BOB CRAWFORD, Commissioner 

The Capitol • Tallahassee, FL 32399-0800 

September 30, 1999 	 Please Respond to: 

Colonel Joe R Miller 
District Engineer, Jacksonville District 
U.S. Army Corps ofEngineers 

400 West Bay Street 

P.O. Box 4970 

Jacksonville, Florida 32232-0019 


Dear Colonel Miller: 

Thank you for providing this opportunity for comment on the draft Integrated Feasibility Report 
and Environmental hnpact for the Lake Okeechobee Regulation Schedule Study. The proposed WSE 
schedule is a significant departure from any previous methodology for managing Lake Okeechobee and we 
view its adoption as a positive step. However, increasing the discretion given to the operational staff 
makes it more difficult for interested parties to predict the impact ofthe new schedule. In addition to the 

!\' flexibility within the WSE schedule the report states " there will be times for 'hedging' " (p. DEIS-75) 

\Y when it is likely that deviations will be made from the WSE guidelines. 


Water users need to know that the new schedule will be implemented in a way that is consistent 
with what has been presented in this Report. To that end it is essential that the WSE schedule that is 
adopted be applied as shown in Appendix C, and that the Operational Decision Tree be formally 
incorporated as part ofthe schedule. We would also like to suggest that when a significant deviation from 
the WSE guidelines is contemplated this department be brought into the process as early as possible so we 
can assist in keeping all water users informed and involved in these issues. 

Attached you will find more detailed comments and concerns prepared by the Department's Office 
ofAgricultural Water Policy. Ifyou have any questions regarding these comments, please feel free to 
contact me at (850) 922-7925, or Linda J. McCarthy at (561) 682-2845. 

Sincerely, 

BOB CRAWFORD 
COMMISSIONER OF AGRICULTURE 

{__);:__,,_Lf!L,_ (!, 4J_ 
Charles C. Aller, Director 
Office ofAgricultural Water Policy 

cc: 	 Secretary David Struhs 

Mr. Frank Finch 

Mr. J. Allison DeFoor, II 

Ms. Terry L. Rhodes ~,{~::": 

Dr. Martha Roberts fi:~sh 
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Florida Department of Agriculture and Consumer Services 
Additional Comments on the Draft LORSS EIS 

d,. 	 DEIS-75, paragraph 1: It is not clear if the detailed operational decision tree (Figs. 5.2.5-1, 6.1-2 and 6.1­
3) become an official part of the WSE schedule (Fig. 6.1-1). We recommend that it is included, especially 
since the tree indicates where operational "hedging" would or could occur. This could be done by including 
the following phrase at the beginning ofNote 5 on the bottom ofthe figure: <'Releases are subject to the 
attached WSE Operational Decision Tree and will be made only when the WCAs are below their 
respective schedules." (new wording in italics) 

!; 	 DEIS-64, paragraph I: The level ofuncertainty present in the Lake Okeechobee Water Quality Model is 
probably higher than the differences obsetved in the performances of the different regulation schedule runs. 
Additionally, the section descnbing the phosphorus concentration results is very confusing. It's hard to 
detennine how far apart the runs are in their respective performances when total number ofyears is used in 
one description and relative percentage ofyears in the next Oines 11-14). 

4 DEIS-77, Fig. 6.1-1: There seems to be an inconsistency with this figure and the decision tree. The 
WSE schedule states that Zone D operations for releases from the Agricultural Canals to the WCA.s 
will occur 11as needed to minimize adverse impacts to the littoral zone while not impacting the 
Everglades, ... 11 There is no reference to using climate forecasts when considering whether to make• 

releases to the WCAs. The decision tree incorporates the forecasting capability developed as part 
ofthe WSE schedule. 

5 	 DEIS-88, last paragraph: There is a discussion ofthe possibility ofdeviating from the WSE guidelines 
..<to _allow for the recovery of a particular ecosystem."· Elsewhere in the report, , ..Everglades hydro­
pattem enhancement" is listed as an additional objective. Obviously this phrase means different things 
to different people and its meaning may change considerably as our understanding ofthe Everglades 
evolves. The paragraph also stresses the need for additional hydrologic support before a decision to 
deviate from the guidelines is made. This last point is critical. To be effective, the WSE schedule has 
to provide more operational flexibility than the rules now being followed. However it cannot be 
interpreted as an open-ended license to make dramatic changes in water delivery practices without 
performing the necessary evaluations. Agricultural water users in the Caloosahatchee Basin and the 
EAA are dependent on water from Lake Okeechobee and they must be kept well informed with 
regard to the implementation of this schedule. We would like to request that you include the 
Department ofAgriculture and Consumer Services on your V-/SE Op'erational Team. 

0 	DEIS-92, second paragraph: The statement that the logic and reasoning behind crucial decisions <should' 

be noted and the forecast tools that were used 'should' be listed is very important. Documentation of 

crucial operation decisions should not be at the discretion ofthe operations staff. Thorough, real time 

documentation ofoperational decisions under this proposed schedule must be a mandatory component of 

implementing this schedule. 


1" 	 General Conunent: A single web page with all the infonnation used to make Lake Okeechobee decisions 
should be set up by either the Coips or SFWMD. At this time the climate infonnation is on one or more 
WMD web locations while the operational summary is on the Corps site. 

Miscellaneous 

zi 	 DEIS-9, last paragraph: While we are glad to read about your recent guidance to 11avoid duplicity'', the 
correct tenn in this context is "duplication". 



DEIS-12, Table 2.2-1: Several of the nwnbers in this table appear to be in the wrong place. 

DEIS-36, paragraph 3: Where do the BAA canals enter Martin County or the St. Lucie River? 

DEIS-53, paragraph 2: SFWMD has some information that indicates lake levels do have an impact on in­
lake water quality, at least in some zones ofthe lake. Also, the lake sediments are a source ofphosphorus 
( 

11pollution"). 

DEIS-71, paragraph 1, line 1: It is not clear what "further study" was conducted that resulted in the 
conclusion that WSE is better than HSM for water supply, or has the topic changed here? 
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South *Florida
Regional 
Planning 
Council 

August 18, 1999 

Mr. James C. Duck 

Chief, Planning Division 

Department of the Army 

Jacksonville District Corps of Engineers 

P.O. Box 4970 

Jacksonville, FL 32232-0019 


RE: 	 SFRPC #99-0748, Req·uest foi .::oihmti:r,fu on tht: Dr.uft L"'"..tcgratcd Fca.;:;ibili.tj TI.cpor~ and 
Entrironmental Impact Statement for the Lake Okeechobee Regulation Schedule Srudy. 

Dear Mr. Duck: 

We have r~·iewed the above-referenced draft report and have the following comments: 

• 	 The Lake Okeechobee Regulation Schedule, as proposed, is generally consi"ltent with the 
goals and policies of the Strategic Regional 'Policy Plan for South Florida, particuiarJy the 
following: 

Stra~gic Regional Goal 

Enhance and preserve natural system values of South Florida's shorelines, ii'"siuaries, 
benthic communities, fisheries, and associated habitats, including but .not Jimited to, 
l'lorida Bay, Biscayne Bay and the coral reef tract. 

Regional Policies 

3.8.3 	 As a result of proposed project reviews, include conditions that result in a project that 
enhances and preserves marine and estuarine water quality by: 

a) improving the timing and quality of freshwater inflows; 

b) reducing turbidity, nutrient loading and bacterial ioading irom wastewater iaciiities, 


vessels; 
c) the number of improperly maintained stormwater systems; and 
d) requiring port facilities and marinas to implement hazardous materials spill plans. 

3.8.4 	 Enhance and preserve commercial and sports fisheries through monitoring, research, best 
management practices for fish harvesting and protection of nursery habitat and include the 
resulting information in educational programs throughout the region. Identified nursery 
habitat shall be protected through the inclusion of suitable habitat protective features 
including, butnot limited to: 

a) avoidan:e of project impacts within habitat area; 

b) replacement of habitat area impacted by propased project or 

c) improvement of remaining habitat area within remainder of proposed project area. 


3440 1-l.ollywood 801.ilevard, Suite 140, Hollyi.OJood, Florida 3302·1 
Broward (954) 985-4416, ;.\rea Codes 305, 407 snd 561 {800} 985-4416 
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3.8.5 	 Enhance and preserve habitat for endangered and threatered marine species by the 
preservation of identified endangered species habitat and populations. For threatened 
species or species of critical concern, on-site preservation will be required unless it is 
demonstrated that off-site mitigation wiU not. adversely impact the viability or number of 
individuals of the species. 

Strategic Regional Goal 

3.9 	 Restore and protect the ecological values and functions of the Everglades System 

Regional Policies 

3.9.4 	 R~store natural volume, timing, quality and distribution of water to the Everglades, 
Florida fSay, Biscayne Bay, other eastern estuaries, and thC Atlantic Ocean by: 

a) 	 supporting structural and operational modifications to the Central and Southern 
Flood Control Project and recommended by the US Army Corps of Engineers C&SF 
Feasibility Study; 

b) supporting implementation of East Coast Buffer Plan; and 

c) supporting a water supply plan that meets the needs of the natural system. 


3.9.5 	 Conserve water entering the Everglades system and increase the self sufficiency of urban 
and agricultural 1•:ater supplies by: 

a) creating water storage areas near or withizt ucbat1 areas; 
b) promoting increased efficiency of water use i.'1 agriculture, business uses and 

residential use; and 
c) promoting the development of alternative water supply sources. 

3.9.6 	 Restore water quality throughout the systt>m by: 

a) requiring stormwater treatment and storage areas for existing and newly developed. 
areas and agriculhtral lands; and 

b) protecting existing wetlands, native uplands and identified aquifer recharge areas. 

L-..::ludc tl~c Eve:rg!?,d'.~ syst~m in tr.e <:!':0logi;::?.J. <:tt5.di<::s so thnt the su.<:"c•:>sses: of :·estoration 
may ~ expanded and included in adaptive management of the systeri. 

Thank you for the opportunity to comment. If you require further information, please contact me. 

Sincerely, 

jo~ys~~
Senior PlalUler 

)EH/cp 



fiV,e ~ DA__. 
Florida Fish and Wildlife Conservation Commis~iorlco~ 

James L. "1amie" Adams, Jr. Barbara C. Barsh Quinton L. Hedgepeth, DDS H.A. "Berky" Huffman Thomas B. Kibler........ Jaclu;onville 	 .....,...
lllioml ""­
David K. Meehan Julie K. Morris Tony Moss Edwin..P. 

~,. 

Roberts, DC JohnD. Rood 
St. Petersburg ......... 	 Jacksonville
"""" 

ALLAN L. EGBERT, Ph.D., Executive Dittctor August 31, 1999 OFFICE OF THE EXECUTIVE DIRECTOR 
VICTOR J. HELLER, Assistant Executive Director 620 South Meridian Street 

Tallahassee, FL 32399-1600 
www.state.fl.us/fwc 

(850)487-3796 

Colonel Joe R. Miller. TDD (850)488-9S4:Z 

District Engineer 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

Re: 	 Draft Integrated Feasibility Study and 
Environmental Impact Statement: Lake 
Okeechobee Regulation Schedule Srudy, 
Multiple Counties 

Dear Colonel Miller: 

The Office of Environmental Services (OES) of the Florida Fish and Wildlife 
Conservation Commission (FWC) has reviewed the draft Integrated Feasibility Report and 
Environmental Impact Statement {"draft report") that analyzes the modeled effects of several 
potential regulation schedules for Lake Okeechobee, and identifies the schedule termed WSE as 
the preferred alternative. In preparing this letter, staff of OES has consulted with staff of the 
FWC's Division of Freshwater Fisheries, Division of Marine Fisheries, and the Florida Marine 
Research Institute. We have sent a preliminary Fish and Wildlife Coordination Act (FWCA) 
report (attached), signed April 16, 1999, under the letterhead of the former Florida Game and 
Fresh Water Fish Commission. This letter, in combination with the comparison of Run 22AZE 
with WSE presented in our preliminary FWCA report, constitutes our final FWCA report, as 
provided for under §662(b) of the FWCA of 1973. 

Background 

The alternatives under consideration are Run 25, Run 22AZE, COE, HSM, and WSE. 
Run 25 is the current schedule, and has been in place since 1992. It is characterized by a 15.62- to 
16.75-foot schedule, with multiple operational zones above that, until the maximum release rates 
are reached at water levels of 18.5 to 17.0 feet. Run 22AZE is a derivative of a schedule (Run 22) 
that was considered, but not adopted, in the early 1990s, on the basis of recommendations by the 
Lake Okeechobee Littoral Zone Technical Group in 1988. The basis of this recommendation was 
the fact that its 13.5- to 15.6-foot schedule would allow the littoral zone to dry periodically, a 
condition necessary to maintain its vegetative structure. COE and HSM, developed by the U.S. 
Army Corps of Engineers and the South Florida Water Management District (SFWMD), 
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respectively, have been introduced more recently. COE is essentially the same as Run 25, but 
with a slightly lower (14.5 to 16.0 feet) schedule. HSM, with a 14.0- to 16.75-foot schedule, 
introduces the concept of weather forecasting by adjusting releases for each zone based in part on 
a six-month inflow forecast. It also allows pulse releases to the estuaries when conditions are very 
wet. Finally, WSE (Water Supply and Environment) is the newest of the proposed alternatives, 
having been introduced by SFWMD after the comparison of model output for the other 
alternatives was released in draft version. It represents an attempt to integrate the benefits of 
those other schedules. Like HSM, it relies on climate forecasting, and is therefore more flexible 
than are previously proposed schedules; it also incorporates HSM's pulse releases to the estuaries. 
Notably, from the standpoint of maintaining a healthy littoral zone, it incorporates a 13.5- to 15.5­
foot lower operational zone (Zone D). 

The draft report identifies WSE as the preferred alternative. Because of the flexibility of 
this schedule to make use of climate forecasting and to take into consideration conditions in the 
tributary basins, the draft plan also provides a detailed description as to how the WSE schedule 
would be implemented. Much of this implementation relies on the use of an artificial "neural 
network," a computer program that analyzes emerging patterns as data are collected, in this case in 
terms of climate trends. In addition, the draft report presents operational decision trees for 
describing how to determine when to discharge water to the Water Conservation Areas and to tide. 
No operational decision tree is provided to describe how to determine when to discharge water 
from the lake in order to protect the littoral zone; we assume that this is because inflow predictions 
would be used to accomplish the primary intention of the WSE schedule, to relieve stress on the 
littoral zone (as stated on p. DEIS-88). 

Discussion 

Q.verall, we concur with the analyses of the data presented in the draft report and the 
assessment that WSE is the best of the alternatives reviewed. No single alternative provides 
benefits at all times for the lake, estuaries, and Everglades; and it is unlikely that it would be 
possible to balance the environmental, water supply, and flood protection functions of the lake 
until storage components proposed by the Comprehensive Review Study for the Central and South 
Florida Project come on line. It has been difficult to compare all of the alternatives equally, since 
the modeling results for Run 22AZE, RSM, and COE were produced at a different scale than that 
for WSE. (Please refer to our preliminary report for a fuller description of the problem.) In 
addition, some of the model runs (e.g., those based on 1995 infrastructure and water-use levels; 
the stage hydrographs and stage duration curves produced by Trimble et al. 1999) were produced 
only for Run 25 and WSE. Consequently, our FWCA report is limited to a discussion of the 
relative merits ofWSE over Run 25, and the limited analysis of Run 22AZE in comparison to 
WSE, as already provided by our preliminary report. 

Lake Okeechobee. Issues surrounding the health of Lake Okeechobee, including its littoral zone, 
have been extensively documented (see SFWMD 1997 for a summary of technical reports and 

6. D 
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published journal articles). Moreover, a conceptual ecological model (Havens and Rosen 1999) of 
the lake has recently been developed to show the pathways by which human-induced stressors 
affect the lake; this model indicates the relationship between extreme lake levels and their effects 
on fish communities, selected wildlife species, and the vegetation in the littoral zone. Concern 
over the effects ofwater regulation has been heightened by the loss of much of the littoral zone 
vegetation, particularly in the northwestern portion of the lake. This loss has been so extensive 
that whole areas, such as Grassy Island, that were sufficiently large to appear on regional maps, 
have been eliminated. The loss of the protective bulrush zone has allowed suspended sediments to 
be washed into the littoral zone, where they combine with dead and decaying marsh vegetation to 
form a nearly continuous peaty berm along the denser vegetation fringing the levee (D. Fox, 
FWC, pers. comm.). The turbid water and loss of the submerged macrophyte community has 
eliminated much of the spawning habitat for bluegills, redear sunfish, largemouth bass, and other 
recreationally and commercially important fish species. Although the results may not be 
immediately apparent, it would not be unreasonable to expect that the age class structure of these 
species would change over time if this lack of breeding habitat persists. Although the model runs 
over the 31-year period of record do not indicate dramatically different results over Run 25, WSE 
appears to reduce slightly the severity of many of the high-water events. Since the 31-year period 
of record is thought to represent an overall somewhat dry cycle of years, Trimble et al. (1999) has 
produced a preliminary analysis comparing the stage-duration curves for Run 25 and WSE from 
1926 to 1969 and from 1965 to 1995. In addition, this report shows a stage-duration curve for the 
two alternatives for an extended simulation period, from 1914 to 1996, a time period that 
presumably would encompass a series of dry and wet climatic cycles. The results of this report 
indicate that WSE may be even more pronounced in its potential to maintain somewhat lower lake 
levels during wetter climatic conditions than have occurred during the past 30 years. Since it is 
anticipated that south Florida is entering a wet climatic cycle, these model runs are of particular 
note to those interested in maintaining the lake's natural resources. 

Caloosahatchee and St. Lucie estuaries. Because the problems associated with discharges to the 
estuaries are primarily due to lack of storage in their respective basins, the potential for any one of 
the regulation schedules to improve estuarine conditions is likely to be very limited. As with the 
comparison ofWSE and Run 22AZE, the differences between WSE and Run 25 are minimal. 
The draft report (p. DEIS-108) determine$ that improvements in habitat, in particular the seagrass 
community, would result in benefits to-the West Indian manatee (endangered) and bald eagle 
(state-listed as threatened); however, we find such determinations to be difficult at this time. On 
the other hand, any regulation schedule that would avoid long-term, sustained releases of fresh 
water to the estuaries and reduce the number of extreme events would be beneficial. 

Water Conservation Areas fWCAs). WSE is predicted to introduce somewhat more water into 
WCA-2 and -3 than they presently receive. The stage-duration curves presented in Appendices E 
and G indicate only minor differences, and small increases that would be seen in the northern 
extreme ofWCA-3A would be beneficial, given the fact that this area has become overdrained. 
Our major concern with the increase in water delivered to WCA-2A and -3A is the increased 
loading of phosphorus (a net amount of 0.7 tons per year) predicted to occur during the four years 

r, I 
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before Stormwater Treatment Area (STA)-3/4 is operational. The draft report estimates that this 
increased loading would cause 9 additional acres of cattail invasion in WCA-2A and 3 additional 
acres in WCA-3A, while decreased water discharges, and therefore phosphorus loading, in WCA­
1 would reduce the spread of cattails by 52 acres. Page I ofAppendix B ("Water Quality 
Modeling Results") then concludes that WSE would actually result in an approximately 40-acre 
net reduction of cattail spread; however, it is not intuitively obvious what is meant by a "52-acres 
reduction in cattail spread" in WCA-1. We assume that this statement is intended to reflect a 
decrease in the rate at which cattails are spreading, such that there would be a real difference in 
the acreage of cattails in WCA-1 at the end of four years of operating WSE. We also assume that 
this decrease is due in part to the operation of STA-IE and -lW during that four-year period, since 
WCA-1 receives water from this STA, as opposed to STA-3/4, which is the last one scheduled to 
come on line. 

Although nine and three acres of cattails do not seem overwhelming in a 100,958-acre 
system (JICA-2A) or a 450,342-acre system (WCA-3A), respectively, of more concern is the size 
of.the area expected to receive more water with a phosphorus concentration greater than 10 ppb, 
an amount that appears to be at the threshold where one sees changes in the periphyton 
community. During our review of the Programmatic Environmental Impact Statement to 
implement the Everglades Forever Act, it became evident that the development of cattails is a 
secondary vegetation shift, occurring only after compositional changes occur in the periphyton 
community. In that sense, the appropriate indicator of negative impacts from additional 
phosphorus introduced by WSE would be the area that would receive phosphorus in excess of 10 
ppb, or 790 acres in WCA-2A and 2,134 acres in WCA-3A. On the other hand, WCA-1 would 
see a reduction of 1,087 acres of impact. Our preliminary FW~A report expressed concern over 
these increases, and it remains of concern to the FWC. 

Conclusions, Questions, and Recommendations 

1. 	 Of the alternatives identified by the draft report, WSE appears to have the best potential to 
balance the often competing needs for water supply, flood protection, and the natural 
system. These benefits are seen in large part due to the flexibility to adjust operations 
based on basin conditions and climate predictions over a six-month period. These benefits 
may be more pronounced as climate conditions become wetter, as has been speculated to 
occur over the next decade. Since we wrote our preliminary FWCA report, we have 
received enlarged graphics depicting the .. wading bird windows" that we had requested. 
On the whole, it appears that WSE would result in slightly improved foraging conditions, 
relative to Run 25, for wading birds in the littoral zone, as well. 

2. 	 We remain very concerned about the predicted impacts to water quality in WCA-2 and -3, 
and request clarification as to why less loading would occur in WCA-1. In addition, we 
request clarification as to the nature of the reduction in cattail spread. Specifically, does 
this represent a reduction in the rate of spreading, or does this refer to an anticipated actual 

IaJ. 




Colonel Joe R. Miller 
August 31, 1999 
Page5 

reduction in acres of existing cattails? Finally, we request that the U.S. Environmental 
Protection Agency and the Florida Department of Environmental Protection examine the 
water-quality analysis very carefully to determine if the excess loading would violate 
water-quality standards. 

3. 	 In order to provide further guidance as to the implementation ofWSE, we recommend that 
the decision-making trees presented as Figures 6.1-2 and 6.1-3 be explicitly incorporated 
as a part of the regulation schedule for WSE. 
, 

4. 	 We understaud that the SFWMD and the U.S. Anny Corps of Engineers will form an in­
house group ofbiologists, hydrologists, and operational experts to make the decisions that 
would occur dilling the implementation of WSE. Many of these decisions are expected to 
occur on a daily level; however, we note that the decision trees indicate that there are also 
monthly climate assessments. Because WSE attempts to provide an unprecedented level 
ofbalance among the competing uses of the lake, we recommend that the SFWMD 
appoint an advisory group, operating under the Florida Sunshine Act, to its in-house team. 
The purpose of this advisory group would be to provide planning input from other 
agencies that have responsibilities to manage the resources affected by the decisions that 
would be made through the implementation of WSE. It would also provide a level of 
comfort to those agencies that impacts to their programs would be adequately taken into 
account, and would provide an opportunity to coordinate management programs among 
agencies. For example, if climate forecasting and basin conditions allow, we might 
suggest operating in Zone D to lower water levels in the littoral zone for one season in 
order to allow for us to do a prescribed burn to control torpedograss. The composition of 
that advisory group should be sufficiently broad to take into account the ''water supply" 
and "environmental" aspects that characterize WSE. Realizing that it would be unwieldy 
to convene this advisory group at every decision-making point, we recommend that it meet 
with the in-house team of experts quarterly. The FWC would very much like to assist on 
this advisory group, given our responsibilities to manage Lake Okeechobee, the WCAs, 
and the estuarine resources, all of which would be directly affected by this lake-regulation 
schedule. 

ALE/MAP 
ENV 2·18/5 
locar.let 
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cc: 	 Mr. Stephen Forsythe, FWS, Vero Beach 
Mr. Frank Finch, SFWMD, West Palm Beach 
Mr. Lewis Hornung, SFWMD, West Palm Beach 
Mr. Robert Pace, FWS, Vero Beach 
Mr. Mark Ziminske, COE, Jacksonville 
Ms. Cherie Trainor, Governor's Clearinghouse, DCA, Tallahassee 
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Re: 	 Lake Okeechobee Regulation Schedule 
Study, Multiple Counties 

Dear Colonel Miller: 

The Office ofEnvironmental Services of the Florida Game and Fresh Water Fish 
Commission (GFC) has reviewed the proposed set of regulation schedules for Lake Okeechobee, 
and has consulted with the GFC's Division ofFisheries staff who manages the lake fishery. We 
have sent two Planning Aid Letters, one cosigned with the U.S. Fish and Wildlife Service and 
dated 24 September 1997, and another under GFC letterhead and dated 20 May 1998. This letter 
constitutes our preliminary Fish and Wildlife Coordination Act (FWCA) report, as provided for 
under §662(b) of the FWCA of 1973. Our.input is based on information provided in four reports 
(see the attachment) primarily by the local sponsor, the South Florida Water Management District 
(SFWMD). 

Background 

The alternatives under consideration are Run 25, Run 22AZE, COE, RSM, and WSE. 
Run 25 is the current schedule, and has been in place since 1992. It is characterized by a 15.62­
to 16.75-foot schedule, with multiple operational zones above that until the maximum release 
rates are reached at water levels of 17.0 to 18.5 feet. Run 22AZE is a derivative of a schedule 
(Run 22) that was considered, but not adopted, in the early 1990s on the basis of 
recommendations by the Lake Okeechobee Littoral Zone Technical Group in 1988. The basis of 
this recommendation was the fact that the schedule would allow the littoral zone to dry 
periodically, a condition necessary to maintain its vegetative structure. COE and HSM, 
developed by the U.S. Army Corps ofEngineers and the SFWMD, respectively, have been 
introduced more recently. COE is essentially the same as Run 25, but with a slightly lower (14.5 
to 16.0 feet) schedule. HSM, with a 14.0-to 16.75-foot schedule, introduces the concept of 
weather forecasting by adjusting releases for each zone based in part on a six-month inflow 
forecast. It also allows pulse releases to the estuaries when conditions are very wet. Finally, 
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WSE is the newest of the proposed alternatives, having been introduced by SFWMD after the 
comparison of model output for the other alternatives was released in draft version It represents 
an attempt to integrate the benefits of those other schedules. Like HSM, it relies on climate 
forecasting, and is therefore more flexible than are previously proposed schedules; it also 
incorporates RSM's pulse releases to the estuaries. Notably from the standpoint ofmaintaining a 
healthy littoral zone, it also allows the lake levels to fall to 13.5 feet, as would Run 22AZE. 

The report titled Simulation ofAlternative Operational Schedules for Lake Okeechobee 
(final report dated 7 May 1998) uses output from the South Florida Water Management Model to 
make predictive comparisons among the alternative schedules for a number ofperfonnance 
measures that were developed by an interagency team ofbiologists and planners in 1996. The 
pexformance measures include considerations of conditions that would affect the lake's littoral 
zone, the St. Lucie and Calooshahatchee estuaries, the Water Conservation Areas, and 
Everglades National Park. Performance measures for water supply for the Everglades 
Agricultural Area and the lower east coast (Palm Beach, Broward, and Miami-Dade counties) 
were also developed. These performance measures were used to evaluate the effects of each of 
the alternatives both on the natural system in and downstream ofthe lake, and on consumers who 
depend on the lake as a source ofwater. For each performance measure, model output was used 
to simulate a hypothetical 1990 base condition and a hypothetical 2010 future condition (i.e., 
model runs of the 31-year period of rainfall record, assuming 1988-1990 infiastructure, and model 
runs ofthe same period ofrecord, assuming demands in 2010, respectively). 

Unfortunately, it is not possible at this time to compare the performance ofWSE with the 
other schedules for all of the performance measures. The output for Run 25, Run 22AZE, COE, 
and HSM was produced in a unified set ofgraphs for the draft report, which was released before 
WSE was introduced. Rather than revise the original figures to incorporate WSE, the final report 
tacked on an additional section that only compared the output for WSE with Run 25. Although it 
was possible to transcribe some ofthe WSE information onto the graphs for the other 
alternatives, the output fot a number of important performance measures (e.g., the bar-and­
whisker diagrams for the littoral zone) was presented at a different scale for WSE than it was for 
the original set of alternatives. In addition, it was not possible to compare the stage hydrographs 
and, to a lesser extent, the stage duration curves due to the fact that they are compressed into an 
8-inch by 11-inch page format. This was a particular problem in terms of our ability to read the 
stage hydrographs that depict the wading bird "windows." Our 20 May 1998 Planning Aid 
Letter had requested that these difficulties be resolved, but as ofthis time we have not received 
the output in a form that would allow us to make a more thorough comparison. The attachment 
provides a breakdown ofthe performance-measures that we were able to use to compare WSE 
with alternatives other than Run 25. 
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Comparison of Run 22AZE and WSE 

The focus ofour report is a comparison ofWSE and Run 22AZE. HSM was not as 
closely reviewed since· WSE is considered to be an improvement over HSrvt, and COE was not 
closely reviewed due to the lack of a sufficiently low schedule to benefit the lake's littoral zone. 
Both WSE and Run 22AZE appear to be clear improvements over Run 25; however, neither 
WSE nor Run 22AZE is obviously better in terms ofprotecting the lake's littoral zone, the 
estuaries, or the Everglades. The primary difference between the two schedules appears to be 
WSE' s greater ability to satisfy water demands within the Everglades Agricultural Area. 

Lake Okeechobee. The stage duration curves and the number ofundesirable stage events for the 
lake indicates that WSE would result in somewhat higher lake stages than would Run 22AZE, but 
WSE would not result in as many instances of extremely low levels (i.e., below 12 feet NGVD), 
particularly as modeled for the 2010 condition. The extent to which the difference in output is 
significant, given the limits ofthe model itself: is not clear; however, the fact that both schedules 
would allow lake levels to fall to 13.5 feet NGVD, as opposed to 15.5 feet under Run 25, would 
greatly benefit the littoral zone by allowing it to dry periodically. These periodic dryouts are 
necessary for the gennination ofgraminoid species that provide the community structure that 
support the fish and wildlife that depend on a healthy littoral zone. 

St. Lucie and Caloosahatchee estuaries. Run 22 AZE appears to produce generally slightly better 
results in terms of amount and number of discharges from the lake to the estuaries, number of 
times that the salinity envelope criteria would not be met, and times that the high-discharge 
criteria (1,600 cfs and 2,500 cfs for the St. Lucie estuary; 2,500 cfs and 4,500 cfs for the 
Caloosahatchee estuary) would be exceeded. On the other hand, both estuaries suffer from 
discharge volumes that are affected by far greater problems than can be solved through a 
regulation schedule for Lake Okeechobee, and differences in model output are swamped by the 
larger problem of needing to provide alternative methods ofwater storage on a regional scale. 
For example, the best performance of any alternative for meeting the high-discharge criteria for 
the St. Lucie estuary is 540% of the target (Run 22AZE for meeting the criterion for 2,500 cfs 
under the 2010 condition) and 255% of the target for the Caloosahatchee estuary (Run 22AZE 
for the 2,800 cfs under the 2010 condition). The need to reduce discharges and attenuate flows is 
an issue that is currently being addressed through the Central and South Florida Comprehensive 
Review Study (the "Restudy"). Until the Restudy components that would alleviate these 
problems come on line, we anticipate that the difference between WSE and Run 22AZE would be 
minimal in terms ofimpacts on the estuaries. 

Water Conservation Areas (WCAs). The only types of model output that we could use to 
compare the performance of all alternatives in the WCAs were (1) the frequency and percent of 
time that water levels would fall below ground for over 30 days and (2) the mean number of 
matches with the Natural System Model for a 31-year period of record. The first of these 
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performance measures was chosen on the basis of observation that damaging muck fires in the 
WCAS appear to be correlated with groundwater levels falling lower than a foot below ground. 
The model output for this performance measure indicates that there is very little difference 
between Run 22AZE and WSE with regard to low-water impacts to the WCAs. 

The second ofthe two performance measures is based on the best available hydrologic 
model ofpredrainage conditions at the individual model cells where water gages are currently 
located. At the time that the performance measures were developed in 1996, this approach 
seemed reasonable; however, a review of certain features ofthe Natural System Model (and, by 
extension, the South Florida Water Management Model) by the U.S. Geological Survey since 
then indicates that predictions of water conditions on a cell-by-cell basis, as is the case for this 
performance measure, are not as reliable as originally anticipated. We therefore have not relied 
on the model output for this performance measure, and recommend that this approach be changed 
so that it uses indiCator regions identified by the Restudy. Ifthis change is made, we are willing 
to work with your staff and that of the South Florida Water Management District to identify a 
suitable suite of indicator regions in the WCAs. We note that it would be desirable to change the 
stage duration curves and hydrographs, which are also based on output for single grid cells, to 
reflect this better understanding of the strengths and weaknesses of the model. Ifthis change is 
not made, then we can only use this performance measure as a very crude indicator of trend 
among models. 

Finally, our 20 May 1998 Planning Aid Letter mentioned a concern as to whether 
implementation ofWSE would cause water-quality problems in the interim before the Stormwater 
Treatment Areas mandated by the Everglades Forever Act in 1994 came on line. According to 
the model output that displays the number offlood-control releases from the lake, WSE would 
send 220o/o as much water into the WCAs as would Run 25 under 1990 conditions and 140o/o 
under 2010 conditions. Run 22AZE would be even more problematic in terms ofphosphorus 
loading by sending 260% and 270%, respectively. Accordingly, the SFWMD has analyzed the 
potential impacts of implementing WSE versus Run 25 in the WCAs in terms ofincreased acres of 
cattails and increased acres ofwater with a phosphorus concentration above 10 ppb (the fall-back 
criterion ofthe Everglades Forever Act, and an approximate concentration where changes in the 
periphyton community are seen), assuming phosphorus concentrations of70 ppb and 100 ppb, as 
measured at the inflow structures to the WCAs. Although this analysis determines that only 3 to 
5% of the phosphorus load comes from the lake (the rest coming from the Everglades 
Agricultural Area), the difference between acres affected by Run 25 versus WSE can be assumed 
to be due to the schedules themselves. 

Water Conservation Area-I (A.R.M. Loxahatchee National Wildlife Refuge) is the only 
WCA predicted to have a decreased phosphorus loading under WSE, resulting in a decline of 52 
acres of cattails and a decline of 1,087 acres of water with a phosphorus concentration over 10 
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ppb, given concentrations ofeither 70 ppb and 100 ppb through S-SA and S-6. (As it turned out, 
the difference in the two phosphorus concentrations at the inflow structures did not result in a 
difference in acreage of impact) This effect is due to a decrease in discharges from the lake to 
WCA-1 under WSE. On the other hand, WSE would result in an increase of cattails in WCA-2A 
by 31 acres, presumably in addition to the existing expanding area of cattails south of the S-10 
structures; and cause a 790-acre area to have phosphorus concentrations over 10 ppb. Water 
Conservation Area-3A does not fare much better, with a predicted increase in cattails of 13 acres, 
presumably in addition to an existing large area of cattails that has developed north ofAlligator 
Alley (I-75) during the past decade; and result in a 2,134-acre area with phosphorus 
concentrations over 10 ppb. 

It is not clear whether these results should be interpreted as meaning that, for example, 
WCA-3A would experience a 2,147-acre impact (13 acres ofcattails+ 2,134 acres) of higher than 
desirable concentrations of phosphorus, or whether the 13 acres of cattails is a subset of the 
acreage with phosphorus concentrations over 10 ppb. Presumably, these figures represent the 
number of acres in addition to the impacts that have already occurred in the WCAs. We are 
extremely uneasy with the idea ofallowing more impacts to two WCAs that have already suffered 
from water-quality impacts and cattail expansion. Not only have cattails invaded the northern part 
ofWCA-2A, but their distnbution has also greatly expanded in northeastern WCA-3A since the 
early 1990s (T. Towles, GFC, pers. comm.). The cause ofthis phenomenon is not clear, but it 
may be a combination of deeper water from the recent series ofwet years in areas where muck 
has burned in the past and poor-quality water spreading into WCA-3A from the Miami Canal. In 
any case, although we are pleased to see that conditions in WCA-1 would actually be improved 
through the implementation ofWSE, we are concerned that this improvement appears to come at 
the expense of the other WCAs. 

Everglades National Park. The performance measures for impacts ofthe alternatives for 
Everglades National Park were limited to stage hydrographs and stage duration curves for 
selected cells (i.e., ones with gages) within the South Florida Water Management Model, mean 
Natural System Model hydroperiod matches for the park over the 31-year period ofrecord, and 
various computations of average annual overland flow. We did not review the results ofthe 
hydrographs and duration curves for the same reason that we did not do so for the WCAs. 
Furthermore, the U.S. Geological Survey review ofthe Natural System Model also pointed out 
that one of the least reliable forms of model output is overland flow, and that all forms of 
predictions are least reliable at the model boundaries. For these reasons, we conclude that the 
model output for Everglades National Park may be too crude to use to detect differences in 
regulation schedules in Lake Okeechobee. 
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Recommendations 

From the information that we have been able to compare, it is not clear whether Run 
22AZE or WSE is preferable as a replacement for Run 25; therefore, we defer our 
recommendation as to which schedule should be supported until we can review the information 
that will be presented in the draft Environmental Impact Statement (EIS). We do, however, offer 
the following recommendations for issues to be included in the EIS. 

1. We assume that questions we have raised and information we have requested in our two 
Planning Aid Letters will be provided by the draft EIS that is under development. One exception 
is our request to include the climate-forecasting capability ofHSM and WSE to Run 22AZE and 
COE; since it has been explained by SFWMD staff why such an effort would not be possible. If 
the outstanding issues have not been incorporated into that draft report, then we strongly ­
recommend that the graphic representations (including an enlarged version of the daily stage 
hydrograph for Lake Okeechobee with the ''wading bird windows" clearly marked) requested be 
included and that our questions be addressed, either through the draft EIS itself or under separate 
cover to us by the time that the draft EIS is released. 

2. Model output for performance measures that are based on individual grid cells in the WCAs 
should be based instead on selected indicator regions, as identified by the Restudy. Ifthis is not 
feasible, then we recommend that the EIS indicate the degree ofprecision with which one may 
interpret the output for these performance measures. 

3. The draft EIS should contain a section that clearly lays out the rationale for decreasing the 
amount ofwater, and therefore the phosphorus load, that WCA-1 would receive underWSE, 
while increasing it to the other WCAs. This rationale should be sufficiently compelling to 
override the damage that is predicted to occur in WCAs-2A and -3A. 

4. Should WSE be implemented, we very strongly recommend that a standing, interagency team 
ofbiologists be formed to consult with the U.S. Army Corps ofEngineers and SFWMD to 
interpret the operational guidelines [e.g., the references in Zone A(ii) to "reasonable time frame," 
in Zone B(iv) to "prolonged periods," in Zone C(iii) to «when necessary to minimize impacts to 
coastal estuaries," and in Zone D to "when necessary to minimize impacts to coastal estuaries"]. 
This recommendation is consistent with and provides further guidance on the footnote to the 
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WSE schedule that "consultation with Everglades and estuarine biologists is encouraged to 
minimize adverse effects to downstream ecosystems." 

Sincerely, 

Bra ley . · ector 13~~ 
Office ofE onmental Services 

BJH/MAP. 
ENV2-18/5 
LOCAR.l.LET 

Attachment 
cc: 	 Mr. Stephen Forsythe, FWS, Vero Beach 

Mr. James Harvey, SFWMD, West Palm Beach 
Mr. Robert Pace, FWS, Vero Beach 
Dr. Barry Rosen, SFWMD, West Palm Beach 
Mr. Mark Ziminske, COE, Jacksonville 
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Reports reviewed for this FWCA report 
Anonymous. 1999. Phosphorus Issues Associated with the Lake Okeechobee Regulation 
Schedule, draft white paper dated 12 March 1999. South Florida Water Management District, 
West Palm Beach. 10 pages. 

Neidrauer, C., P. J. Trimble, and E. R. Santee. 1998. Simulation ofAlternative Operational 
Schedules for Lake Okeechobee, final report dated 7 May 1998. Hydrologic Systems Modeling 
Division, Planning Department, South Florida Water Management District, West Palm Beach. 6 
sections, paginated independently. 

Operational Planning Core Team. 1999. Implementation Strategies towards the Most Efficient 
Water Management: The Lake Okeechobee WSE Operational Guidelines, final draft report dated 
9 February 1999. Jointly produced by South Florida Water Management District, West palm 
Beach, and U.S. Army Corps ofEngineers, Jacksonville. Unpaginated + 7 unpaginated 
appendices. 

Trimble, P.J., E. R. Santee, and C. J. Neidrauer. 1998. Special Report: A RefinedApproach to 
Lake Okeechobee Water Management: An Application ofClimate Forecasts, dated June 1998. 
Hydrologic Systems Modeling Division, Planning Department, South Florida Water Management, 
West Palm Beach. 57 pages+ 5 appendices, paginated separately. 

Model Output Reviewed 
Total Flood Control Releases from Lake Okeechobee for 31 Years 
Number ofUndesirable Lake Okeechobee Stage Events 
Number of Times Salinity Envelope Criteria Were NOT Met: St. Lucie Estuary 
Number ofTimes High Discharge Criteria (over 1600 and 2500 cfs) Were Exceeded: St. Lucie 

Estuary 
Number ofTimes Salinity Envelope Criteria Were NOT Met: Caloosahatchee Estuary 
Number of Times High Discharge Criteria (over 2800 and 4500 cfs) Were Exceeded: 
Caloosahatchee Estuary 
Percent of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 

2-17 
Number of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 

2-17 
Percent of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 

3A-3 
Number ofTimes Marsh Stage is Lower than I Foot below Ground for More than 30 Days: Gage 

3A-3 
Percent of Times Marsh Stage is Lower than I Foot below Ground for More than 30 Days: Gage 

3A-28 

73 
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Number ofTimes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 
3A-28 

Percent ofTimes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage 
3A-2 
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August 31, 1999 

Mr. J atnes C. Duck 
Chief ofPlanning 
U.S. Army Corps ofEngineers 
400 West Bay Street 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Dear Mr. Duck: 

Please find enclosed the reviews by staffat the South Florida Water Management District 
regarding the draft futegrated Feasibility Report and Environmental Impact' Statement for the 
Lake Okeechobee Regulation Schedule Study. Included are comments from Dr. Karl Havens, 
chief consulting scientist in my Division, Mr. Tommy Strowd, Director of the Operations 
Division, Dr. Peter Doering and Mr. Bob Chamberlain, estuarine ecologists within my division, 
and myself. fu general, we felt this was a well-prepared document, although Some of our 
conunents are substantive. 

Mark Ziminske is to be congratulated for his efforts in preparing this document and his 
collaborative and cooperative attitude in our interactions. Speaking personally, it was a pleasure 
interacting with Mark, and we hope to do so again in the future. 

I hope you find these comments to be of some help. Please do not hesitate to contact me if you 

have any questions. 

Sincerely, 
/'? ./ 

~~---
Dr. Alan D. Steinman, Director 
Okeechobee Systems Research Division 
voice mail: (561) 682-6492 
email: astein@sfwmd.gov 

attachments 

c: 	 Lewis Hornung, SFWMD 
Tommy Strowd, SFWMD 
Karl Havens, SFWMD 
Peter Doering, SFW1\.1D 
Bob Chamberlain, SFWMD 
Mark Ziminske, USACE 

Governing BOllTd: 
Michael Collins, Chairman Vera M. Carter Nicolas J. Gurien:ei:, Jr. Frank R. Finch, P.E., Execu.tive Director 
Michael D. Minton, Vice Chairman Gerardo B. Fernandez Harkley R. Thornton Michael Slayton, Deputy Executive Director 
Mitchell W. Berger Patrick J. Gleason Trudi K. Williams Trevor Campbell, Deputy Execucive Di.rector 

Mailinl?: Address: P.O. Eox 24680. West Palm Beach. R.. 33416-4680 

http:SFW1\.1D
mailto:astein@sfwmd.gov


comments on regulation schedule document 

Subject: comments on regulation schedule document 
Date: Sun, 29 Aug 1999 19:42:06 -0400 


From: "Karl Havens" <khavens@sfwmd.gov> lnteri1aJ 

Organization: South Florida Water Management District 


To: Al Steinman <astein@sfwmd.gov> 

CC: Lewis Hornung <lhornun@sfwmd.gov>,Charles Hanlon <chanlon@sfwmd.gov> 

The following are my conunents on the Draft Integrated Feasibility Report and Environmental Impact 
Statement for the Lake Okeechobee Regulation Schedule Study (dated June 1999 and prepared by the 
USA CE) 

(A) First a general comment. On page ii the authors identify clearly what the objective was in this project 
-- "to fine-tune the existing regulation schedule to optimize environmental benefits at little or no impact to 
the competing purposes of flood control and water supply." This central objective reflects the origin of the 
study -- a recognition among scientists, managers, and members of the concerned public that the ecological 
resources of the lake have been harmed by high water levels. I.e., the prime focus of this study is to fix an 
environmental problem. With this in. mind, I strongy recommend that the authors revise the wording of 
subsequent statements in the report that suggest that the primary goal is water supply. Such statements, 
listed below, fly in the face of what the study was intended to do. 

The statements I refer to are as follows: 

1. page 5, section 1.3.l "modified lake operations should increase the storage capacity of the Jake" 
2. page 5, section 1.3.2 "maintain or improve existing water storage" is listed as the FIRST objective 

B. On page 5, under section 1.3.2, one of the objectives says "increase biodiversity and productivity in the 
lake's littoral zone." I have no idea where this objective came from; certainly it does not have a scientific 
basis. I know of no scientific-based objective dealing with increasing biodiversity. In fact, some of the 
most environmentally critical regions of the littoral zone (e.g., Moonshine Bay) have a relatively low 
diversity of certain organisims, such as vascular plants. This also is the case for regions of the pristine 
Florida Everglades. Perhaps the authors intention was to say that we desire the littoral zone to have a 
community dominated by native species, rather than monocultures of exotic species such as torpedograss. 
If this is so, it should be clarified. Second, we certainly are not striving to increase productivity of the 
marsh. The fastest way to do that would be to fertilize the marsh with phosphorus, or increase lake stages 
so high that polluted water from the pelagic region flows into the marsh causing eutrophication of that 
pristine region. Clearly this is not the goal. I recommend that the statement about biodiversity and 
productivity be omitted. 

C. If possible, perhaps the current vegetation map could be used. The map of Richardson has a high degree 
of error. 

D. On page 14 in the first full paragraph, it should be indicated that many of the submerged plant beds 
along the western and northern lake shore have been eliminated (by high lake stages we think) in the last 
FIVE years. I also recommend that the report mention the formation of an organic berm along the western 
lake shore. 

E. On page 15 the statement that torpedograss "largely outcompetes other species at most water levels" has 
no basis in science. In fact, preliminary results from our collaborative research with USACE WES indicate 
that at high water levels, torpedograss experiences stress (at least in terms of being able to colonize new 
areas) that certain native species (Eleocharis) do not. 
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comments on regulation schedule document 

F. On page 15, there are NOT any "hot debates" about whether Hydrilla provides good habitat for fish 
foraging -- it does. See the paper by Furse and Fox, which was provided to the authors some time ago for 
the data. 

G. Page 21 -- Wayne Nelson is not a "fishing guide." 

H. A general comment. I find it surprising that with all of the published literature that was provided to the 
USACE by District staff dealing with lake levels, nutrients, and other topics about the lake, nearly all of 
the citations are "personal communications," many of them with non-scientists. I suspect that this will 
significantly weaken the credibility of the document. Ditto for use of 2nd hand information from a DEP 
309 report for water quality data. 

I. On page 33 at the bottom -- the lake is not "tending to become hypereutrophic." By most classification 
schemes it reached that state in the early 1980s and things have not changed significantly since then. 

J. On page 34 in the !st full paragraph, I have no idea what the authors are referring to when they mention 
a "continuous algal bloom." Certainly not the lake. 

K. On page 34 in the 2nd full paragraph. The concept that flooding the littoral zone might result in 
increased Pin the water was shown to be nonsensical when critically evaluated (Havens 1997, water levels 
and total Pin Lake Okeechobee). I see no reason to include all sorts of statements, even those with no 
scientific basis, in the report. 

L. On page 34 at the bottom. The wouthwest region of the lake has very poor water quality (Havens and 
James, 1999, Increased transparency due to mud sediment resuspension in the near-shore region of Lake 
Okeechobee, Lake and Reservoir Management). 

M. On page 51 in section 4.1 the authors say that the LEC has "strong legitimate needs." I don't understand 
the basis for this judgemental statement. It does not strike me as the sort of think to say in an objective 
report. 

N. On page 51, it might be good to mention the clear link between SAV (please replace sub-aquatic with 
submerged aquatic) and water quality. Plants hold sediments in place and compete with algae for nutrients. 
In this way, they can help to maintain better water quality (less turbidity, less nutrients, less 
phytoplankton). 

0. On page 53 in the 2nd paragraph, the statement that the "lake itself is not a source of pollution" is 
incorrect. The lake sediments are the major source of high turbidity in the lake, and equal to external loads 
as a P source. 

P. On page 64, I am very surprised that the WASP model showed improved water quality under any of the 
scenarios considering the very small changes in the hydrographs. Even in the C&SF Restudy, the l~box 
WASP model runs indicated no significant changes in water quality with changes in hydrology alone. 
Those changes were much more pronounced that the ones produced here. I would double check these 
conclusions. 

Q. The summation of "undesirable events" is problematic because it gives equal weight to highs and lows 
(as opposed to the Restudy evaluations, which weighted high stages more strongly). The present study 
largely came about because of harm caused by high lake stages. High lake stages also are known to have 
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comments on regulation schedule document 

more far-reaching ecological impacts than lows. Most likely it is too late to fix this problem, but I would 
prefer to see the "number of undesirable lake stage events" metric dropped in favor of a simple look at the 
stage duration curve. What it shows is quite simple -- under the WSE schedule, there is a small (about 5o/o) 
reduction in the frequency of high lake stage events (>15 ft), but no significant increase in lows (>12 ft), as 
compared to Run 25. In other words, the WSE schedule takes a small step towards fixing the problem with 
high lake stages, without doing it at the expense of creating more lows. Furthermore, we should expect that 
WSE actually will perform better as climate forcasting abilities evolve. This simple explanation is about 
all that is needed, in my opinion. 

R. The performance measures listed on page 99 are NOT "generally accepted by lake researchers." There is 
no scientific rationale for the durations. We can c"ertainly link specific harmful effects with high lake 
stages, and make some pretty educated guesses about effects of lows. However, there is no scientific basis 
for saying that 100 days is OK at 11 or 17 ft. What you are dealing with are performance measures 
intended to mimic a certain portion of the lake's historical hydrograph. That's it. 

S. On page 100 it is stated that high lake stages have "furthered the spread of exotics." There is no 
evidence in support of this. In fact this is the first time I ever have heard anyone say such a thing. If 
anything, high lake stages may have reduced the rate of torpedograss and meleleuca expansion. Perhaps 
increased nutrient transport at high stage has led to increases in Typha and Nymphaea, but these are not 
exotics. 

T. On page 100, I recommend that the authors modify the description of how SAV has responded to lake 
stages in the last year. We have conducted two quarterly surveys of SA V, at 42 fixed sampling locations. 
We found that along the western and northern shoreline, where SA V was entirely eliminated in recent 
years, no SA V has returned. At the south end of the lake, where SA V never was entirely eliminated, some 
increases in biomass and spatial extent did occur this year. 

Hope these comments are helpful to the authors as they revise the report. 

Karl E. Havens, Ph.D. 
Chief Environmental Scientist 
SFWMD 
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Subject: Re: Lake Okeechobee Regulation Schedule 

Date: Mon, 16 Aug 1999 14:04:10 -0400 

From: "Tommy Strowd" <tstrowd@sfwmd.gov> 

Organization: South Florida Water Management District 

To: Al Steinman <astein@sfwrnd.gov> 

CC: Ron Mierau <rmierau@sfwrnd.gov>, George Hwa <ghwa@sfwrnd.gov> 

Cal Neidrauer <cal@sfilmld.gov> 

, Paul Trimble <ptrimble@sfwmd.gov> 


The following are m::r comments on the draft Lake Okeechobee Regulation 
Schedule Study. 

1. The WSE schedule represented in figure 6.1-1 does not indicate that 
the Decision Tree is a supplemental element of the schedule. I would 
recommend that the Decision Tree be formally incorporated as part of the new 
schedule. 

2. There appears to be an inconsistency between the Regulation Schedule 
Table and the Decision Tree for discharges to the WCAs. In ZONE D, 
discharges from the Agricultural Canals to the WCAs are governed by the 
following conditions; 

* 	 [discharge] ... "as needed to minimize adverse impacts to the littoral 
zone while not adversely impacting the Everglades (see note 5.) 

* 	 nReleases through various outlets may be modified to minimize damages 
or obtain additional benefits. Consultation with Everglades and 
Estuarine biologists is encouraged to minimize adverse effects to 
downstream ecosystems." 

* 	 [discharge] ... "only when the WCAs are below their respective 

schedules." 


The table makes no reference to long-term forecasts as a condition to 
consider in making releases to the WCAs. However, the Decision Tree 
incorporates the long-term forecasting capability developed as part of the 
WSE schedule. 

Please let me know if you have any questions or comments. 

-Tommy 

Tommy Strowd, P.E. <tstrowd@sfwmd.gov> 

Director 

Operations Division 


Tommy Strowd, P.E. 

Director <tstrowd@sf'WTild.gov> 

Operations Division HTML Mail 


Netscape Conference Address 
Netscape Conference DLS Server 


Additional Information: 

Last Name Strowd, P.E. 

First Name Tommy 

Version 2 .1 
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PRO ESTUARY 

Memorandum 

TO: Al Steinman, Director, OSRD 


FROM: Peter Doering, OSRD 


DATE: August 27, 1999 


SUBJECT: Lake Okeechobee Regulation Schedule Study 


I have reviewed the Lake Okeechobee Regulation Schedule Study: Draft Integrated 
Fe"asibility Report and Environmental Impact Statement. I have paid special attention to 
the sections on estuaries. 

Specific Comments: 

2.5.2 Estuarine Vegetation: 

(i) 	 page 16, znct paragraph of section. The scientific name of manatee grass is-Syringodium 
filiforrne not Cymodocea manatorum. 

Page 16, 3rd paragraph. I believe Vallisneria is misspelled as Vallisnaria. 

Page 16, 3rd paragraph. Last sentence. Thalassia (turtle grass) also occurs in Charlotte 
Harbor. 

Page 17 1st paragraph. The Haddad and Sargent, 1994 reference was not in the Literature 
Cited Section. 

2.6.2 Estuarine Fish and Wildlife. 

This entire section is about the fauna of the Indian River Lagoon, a fun subject, but only 

marginally related to the heavily impacted St. Lucie and really unrrelated to the 

Caloosahatchee. 


2.7 Threatened and Endangered Species 

2.7 .1.4 Bald eagle 

Second sentence in this section is not a complete one. 


2.10 Socia economics: This is all about the Lake. Nothing about estuaries. 

Page 52: @Line 13-15 Senetence should read: 

o,n 



At flows from thew lake exceeding 1,500 cfs the estuary becomes increasingly fresher 
until the whole system is freshwater at flows near 3,500 cfs. 

General Comments: 

This document did not make the arguement that WSE was the best of the several 
alternative lake schedules very pesuasively. Below are some directly quoted and 
paraphrased excerpts from relevant sections. 

5.3.1.1Lake0: 

Alternative 25 seems to be slightly better for the lake littoral zone given conditions 
assumed under the 2010 base. Alt 25 performs about the same as WSE in terms of 
mimicking "historical" lake stage conditions. WSE has shorter flooding events compared 
to Run 25 but not as good as 22AZE. No significant differences between alternatives for 
prolonged low lake stages. Given limited modeling information available, 22AZE would 
be slightly favored over 25 and WSE for in-lake water quality. 

5.3.1.2 St. Lucie: Estuary 
It is concluded that WSE appears the best because it had 2 fewer releases over 2500 cfs 
than run 22AZE. Remember this is in a 31 year period of record. However WSE had 
lOo/o more discharges> 1600 cfs then 22AZE. Finally mean annual flood control releases 
from L.O. , shows 22AZE as having the least flow to the St. Lucie. 

5.3.1.3 Caloosahatchee: 22AZE performed best. 22AZE was by far the best at reducing 
high volume (>2800 and >4500 cfs) discharges (18 fewer events than WSE). For low 
flow events alternatives ranged from 107 for WSE to 111for22AZE, a difference of only 
4. 

5.3.l.4 Water Conservation areas: " ...no significant differences, and in many instances 
no differences at all between alternatives." 

5.3.1.5 Everglades National Park: "Review of stage duration curves, hydrographs, and 
graphical plots of overland flow to BNP, show minimal differences between 
alternatives Run 25 and WSE, and only limited improvements with 22AZE .... " 

5.3.3 	 Water Quality: "Run 22AZE, Corps 2010, HSM, and WSE are all improvements 
over the base condition of run 25 in terms of reducing the number of undesirable 
high freshwater discharge events to the estuaries. WSE does not have a 
significant difference from the other alternatives when compared to the base 
condition for this aspect." This statement seems to contradict the impression given 
in sections 5.3.1.2 and 5.3.1.3 which describe discharges to the St. Lucie and 
Caloosahatchee Estuaries under the 3 alternatives. Certainly for the 
Caloosahatchee, 22AZE was much better than Run25 or WSE. 
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Page 69 Last paragraph. Here we find that during periods of water scarcity, Run® 	 25 puts more water to the estuaries than WSE. During such periods salt water 
intrusions stressful to organisms living in the head waters of the estuary. "The 
general consensus is that the wet season benefits to the affected estuarine systems 
under the WSE schedule outweigh the negative benefits of the dry season 
possibility of hypersalinity in the affected estuarine systems." First, I believe 
strongly that for the Caloosahatchee, which has V allisneria beds in its head waters 
that require some freshwater during the dry season, that WSE would be more 
detrimental than the present condition of Run 25. Second, doesn't 22AZE subject 
the estuaries to fewer high discharge events in the wet season? 

5.3.4 Water Management and Water Supply: "Because of the small differences in 
@ 	 performance of the alternatives ... it would appear that the recommendation of any 

of the top three schedules would be satisfactory." 

Two Last Bottom Line Points: 

1) 	 The report fails to convey an understanding of estuarine problems associated with 
water quantity. They are simple. In the Caloosahatchee there is too much freshwater 

© in the wet season and too little in the dry season. Too much freshwater in the wet 
season causes problems for seagrasses and associated fauna at the seaward end of the 
system. Too little freshwater in the dry season, allows salt water intrusion which 
stresses organisms, like Vallisneria, that live in the ordinarily fresher head waters. At 
this point the thinking is the same for the St. Lucie, although it is so degraded that an 
overall reduction in discharge might be best. 

2) Given the conclusions about the three alternatives listed above, the justification of 
WSE, especially for the estuaries, is weak at best. 



PRO ESTUARY 

MEMORANDUM 

TO: Al Steinman, Div. Dir., OSR 

FROM: Robert Chamberlain, Sen. Env. Scientist, OSR ~ 

DATE: August 30, 1999 

SUBJECT: Review of Lake Okeechobee Regulation Schedule Study Draft EIS 

As per your request, I offer the following comments regarding the subject 
Environmental Impact Statement (EIS). I focused on the sections and statements 
within the document related to the estuaries and the predicted impacts to them 
from alternative Lake schedules. 

Upon review, it appears the performance measures for the estuaries are based 
on the same criteria that I provided the COE in 1997, which I believe are the 
most up to date guidelines. Therefore, the model output that enumerates 
violations of the criteria should be accurate for basing decisions regarding 
impacts to the estuaries associated with each alternative schedule. 

The remaining comments refer to the summary volume. 

1. 	 p. DEIS ii: It believe the high lake stages (past /current schedule) do not make 
large regulatory releases more frequently than the proposed lower schedules, 
which makes this sentence a little misleading. 

2. 	 p.1: The statement, "discharges control the ecology of the SLE and CE" is too 
strong and probably erroneous. 

3. 	 p.5 and throughout the document: It is either said or implied that an important 
goal is to reduce the past harmful effects to the estuaries by choosing a 
schedule that "enhances species diversity and productivity." However, what 
becomes evident is that this goal is a secondary consideration behind 
improving the lake. Therefore, it would be more honest to state that the goal 
was to improve the lake condition while minimizing adverse impacts to the 
estuaries. In the end, WSE doesn't really improve estuarine conditions within 
the confidence limits of the models and may actually be less helpful than 
22AZE. 

4. 	 p.8: I don't think the C. River extends into Collier and Charlotte Co. (unless 
the EIS is referring to the watershed). 

5. 	 p.16: Correct the species name of manatee grass. Vallisneria is upstream in 
the CE (and is not a seagrass). Shoal grass is downstream in the estuary and 
extends beyond Shell Point. Shoal grass and turtle grass are in San Carlos 
Bay and lower Charlotte Harbor. 



6. 	 p.22: There is no discussion of fishery resources, etc. in the Caloosahatchee 
Estuary (CE). Doering and my work in the estuary regarding flows and biota 
are not referenced. This work is the basis for the estuarine performance 
measures. 

7. 	 p.31: I think a more in-depth discussion of pulse releases would be helpful. 
8. 	 p.32. The estuaries (and other environs), as a water user, is not discussed 

and included in water supply considerations. Discharges are also used for: 
environmental enhancements that include lowering salinity for the potable 
water intakes upstream of S-79; and flushing-out harmful phytoplankton from 
the same area. 

9. 	 p.34-36: Lacks almost any discussion of water quality in estuaries and 
preferred discharge ranges. 

10.p.36-38: Lacks discussion of Socio-Econ impacts to estuaries. 
11. p.49: How was "only slight negative impact to estuaries" (from increased 

nutrient diversion) determined. 
12.p.51:Are estuarine scientist among those advocating for a lower lake 

schedule? 
13.p.52 needs more references and further development. Also, the minimum 

inflow requirements in the CE is 300 cfs I believe, not the stated 500. 
14. p.55: The reference to pulse releases as being non-harmful is wrong. They 

are considered to be the least harmful method for releasing Lake water to the 
estuaries when trying to avo·1d larger required discharges. No Figure 2.8-1. 

15. p.65: Pulse releases up to 3000 cfs are not necessarily considered 
environmentally friendly. 

16. p.70: The most appealing aspect of WSE regarding the estuaries is that an 
estuarine biologist will be consulted and weather forecasting is included. 

17.p.103: Pulse releases up to 3000 cfs are not necessarily environmentally 
friendly. High discharges are not an adverse concern for Vallisneria since it is 
a freshwater plant. However, it is important to the seagrass species located 
further downstream. 

18. p.106: Past high discharges are suspected to cause fish kills and lesions. No 
references to CE fish, etc, 

19. p. 109: Again, no reference to CE water quality. 

Let me know if you have any questions. 

cc. 	 Hunter Carrick 
Peter Doering 
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A. \O...\j s+e.1Y\ h"lt.l-lJS Comments on Draft EIS 

General Comments: 

This is a well-written document that nicely outlines the major issues lacing the 
regulation schedule. I see no fatal flaws in the write-up or analysis, although 
there are many individual concerns that should be addressed for the final EIS. 
The author is to be commended for his product. 

Specific Comments: 

Table 2.2-1: need to offset the columns in two of the rows. 


Section 2.5: 


You might want to take a look at Steinman et al. (in press), which describes the 

past, present, and proposed future hydrology and vegetation in the region. 

p. 14, para 3: you should include Chara in this list of species; see the following 
references for more information: Zimba et al. (1993) J. Aquat. Plant Manage 31: 
76-81; Zimba et al. (1995) Arch. Hydrobiol. Spec. Issues Advanc. Limnol. 45: 
241-246; Steinman etal. (1997) JNABS 16: 781-793. 

p. 14, para 4; I don't think of Scirpus as a floating plant. 

p. 15, para 2: Just so you are aware, the lishenmen in the lake were complaining 
this year (1999) because there was too little Hydrilla!!! 

p. 15, para 3: I strongly recommend that you take a look at the publications al 
Chris Lockhart on melaleuca: (1996) Can. J. Bot. 74:243-246. 

p. 19, para 3: There has been a lot of new work done on the macrophyte 
communities in the WCAs since the studies reported here. You might want to 
consider contacting Tom Fontaine to get the latest pubs, including those of Sue 
Newman and Shili Miao. 

Section 2.6: 

P. 20, para 3: Why not list the 5 T&E species here, or at least reference section 
2.7? 

p. 21, para 3: I agree that these changes have been unfortunate, but is it 
appropriate to include this value judgement in the EIS? 

p. 21, para 5, line 6: it is a "tricolored" heron. 



Section 2.9: 

p. 34, para 2: This may not be necessary to amend, but we do suspect other 
sources may be important in the loading. We have inadequate data at present to 
know with certainty how important they are, but you might consider listing sludge 
and waste disposal and stormwater runoff as other problem sources. 

Section 3: 

As far as I could tell, there is no reference to any actual output (i.e. in appendices 
or figures) from the "without project" condition. Is that correct? Should some 
data be included in the document? 

Section 4: 

p. 51, para 4, line 4: I have no idea what "sub-aquatic" means, although it is an® 	 interesting term. Do you mean submerged aquatic vegetation? Why not just 
leave it as aquatic, since fish will suffer from the loss of both submergent and 
emergent vegetation? 

p. 53, para 2: I tend to disagree with the statement that operational changes to 
the regulation schedule will not impact one way or another the existing water 
quality of the lake. Although the regulation schedule does not affect loading, lake 
stage can impact the distribution of nutrients within the lake, and this in turn can 
influence bloom formation and eutrophication processes in the littoral zone. High 
lake stage promotes the lateral transport of phosphorus-rich sediments to near­
shore regions, and also facilitates the mixing of nutrient rich water from the open 
water into the nutrient poor littoral marsh. 

Section 5: 

p. 56, para 5: By denoting stage height in terms of NGVD here, but not for Run ® 	 25 or 22 AZE, a reader may wonder if you are using other vertical data for those 
stage ranges. 

p. 64, para 1: I think the concluding sentence, even qualified as written, is still 
too strong. The differences in 'l"ater qualtty among the runs is trivial compared to 
the uncertainty in the model, and if were compared using normal inferential 
statistics, would be shown to have no significant differences. Given that, I see no 
scientific basis in claiming one alternative should be favored over another. 

p. 69, para 4: see comment (2) in Section 4 regarding affects of regulation 
schedule on water quality. I recommend t~at both sections be amended 
accordingly. 



p. 71, para 1, line 1: The logic here is not clear. The data in Table 5.3.4-1 
clearly show that HSM meets water supply needs better than WSE, yet the 
sentence reads that WSE was an improvement over HSM. Are you now referring 
to an improvement in terms of environmental benefits? lf so, it is unclear when 
the transition from water supply to environment occurred. This needs to be 
clarified, one way or another. 

Section 6: 

p. 81, para 3, line 4: It is not clear to me how this table tells the reader that lake 
level can be successfully regulated by releases southward or to tide. There is no 
information in the table regarding directional release or magnitude. I am 
assuming that the reader is being asked to use their logic to make this 
conclusion, but I recommend that instead of relying on the reader to guess what 
the author means, rewrite this so no guesswork is needed. 

@ p. 91, para 2: There is an implicit, and sometimes explicit, assumption 
throughout this document that the only discharge problem experienced by the 
estuaries to too much freshwater. However, they can also be impacted by 
hypersalinity, and at those times, they would benefit from freshwater releases. 
We experienced this phenomenon this past spring, where we were in the 
unusual, but enviable, position of having too much water in the lake and too 
much salinity in the estuaries, so releases represented a win-win situation. Is it 
worth pointing out that from an environmental viewpoint, releases may 
sometimes be desirable to attain the preferred salinity envelope? 

Section 7: 

p. 93: Would the movement of sediments be a consideration here, especially 
with respect to high discharge events in the St. Lucie canal and the 
Caloosahatchee River? 

p. 99, para 5, line 11: Do you mean "phosphorus-laden sediments" instead of 
"phosphorus-laden waters"? This makes more sense to me. 

® 
 p. 100, para 1: You might also consider referencing Steinman et al. (1997), 

which shows that high lake stage is negatively correlated with Chara abundance, 

and shows mechanistically that light limitation is the causative agent. 

Steinman, A.D., Meeker, R.H., Rodusky, A.J., Davis, W.P., and S-J. Hwang. 1997. 
Ecologica1 properties of charophytes in a large, subtropical lake. Journal of the 
North American Benthological Society 16: 781-793. 

p. 102, para 2: It seems to me that the performance criteria of the runs was 
discussed previously, and this seclion should be devoted toward the vegetation 
responses, not a reiteration of alternative results. I suggest that you take the 



salinity envelopes established for the seagrass species, as outlined in 
Chamberlain et al., and apply them to the discharge regimes for the different 
alternatives. This approach should be applied for all trophic levels. 

Chamberlain, R.H., D. E. Haunert, P.H. Doering, K.M. Haunert, J.M. Otero, and 
A.D. Steinman. Preliminary estimate of optimum freshwater inflow to the 
Caloosahatchee Estuary, Florida. White Paper, SFWMD. 

p. 105, para 1: I don't see the significance of improved light regimes for 
invertebrates. 

p. 105, para 3: I am not sure which stage hydrographs are being used to 
determine the impact on lake stage. Hydrographs based on periods from 1926­
1945, 1946-1964, and 1990-1996 that I viewed do show lower lake stages with 
WSE relative lo base, in general. The lower stages are most discernible for 
simulations run during high water years. Have you seen these simulated water 
level graphs? 

p. 105, para 4: I refer you to the Chamberlain et al. white paper above, for 
salinity envelopes for key fish and wildlife species. 

p. 109, para 3: As noted earlier, there are likely to be water quality impacts in LO 
as a function of lower lake stages. Phosphorus-rich mud sediments will be less 
likely to move laterally to near-shore regions, thereby keeping water 
transparency (relatively) high and TP levels lower than might occur with higher 
lake stages. 

Alan Steinman, Director 
Okeechobee Systems Research Division 
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From: Paul Trimble 

To: Lewis Hornung; Al Steinman; Tommy Strowd 

Cc: Jobey@sfwmd.gov; cadavid@sfwmd.gov 

Subject: Comments on EIS repot tor the WSE Schedule 


Here are additional comments and editorials on the EIS for WSE 
Operational schedule: 

Comments on: 

Lake Okeechobee Regulation Study 

Integrated Feasibility Report and Environmental Impact Statement 

1.Abstract:Line 13 

'meteorological forecasting'> 

'climatological outlooks and meteorological forecasts' 


2.DEISl 

'576000 acres' should be '476000 acres' and 720 square miles' 
should be 730 square miles' for consistency 

3. DEIS4 First 7 lines 

It would be very helpful to indicate when the 16.4 flat was in 
place. Also. the 15.517.5 schedule were in 1959 or is this 
supposed to be 1979? I didnl think they allowed such high 
schedules prior to 1960 as it seem to indicate in the text. 

DEIS 11.Climate section 
Winter months' should be replaced with The months of November 
through April' or 'November through May'. In the same light 'summer 
months' should be replaced wtth 'May through October' or 'June 
through October' 

an alternative is simply to define which months are considered 
winter and summer. 

mailto:cadavid@sfwmd.gov
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DEIS 12 Table 2.2.2 

Clewiston and Moore Haven columns of climate variables are shifted 
within the Table. 

DEIS 30. Last Paragraph 

Replace: 
The schedule maintains a low lake stage to provide both storage 
capacity and flood protection for the surrounding areas during the 
wet season. During the winter, lake levels may be increased to 
store water for the upcoming dry season.' 

With: 
The schedule lowers the lake stage prior to the wet season to 
provide both storage capacity and flood protection for the 
surrounding areas during the wet season. After the peak of the 
hurricane season and prior to the beginning of the dry season, lakelevels 
are allowed to increase to store water for the upcoming dry 
season.' 

Deis 31 Last paragraph 

This recommended schedule reduced the water quality impacts 
associated with regulatory discharges' 

should read: 

This schedule reduced the frequency and distribution of regulatory 
discharges to the St Lucie and Coloosahatchee estuaries to lessen 
the undesirable impacts to the natural ecosystems within these 
estuaries. This was accomplished was accomplished without....... .' 

DEIS 33 paragraph 2 

Seems to me that 'wet periods' for use during 'dry season' should ® be mode consistent by replacing 'dry season' with 'dry periods' or 
'wet periods' with 'wet season' 

DEIS 55-56 

® Last paragraph on page 55 (Run 25). 'Even though these pulse 
releases are low in volume compared to other flood control 



releases, they may cause problems in the estuaries if used too 
frequently" seems inconsistent with statement under Run 22 AZE, 
first paragraph page 56: "In Zone D, discharges nay be made to the 
estuaries for extended periods of time when the stages is rising 
without adverse effects'. 

Deis56 

@ 	 The schedule was designed for 'agressively discharging' from the 
Lake through out the year. This is especially not true during 
June, July and August. 

Deis 57 WSE Alternative 

'The Lake Okeechobee inflow forecasts is computed applying a
@ methodology which uses global climate indices that are made 

available by National Oceanic and Atmosheric Adminstration". 


The methodology is still under review. Instead: the National 
Climate Prediction Center official climate and ENSO outlooks are 
applied to estimate expected inflow to the Lake. 

@ Finally, I believe the WSE Operational Schedule should refer to the 
decision tree as a recognized part of the schedule. 
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REPLY 10: WEST PALM BEACH 

September 29, 1999 

Mr. Mark Ziminske 
U.S. Army Corps of Engineers 

Jacksonville District, Planning Division 

4970 West Bay Street 

Jacksonville, FL 32232-0019 


Re: 	 Comments on the Draft Integrated Feasibility Report and Environmental hnpact 
Statement for the Lake Okeechobee Regulation Schedule Study 

Dear Mr. Ziminske: 

On behalf of the Seminole Tribe of Florida (Tribe), I have been authorized to submit 
the following comments on the U.S. Army Corps of Engineers (ACOE) Draft Integrated 
Feasibility Report and Environmental Impact Statement on the Lake Okeechobee Regulation 
Schedule Study (Draft Report). The Tribe supports the efforts of the ACOE and other entities 
to restore the south Florida ecosystem and improve the environmental health of Lake 
Okeechobee (Lake). However, the Tribe generally believes that the problems these ecosystems 
are facing are not of its making. While the Tribe will take part in these restoration initiatives, 
it is not willing to bear a disproportionate share of these initiatives. 

This letter initially presents the Tribe's general comments on the Draft Report. It next 
provides specific comments on the effect of the preferred alternative, the WSE Schedule, on 
water supply issues. Finally, this letter discusses the Tribe's comments on the Economic 
Impact Report, which is attached as Appendix D to the Draft Report. 
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I. General Comments on the Draft Report 

The Tribe does not object to the adoption of the preferred alternative where 
implementation of the WSE Schedule will provide positive benefits to the littoral zone of Lake 
Okeechobee and will benefit the Everglades hydrology. These comments are intended to 
increase the ACOE's awareness of the obligations of its local sponsor, the South Florida Water 
Management District's (SFWMD), to the Tribe. As is stated in Section 2.8.2 of the Draft 
Report, the SFWMD develops a water supply management plan according to the severity of 
conditions exhibited in the lake regulation schedule. The Tribe seeks to ensure that the ACOE 
and the SFWMD have considered the impacts of the preferred alternative on the SFWMD' s 
obligations to provide water to the Brighton Reservation in accordance with the terms of the 
Agreement Between the South Florida Water Management District and the Water Supply Plan 
for the Brighton Reservation Implementing Section Vl.B. of the Water Rights Compact and 
Subparagraph 3.3.3.2.A.3 of the Criteria Manual dated November 30, 1992 (Agreement). A 
copy of the Agreement is attached at Tab 1. The specific obligations are discussed in Section 
II below. 

II. 	Specific Comments on the Draft Report 

A. 	 Section 5.3 - Evaluation of Lake Regulation Schedule Alternatives 
(pp. 60-73) 

The Draft Study states that the preferred alternative will cause an increase in 
low lake stage events and a slight increase in extremely low lake stage events 
(level of less than 11 feet for greater than 100 days) upon implementation. ])-­
Section 5 .3 .1.1. Since the key feature of the WSE Schedule is the lower\... 
operational zone D (with a range of 13.5-15.5 feet NVGD in contrast to the 
15.65-16.75 feet NVGD of the no action alternative), the preferred 
alternative may cause potential increases in water shortage conditions for the 
Lake. Section 5.2.1. The Tribe questions whether the SFWMD's 
obligations to the Tribe under the Agreement have been accounted for in the 
alternative selection process. 

Specifically, the Agreement states that the SFWMD agrees to provide the 
Tribe's entitlement for the Brighton Reservation by supplying water from the 
Lake through pumps locate at S-71 and S-72 when necessary. Should water 
shortage conditions occur in the Lake, however, the pumping will cease. 
See paragraph 3. Additionally, the Agreement guarantees that a minimum 
volume of water will be set aside for use by the Brighton Reservation to 
satisfy the Tribe's entitlement. See paragraph 4. The Tribe would like to 

http:15.65-16.75
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know what steps the ACOE and SFWMD will take to ensure these C-~--
obligations are met if the preferred alternative is adopted. ­

III. 	 Comments to Appendix D- Economic Impact Evaluation 

A. Section 2 - Agricultural Water Supply (pp. 2-1 - 2-26) 

The Tribe is concerned that the Economic Impact Evaluation does no~/(>· 4 
evaluate the water supply impacts of the alternatives on the Lake's north~ 
shore agricultural areas. The report states in Section 2.1.2 that no land use 
data is available for the north shore sub area. The evaluation presents an 
incomplete impact analysis and an incomplete report on the percentage water 
supply demand not met for all agricultural areas affected by the proposed 
schedule change. The Tribe does note that the data presented for the Lower 
East Coast and the Everglades Agricultural Area indicate that the preferred 
alternative will reduce the overall value of the unmet demand for agricultural 
water supply from the no action proposal. Section 2. 7 .1. It also notes that 
the demand not met percentages in the St. Lucie and Caloosahatchee Basins 
will not increase under the preferred alternative. Section 2.7.2. However, 
the Tribe cannot extrapolate from these findings to detennine the economic 
impacts to north shore agricultural area. To assist the ACOE is developing 
this information, the Tribe is attaching a copy of the Water Need Analysis 
for the Brighton Reservation at Tab 2. 

Thank you for the opportunity to comment on the Lake Okeechobee Regulation 
Schedule Study Draft Report. The Tribe reiterates its commitment to partnering with those 
entities who are working to restore the South Florida ecosystem. · If you have any questions 
regarding the Tribe's concerns, please contact me at (561) 640-0820 or Craig Tepper at (954) 
967-3401. 

Sincerely, 

BAC/mg 

cc: 	 Craig Tepper, Director, Water Resource Management Dep't, Seminole Tribe of Florida 
Stephen A. Walker, Esquire 

\ \ WPBFPILLW _Data \Client Documents\SEMINOLE\05941 ICORR\ziminske letter. doc 
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LEHTINEN O'OONNEl.L 
ATT0f'tN£Y5 AT LAW 

,-. l>ROrES"\DN"\, A"3DCl"'T<ON 

VARGAS &REINER 

September 22, 1999 

COL JoeR Miller 

District Engineer 

400 West Bay St1<et 

Jacksonville, Florida 32232-0019 


Dear COL Miller: 

The Miccosukee Tribe of Indians of Flotida (the "Tribe") has reviewed the Draft Integrated 
Feasibility Report and Enviromnenta! Impact Statement fur Lake Okeechobee Regulation Schedule 
Study~ dated June 1999. The Tribe is very concerned about the implementation of the WSE 
Regulation Schedule, which we are told is on a fast track and is scheduled for the spring of2000. 

This EIS clearly indicates that the WSE Regulation Schedule will cause additional loading of 
phosphorous into the Water Conservation Areas, where Tribal lands are located. The following . 
quotes illustrate why the Tribe is so concerned: 

Excessiw phospboroUS loading to the WCAs will Qtlntinue until $\!Ch time as the proposed STA 3/4 
tea:immmded by the Everglades construction project is completed in late 2003. This 1oeding will likely 
~ inoontimxd impact$ to the$& areas in~ form ofcatla:ll expaa$ion into lti$toricalsawgrass areas., 
and unknown impacts to iJnp(ll'tar)t ~hyton communities tl:u:t>u@bont a :much larger area. More 
ilnportantiy, fuc:!;e impacis maybe irreversible, at lea:st. in the sh.mt term. Q TlU1rienl$ dqiosited into We 
Everglades marsh sectimcnt will not,. in all likc:lihood, be economically recoverable in such a ;fragile and 
sensitive~ without reooVe:ry e£fort$ tbent:relves causin@ equivalart damage. 

(PsgePEIS-iv) 

lnall lilo:lihood. tbe additional loadingto the WC.As due to WsE, WQU!d oontnDu-te to an already msting 
cHll:ail problem in the oorthem WCA.$. expanding: thr:: range wherein cattail have out competed sawgre.ss 
by an ~ but n11ative to the area affected. modest number Qf acres. Possible impacts to periphyton 
may also QCCUr over a large:r area, although the abilio/ io quantify with any p~ision the nuxuber of acres 
ofeither~ or cattail 11pread is rather imprecise. 

(PageDEIS-104) 

tm \'\1&1~ discharged into the WCAs are cumwfy estimated to coo.tain between 70 and 100 ;ppb 
pho$phoro\1$ coocartrati.on, which is oonsidaably above that present 1n the receiving watas... , In the 
long tmn,. such additional ~dphosphorouswould be¢xpe:cted to have signiiicant and long lasting 
advmc: 8ffects on the lish and wildlitC h$bita.1 oft.he area. El'iisting cattail stands would probably 4"1.1>and 
f!Pidlr b;rto mess~md historically occupied by sawgrass, displacing one cover type for another, 

(?a@e DEIS- 107) 

Tue increased phosphoro\1$ loading into northern WCA 3A is predicted to re.'mlt in a vegetative changE 
from sawgrass to cattail in at least 3 and s1 most l 3 llCreS (depending on [P] in-flow assumptions) and 

7700 N, KEND~LL O~lVE. SUlTS 303 MIAMI. FLO!l:l()A 331)6 1'£LEPtl0NE (305) 279~1 l66 FAX (305) 279-1365 

qs 

http:coocartrati.on
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ft(JD. 9 to 31 acres :in WCA 2A. Furthem:iore, this additional loading :is predicted to result in m area of 
ova-2100 aaes in WCA3Aandabout790 acres in WCA2A wbichis~Cctedwexe:eed lOppb (P] 
a CQQCeJ;)Jration which has be.en dermnin~may llifect periphytoo communities (Append1x B). ~ 
values are QW£ and above whatWQWd be predicted for the funn:e withont project coodition (alternative 
25, 2010 base). A:!, these numbers an: bmonnumerous assumptions, and are subject to II. wide variety 
of m-virQ1UnC1ltll.l factors tlnrelated Wt1lf! LOJIBS, the)' should be interpreted wi.th some caution. It is 
l1lasr:eabJet1:::tQ)JJCludetbat 1be additi(!Jl81 ~ c:>fphospborous to WCAs 2A and 3A as aresult oft.be 
~adiou, will ca:atribute to the spread ofcattail that a!P=ady exists, Mther ex~g. &lbeit to 
t\ limited and relativelyn::UIU'.Jt extent, sn existing ecological problem. 

(!'•ge DEIS- 113) 

Coli.version of a minimum of 12 and a maximom of44 total acres ofexlsting sawgrass to oattai1 due to 
an incleasf:, elbeit temporuy, in phOsphorous loading: to northe:m WCA 3A and WCA ZA may ~ 
cocsi&mi an~ble inpact, at.least in the shorttcnn, as there tl"C! i:urrontJ:y no cost cffectivcmeam: 
to ''revmc" en e5tablishr::d CQJMlUDity change t:1fthis nature without incurring ,).gnificant ~tal 
and .financja). costs. 

(!'oge DEIS-1 l3) 

COL Miller, the Tn'be requests that you consider the full owing points caretiJlly: 

I. WSE Rogulation Schedule will violate the l\ficcosulree Water Quality Standards .(:
< , 

The Tribe's Alligator Alley Rcoervation is located in the northern portion ofWater Conservation Area 

3Aand is very close to the point ofdisclwge. The Tribe has adopted water quality stondards, w!Uch 

have been approved by the United States Environmental Protection Agency. These water quality 
standards require a muneric criterion for total phosphorous of!O parts per billion (ppb), or less in 

many locations. The proposed WSE Regulation Schedule will violate this 10 ppb criterion by as · 

much as 10 times. JfLalre Okeecliobee water were being treated prior to discharge into the WCA>, 

p.map. a benefit could he derived; however, the WSE Regulation Schedule is an operational change 

only and does not affiJrd any water quality treatment benefits. The Tnlle objects to any plan that 

discharges water to the Everglades without a treaunent technology that makes certsin that water 

meets all applicable water quality ~ards. Funher, the EIS is inadequate to the extent that it does 

not address all Iea$0nahle alternatives. 


2. WSE Regulation Schedule will violate the federal Settlement Agreement and Consent Decree. ; 

The Settlement Agreement and Consent Decree requite a 800/o and :S5o/o load reduction be achieved 
for waters entering the Everglades Protection Area regardless ofwhere the Water originally came 

from. The WSE Rsgulation schedule will not achleve the 80% load rediwtion required under the 

Consent Decree. In tact, phosphorous loa<ling to WCA 3-A is expected to increase under the WSE 

Regulation Schedule. Page DEIS 120 says "the proposed WSE regulation schedule fur Lake 

Okeechobee will not cause a violation of the phosphorus load provisions of the proposed 

modifications to the consent decree." However, the shifting ofpolh.rtion contemplated by the WSE, 

polluting one area ofthe Everglades to aid other portions ofthe Eve<glades, does not meet the letter 


http:n::UIU'.Jt
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or intent of the Settlement Agreement, with or without :modifica:tion. Furthermore, the proposed 

modification to the consent decree bas not !Jeon accepted by the Federal Pistrict Court. at this time. 

The Tribe has ocyected repeatedly, including objections to the court, to \he premature implementation 

of WSE and warned the court ofits impacts. · 


3. WSE Regulation schedule will violate the 404 Predge and Fill Permit for tho Everglade• G) 
Construction Project. 

The WSE Regulation schedule would violate your agencies" own permit. The Corps ofEngineers 
404 Predge and fill Permit dearly prohibits additional water quality degradation in the guise of 
"hydropattcm restoration:'' 

The wodcs aulhClizcd by 1his penni.t, alone or iJI. oom'1ination with other w'l3tks, shall not be Gauscd to be 
opa-~atany time (.iJ:K::luding any increme:atal in<nase of:flows toward !he .28% incmuc provided by 
law)in•mmmcrtbatwouldresult in the total load ofphosphorus e:xccedingthe limi.1$ inperagraph SA 
(80% to the EPA one! 85%" the~) of the Seta.....t ~ bctWeen the Unikd S-of 
Atoerlca and the South Florida Wattt ~t Distl:k:t et al., Case Nmobcr 
88-1886-CIV·HOEVELEll (-District ofl'lari&)." itmoy be­

4. The United States Environmental Protection agency bu determined that the disc!J.ari!e /4\ 
cnntemp!ated by the WSE Regulation Schedule will forever damage the receiving waterbody. The \_"}./ 
Water Conservation Aleas are Claas ID waters and the United States Environmental Protection 
Agency determined: 

'Ih$ .6vt:rgllldes mush system is naturally extnm.cly oligc:ittQFhie. 1Jn-impac:ted interior portions of the 
~adesmarsh bave long-term av.erage water cohmuJ. phosphorus c:onc:entrlltiQllS of mpproximate:ly 
10 ppb or even li!'S6. nae native plant and am~ oommuaities in 1he Evet:glades man)). developed 
under md are adspted to lb:ese very low phosphoros conditions:. Pb.osphon!$ is the prir.o.uy limiting 
l!Utdent in the cligotrqlflic Everglades marsh ~}'Stem. Microbial processes are im;porWi1 j,;i. coatrollllig 
nU1tient eycliug in wettmlds and they play an important role in detei:mi.Wng ~ quality llDd 
maintaining m eoosystun.'$ norm.al productivity. El~ water column. or soil photphorus. 
coocentralions in !he Evtorglades have been implicated as. ca.use for dimiptjon of various miCJob:ial 
processc$· Periphyton eomr:t:nlDitiel!I are an important defining characteristic of the Everglades mM:sh 
ecosysrem. Ai;:cordillg to the scicotific litttat!m, E.velglllldes periphyton accounts for tnueb. of marsh 
primary prodnctiv.ity in w~t prairies and sloughs; provi&s babitat for aquatic animab such as 
invertebrates; along with ~ytc detritus. forms the base of the. Evetglades aquatic food web; is 
the -major SOUtQe. of oxygen fOt' fish and otMt animal Ii~ in sloughs and~ prairie!;; n:urintains low 
water TP COJKlmfratiOllS; plays a rQl.e in cycling of nitrogeA. phosphorus, carbon and oxygen; and 
$ffects fut.mation of marl soils. Periphyton oontmunities are e.wemdy sensitive to phosphorus 
enricliment. FOO;pbonis emicbment at 1¢V• above 10 ppb n> has been ShoWn to ~ a loss of 
Everglar;le.s native petiphyton mnmun:iti~ Surfaee water dissolved oxygen iu pristine f,Yerglades wet . 
prairie and slough communities. often exhibits a sttODg diel cycle, wi1h ooncimtration at a puticular 
location rangillg from 0 mgfl in early motning 1¢ ave.r 12 mg/I in late aftemoc:ttt. ~glades fish ar11< 
adnpeed to these conctitioos. ht oontrast, ~levels in :outrlent.-ricll locations Within WCA2A hav" 
be~ shown to obn be undetectable and r$tely exeeed 2 mg/I, with protractecf periods of oxygen 
depletion. ~Clbed portiOll!l of the EvergladEs are repOtted to have some of 1be l~.st rates of 
phosphOrus actuinulatioo in peatl.mds Ul North .America. Increased ~ watet phosphorus has 
eallSerl el~ soi1 phosphatllS ~ations. Ovei: 51 % of WCA2A bas 'been reported as havlllg 
increascd &Qil phosiiloms. The oligotrophic. ~ades ma!Sh syste.ro. comains a mosaic of DlacrOPhfle 

http:syste.ro
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commlbli.ties. such as :ilaugbs, wet pr.Uries and aawgrass ~. all of whid:t axe ~ to low 
nutrient cooditicoJ. 'Ibis mosaic: is sn important definin,g: dw'aoteristic of the Everglades. Wet prairi.e:s 
and slougbS in particula&- provide criticel habitat for animals and provide rover, nestin,a, and kcdiD& 
sites for all animal groups. Elevated ~er phosphorus ~ens air elevated soil phospbo:rus 
cow;mtta1:ions in 1hf: Everglades are ~sodated with elimination of subi~ wptatioo spec;iA 

indudiog the irnpt.irtant UWularia-p:rlphyton c;¢lllJllex and expansion of ~enJ:~tolerimt macrophytes 
such as canai1 or Sagi.tbJtrlria i11to areas previously domimted by uwgrass, slou_¢5 or wet prairies. 
SballfJ'll', q>e1l wa'ta'. area with scattered to moder.ately clmse emergtnt llWi"l"ophytes ~ t1le pnfured 
for8ging habitat for Evi;tglades wading bird$. Ccnvemon of tbeM areas to dense emergent 
mac;rophyta due to phosphorus enrichmmt COllStitutes a JQ$$ of wading bird foragin& b,abi.tai. 
Pho&:pb.orus enrichment initiates a ~on Of changes wi1bixl. the nwsb system. IDiti.t dl.ange$, 
sw::b as~that~ at lhe. microbial level, ate DOI visible. Visfble impacts ~ntuzil.ly OCCUI, sllCb. 
as loss of native 8ora ot (lltllla. The oligotropbl~ Everglade:$ marsh system has vei:y low assimilative 
Apadty, or~. (or phosphorus before clumees ID eoosystem. atructure and function occur. The 
well.,do¢umented phosphorus iiopa¢IS in WCA2A haw tlke:n place since 1be. discharge of 
phosphotus~rich w.ter through !ht; S-10 stnu:tures beainJifug abQul. 1960 (a period of abool fQ1II" 
~e$). 1be:re i$ no informatic:in available oonoeming low-lcvd addi'li.ons: of acess phmphorus for 
a~ or more. Tue nutrient dosing studies and ~tional studies described bdoW indicate that 
total phosphorus an;tntral:iom above 10 ppb have been shown to cause impact$ to native Everglades 
peripbyton and ~s such as Utricularia. ~ that are adapted to law pho8pboros 
ca:iditions. The best available scientific: i:cformation indicat.cs that average 1P concentrations greater 
then '.lO ppb, in general, am be expected to be inadequate fc:ir long-term protscfio.n of1he Class lil-A 
design:ated use. Therefore the Tribe's adoptaed numeric phospboros criterion of 10 ppb is l;l01: oveTly 
~ve. Cumntl.y available si:ientific iDfmrlation. r~d al$O indicates that the Tribe's pt(lpC!fied 
numeric: criterion of 10ppb is protective of tbe Clas:s m-A U$e and the native Everglade&~ 
and maa'ophytes. A!tb.ough some data have identified Iona-term phosphon!S ccm.oaitl'ltiom wit)D.n b 
Everglades as low as S.0 ppb, BP.A's review idm.~:6ed no currently available published sd.endfic 
~n£ormation documQlting .;hanges in the rom:rid flora or fawu :regulting from iotal p00$pbo:rus 
~ations ;,,. the S i:ipb ttl 10 ppb ~· If new dala OT infutms.tion ~ prescuti::d :i». tbe. futute that 
dem.onstrale that 10 ppb is not ~ve of the Class III-A use, the Tribe should revise the crimion 
~- Tunefore. USEPAhas ~that th: 10 ppb tota1 phosphon.s criterioni$ protective 
Of the Clll$$ ID-A. &$gnated llSe, is reasonable, and is scientifically defeDSlble. 

5. It is the understanding of the Tnbe that with some minor operational a4justments the WSE 
Regulation Schedule could be implemented in such a way that there would be no additional 
phosphorus diverted into WCA 3A This understanding is based on presentations by SFWMI> 
technical perwnnel. Hcwever, this EIS cloarly oontempbrtes additional pollution ofTnlial lands. 

A$ currently written, the Lake Okeechobee R<gulation Schedule DEIS, unfonururtely, shifts pollution 
from one area to another, unnecessarily pitting Everi!J,arles Restoration effilrts against one another. 
The failure to propose or evaluate a phosphorus clean-up altenoatlve simply offers Everglades 
advocates a choice ofwhich part ofthe system they prefer to destroy. The Tribe will not allow its 
lands to be further degraded 

Please advise the Tnbe regarding your agencies' intentions with regard to the WSE Regulation 
Schedule implementation. Will permits be issued? Will COE regulations be amended? What 
opportunities exist for the Tnbe to influence the outcome ofthe decision? On a positive note, the 
Tribe will fully support the WSE as soon as the w.ner quality concerns are addressed and is willing 
to cooperate to address these concerns. 

au 
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Ifyou have questions or comments concerning this letter, please dire~ them to Mr. Gene Duncan, 
Tno.I Water Resources Director, at (305) 223-8380, extension 2240. Please respond to the 
questions in the above paragraph to Ms. Dione Carrol~ Tribal Attorney, at (305) 279-1474_ 

Sincerely yours, 

J)ffetQt: 
Dione Cmoll. J:sq. 

c: Mark Ziminske 

qq 




UNITED STATES DEPARTMENT DF COMMERCE 
National Oceanic and Atmospheric Administrat:ian 
NATIONAL MARINE FISHERIES SERVICE 

Southeast Regional Office 
9721 Executive Center Drive North 
St. Petersburg, FL 33702 
(727) 570-5312; FAX 570-5517 

F/SER3:BHSEP 2 2 1999 

Mr. James C. Duck 
Chief, Planning Division 
Jacksonville District Corps ofEngineers 
P.O. Box 4970 
Jacksonville, FL 32232-0019 

Dear Mr. Duck: 

This responds to your September 13, 1999 letter relaying additional information requested by the 
National Marine Fisheries Service (NMFS) in a letter dated July 21, 1999 regarding the Lake 
Okeechobee Regulation Schedule Study (LORSS). That letter requested additional information 
regarding implementation of the Water Supply and Enviromnent (WSE) alternative of the 
LORSS. This information was requested so NMFS could evaluate this project's potential for 
adverse impacts to Johnson's seagrass located downstream in the St. Lucie Estuary. 

The information in your letter demonstrates that the WSE alternative may have a marginally 
beneficial effect in terms of timing and delivery of the freshwater.flow to the St. Lucie Estuary. 
This improved flow represents a marginal improvement for the ecology of the St. Lucie Estuary. 
Based on this information, NMFS concurs with your conclusion that this project is not likely to 
affect species protected by the Endangered Species Act under Nl\ifFS purview. 

This concludes Jacksonville District's consultation responsibilities under section 7 ofthe ESA 
for the Implementation of the LORSS for species under NMFS purview. Consultation should be 
reinitiated ifnew information reveals impacts of the identified activity that may affect listed 
species Or their critical habitat, a new species is listed, the identified activity is subsequently 
modified or critical habitat determined that may be affected by the proposed activity. Ifyou have 
any questions, please call Bob Hoffinan, fishery biologist, at (727) 570-5312. 

Sincerely yours, 

--\;,'*~~r 
William T. Hogarth, Ph.D. 
Regional Administrator 
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District Engineer, Jacksonville 
P.O. Box 4970 
Jacksonville, FL 32232 

Attention.: 	 Mr. James Duck, Chief 
Planning Division 

Subject: 	 Draft Environmental Impact Statement (EIS) for the Lake Okeechobee (Lake) 
Regnlation Schedule Study, Central and Southern Florida (C&SF) Project 

Dear Sir: 

Pursuant to Section 309 of the Clean Air Act and Section 102 (2)(C) of the National 
Environmental Policy Act, EPA, Region 4 has reviewed the documentation in which the 
consequences of attempting to fine tune the existing regulation schedule of the Lake are 
evaluated. This proposal seeks to optimize environmental benefits accruing from changing water 
releases concomitant with nominal consequences to existing competing purposes such as flood 
control and water supply. As all involved parties are well aware, this has been a demanding 
challenge. After a great deal ofdehberation. the Water Supply and Environmental alternative 
(WSE) was selected as the preferred option to achieve these goals. It incorporates increased 
operational flexibility in the intermediate depth zones and permits excess water to be discharged 
from the lake at lower water levels when large inflows are expected. 

Experience suggests that this change in the _!egula~ion schedule will provide multiple 
environmental benefits to the lake's ecology. Although no quantification has be done of specific 
Water quility benefits which will result from changing the present regulation schedule, a number 
ofparameters should be positively affected. For example, the lower water depths in the littoral 
zone along the western portion of the lake will experience incremental improvements in water 
clarity (along with sedimentation of adsorbed nutrients), increased vascular plant 
productivity/diversity, and boosts in fisheries' activities. 

This schedule change can not be viewed in isolation, i.e., it mis importance through its 
connection with the ongoing lake-wide phosphorus reduction program It is also significant to 
note that sensitive downstream habitats will be materially benefitted, e.g., the estuaries will 
receive needed freshwater discharges and the Everglades will benefit in terms of improved water 
supply deliveries. While the most current/technically advanced models were used in developing 
the subject regulation schedule, more sophisticated methods continue to be formulated to improve 
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overall understanding ofthe relationship between the project area's hydrology and ecology. 

The EIS notes that additional phosphorous will accompany the extra water being 
discharged south to the oligotrohic wetlands of the Everglades Protection Area (EPA). This is a 
unavoidable, adverse project impar;t.. !:J_gweve:r, we understand that this additional water will be 
treated by Storrnwater Treatment Area 314, which is scheduled for completion .in October 2003. 
Hence, this should be a relatively short-term concern. Nonetheless, because the EPA is such an 
important national wetland resource, every effort should be made to quantify this incremental 
elevation in phosphorous loading as well as determine even the transient ramifications of this 

---,increase. Toward that end, we urge that a comprehensive downstream monitoring program be ·< 
·~-- 'implemented to assure that this projected increase in phosphorous levels in the EPA does not 

result in irreparable hfilm. We suggest !hat the mo.de! a)rea_dy used by the Jacksonville District in 
the Section 404 permit for the Everglades Construction Project-be -employed in this instance. 

On the basis of our review a rating_ofEC-2 has been assigned to this proposal. That is, 
we have a degree of environmen~al conc;:~:ms about the implementation of the WSE alternative, 
but believe that the additional information being developed as the research proceeds can address 
these issues. 

Thank you for the opportunity to comment on this action. Ifwe can be offurther 
assistance or if a meeting is desirable to discuss this or related projects, Dr. Gerald Miller (404­
562-9626) will serve as initial point of contact. 

Sincerely, 

Heinz J. Mueller, Chief 
Office ofEnvironmental Assessment 
Environmental Accountability Division 
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United States Department of the Interior 
OFFICE OF THE SECRETARY 


OFFICE OF ENVIRONMENTAL POLicY AND COMPLIANCE 

Richard B. Russell Federal Building 


75 Spring Street, S.W. 

Atlanta, Georgia 30303 


September 20, 1999 

ER-99/616 

Mark Ziminske 
U. S. Anny Corps ofEngineers 
Jacksonville District, Planning Division 
P. 0. Box 4970 PD-ES 
Jacksonville, FL 32232-0019 

Dear Mr. Ziminske: 

The Department of the Interior has reviewed the Draft Integrated Feasibility Report and 
Environmental Impact Statement for Lake Okeechobee Regulation Schedule Study, FL, as requested. 

General Comments 

Interpretation of the Model Simulations and Selection of the Appropriate Planning Horizon 

The hydrologic modeling for the Lake Okeechobee Regulation Schedule Study (LORSS) has 
proceeded through several iterations, which presents a challenge in interpreting the results and in 
clearly conveying the information to the public in the Draft Environmental Impact Statement (DEIS). 
In the majority oftheDEIS, the Corps has chosento use water model simulations completed in 1998, 
for a broader array ofalternatives, which incorporated estimates of2010 urban and agricultural water 
demands for both the future-without-project condition and the alternatives. On Page DEIS-I 01. the 
Corps also discusses the results-of a si111ulatio11 run in 1999, tl1c.t compared o::lly the existing Run 25 
with a revised version of the preferred alternative, WSE. That latter simulation run was based on 
1995, infrastructure and water supply demands. The Corps has included summary paragraphs ofthe 
results ofthe more recent simulation on Pages DEIS-101 to DEIS 103, but used numbers from the 
2010 demand-based simulation in the summaiv matrix in Table 5.3-1. The decision to more 
completely address the earlier simulations in the DEIS appears to be motivated by the Corps' interest 
in fulfilling NEPA' s requirement in § 1502.13 (b) to "devote substantial treatment to esch alternative 
considered in detail including the proposed action so that reviewers may evaluate their comparative 
merits." 

Although we agree with the necessity to demonstrate in the DEIS that the Corps considered a broad 
array of alternatives, the July 30, 1999, draft Fish and Wildlife Coordination Act (FWCA) report f{\ 
relied exclusively on the most recent modeling ofthe preferred alternative (WSE) versus the no action V/ 
alternative (Run 25). We find several reasons to support the decision to base our evaluation on the 
more recent simulations: 
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altematfa 1s (Rttn 2S). We fitu:I sEWefttl reasons to su:ppeft the decjsioR te base our Wa:luatien: en the 
-more recent simulatiem. 

I. The preferred WSE schedule requires no changes in infrastructure and could be implemented 
immediately. Therefore, we find that the 1995 infrastructure and demand-based simulation 
provides a more reasonable estimation of the likely impact ofWSE over the next three years, 
prior to completion of the Everglades Construction Project. This is in keeping with the Corps' 
statement on Page DEIS-101, "It may be argued that the 1995 base provides a more appropriate 
assessment 'snapshot' ofshort-term effects due to the interim nature ofthe proposed action and 
short-term effects to certain resources, notably WCA3~whichwill begin receiving 'treated' lake 
water from STA 3/4.in 2003." Please also note the Corps' statement regarding cumulative effects 
on Page DEIS-114 that the WSE schedule "is expected to operate only in the short to 
intermediate timeframe." These statements support the Service's decision to evaluate WSE using 
the most recent 1995-based simulations. 

2. The most recent simulation ofWSE included revisions to the operational rules developed in 
the WSE Implementation Plan. 

3. The original modeling of the full range of alternatives, while incorporating predicted 2010 
water demands, did not include those features ofthe C&SF Restudy's Comprehensive Plan that 
are likely to be in operation by 2010. 

The slightly different output from the most recent simulations, combined with different subjective 
decisions about what conditions correspond with a significant beneficial or adverse ecological effect, 
account for the somewhat different interpretations in the Corps' DEIS and the draft FWCA report. 
Both the Corps and the Fish and Wildlife Service (Service) believe that WSE will slightly improve 
ecological conditions in the littoral zone ofLake Okeechobee, but the Service is not confident that 
WSE will significantly improve conditions in the St. Lucie estuary, as concluded by the Corps. This 
distinction should be clarified in the Final EIS. 

Rationale for Deviation from the Schedule 

The Corps states onPageDEIS-88 that, "Ifone ofthe major ecosystems has experienced a large level 
ofstress in recent months and/or years, it may be appropriate to hedge the operational guidelines in 
a direction that would allow for the recovery of that particular ecosystem." Although this idea has 
an intuitive appeal, all technical evaluations of regulation schedules, including WSE, have 
demonstrated the unavoidable trade-offs among ecosystems in the lake, the estuaries, and the 
Everglades. All ofthose ecosystems are at risk for adverse ecological conditions during drought or 
flood. We agree that any given flood or drought is not equally severe throughout south Florida, and 
deviations from the operational schedule may be able to respond to the localized intensity ofextreme 
events. However, it is often difficult to precisely weigh the severity ofimpacts in different parts of 
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tbe C&SF system, and the concept of shared adversity must enter into any proposal to deviate from 
the schedule. The weighing of shared adversity should not be limited to trade-offs among the 
estuaries, Lake Okeechobee, and the Everglades, but should also allow for impacts on urban and 
agricultural areas. 

The balance of beneficial- and adverse consequences in the WSE schedule will be shifted by any 
deviation from the schedule_ Although we recognize that deviations may be justifiable in certain 
circumstances, these cases should be minimized. All of our experience in evaluating regulation 
schedules for Lake Okeechobee shows that a deviation to protect one portion ofthe C&SF system 
is likely to have adverse ·consequences elsewhere in south Florida. We recommend the Corps add a 
brief discussion in the Final EIS of the need .to weigh sl1ared adversity before deviating from the 
approved schedule. 

Threatened and Endangered Species 

Following publication oftheDEIS, the Service found thattheproposed WSE schedule was not likely 
to adversely affect any threatened or endangered species or critical habitat. Informal consultation 
was concluded on July 30, 1999, not requiring issuance ofa biological opinion. Therefore, the Corps 
should correct the statements in Section 7_ 7 (Page DEIS-I08) and Section 9.3 (Page DEIS-119) that 
a biological opinion will be prepared. The Seivice found that expected improvement in habitat 
conditions in Lake Okeechobee's littoral zone would likely be beneficial to the Okeechobee gourd, 
bald eagle (currently proposed for de-listing), the wood stork, and the snail kite. The Service did not 
conclude that WSE will improve habitat conditions in the St. Lucie estuary to the extent that we 
could confidently state that WSE will benefit the West Indian manatee or bald eagles in the vicinity 
ofthe St_ Lucie estuary. The Corps suggests on Page DEIS-108 that WSE would benefit the West 
Indian manatee and the bald eagle in the St_ Lucie estuary. We find that this discrepancy is 
attributable to a difference in the subjective evaluation ofwhat constitutes a significant improvement 
in ecological conditions in considering what are mixed results for the estuaries in the simulations. 

Specific Comments 

Section 1.35. Page DEIS-9 - The word "duplicity" is inappropriate in this context; we recommend \ 
substituting "duplication"_ \ 

' 

Section 2.5.J, Pafte DEIS-14-The genusHydrocotyle should be capitalized. 

Section 2.5.1. Page DEIS-15 and Section 2.13.2. Page DEIS-44 - We believe the correct name is ·,.i (: 
"Moore Haven Canal", .not "Moorehaven Canal". 

Section 2.5.2. Page DEIS-16 - The Corps uses Cymodocea manatorum as the scientific name for · 
manatee grass; we believe the currently accepted scientific name is Syringodium filiforme. 
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Table 5.3-1. Page DEIS-73 - It seems that either the title for the fourth column in Table 5 .3-l needs 1 

to be changed, or preferably (to maintain consistency with the second and third columns), the \ 
numbers within the fourth column need to be changed. The second and third columns are titled \ 
correctly as reporting loss or gain in performance ofthe alternatives, relative to Run 25. However~ 
the fourth column reports the absolute number of events in the simulation period meeting the 
specified performance criteria, not, as the title indicates, the loss or gain relative to Run 25. 

Section 7.5. 7.6.4. Page 2.2, Page DEIS-103 - "Vallisnaria" should be spelled "Vallisnerid'. 

I ' 
Section DEIS-107 - "Agelaius phoerricueS' should be spelled "Agelaius phoeniceuS'. f 
Section 7. 7. Page DEIS-107 - The correct worldwide web address for the South Florida Multi-/ 
Species Recovery Plan is: http://www.fws.gov/r4eao/wildlife/vbms.html. I 

Sectian 7.12, Page DEIS-110 - The Corps states that, "Improvements to the lake's hydroperiod 
should reduce the occurrence ofprolonged high lake stage events in particular, that may be adversely 
impacting native aquatic and marsh vegetation around the lake (emphasis ours)." The scientific 
literature clearly supports a more affinnative statement that vegetation in the lake's littoral zone and 
wading bird foraging conditions were adversely affected by prolonged high lake stages between 1978 
and 1992. There is also adequate evidence that the current Run 25 schedule also has allowed, to a 
lesser degree than in the 1978 to 1992 period, high lake stages that were detrimental to the littoral 
zone. 

Throughout the document -Many of the citations in the text ofthe document do not appear in the ./2;J 
list ofreferences. It appears that large portions ofthe DEIS were assembled from other documents ~ 
available to the Corps, but the references were not carried over from the source documents. The 
following are among the references that we noticed were missing: 

Page in 
DEIS 

Author(s) and Year 

21 Bull et al. 1995 

24 McDiarmid and Pritchard 1978 

26 USFWS 1996 

27 Kahl 1964 
Ogden et al. 1976 
Coulter 1987 
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29 Walters et al. 1992 
Walters and Decker-Walters 1993 

31 Trimble and Marban 1988 

36 Woodward-Clyde Consultants 1994 

37 Snyder and Davidson 1994 
USACE 1998 

38 Diemer and Moler 1995 

40 scs 1994 

42 SCORP 1994 

45 Almy 1996 
Milanich 1994 

84 Changon 1982 

87 Zhang and Trimble 1996 

JOO Richardson et al. 1995 

103 Bierman 1993 

Thank you for the opportunity to review and provide comments on the Draft Feasibility Report and 
EIS. Jfyou have questions about the comments on fish and wildlife resources, please call Bruce Bell 
at 404/679-7089. 

Sincerely, 

JamesH. Lee 
Regional Environmental Officer 

CC: Laura Brown, Chief of Staff 
Office ofWater & Science 
Washington, DC 

OEPC,WASO 

FWS-ES, ATL 
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Robert M. Norton 
4200 Hwy 444 SE 
Okeechobee, FL 34974 
July 31, 1999 

Response: Agrees with selection ofWSE Schedule. No response needed. 



Joseph D. Carroll 
1160 38'' Avenue 
Vero Beach, FL 32960 
September 14, 1999 

Comment: The Fish and Wildlife Coordination Act Report which is prepared by the 
U.S. Fish and Wildlife Service, is normally make a part of a plan or study of this type 
as required by the Fish and Wildlife Coordination Act. This onunission should be 
corrected before the Final Document is presented to Congress or Higher Authority in 
the Corps. 

Response: Agree. On page DEIS-17, paragraph 9.2 the Corps mentioned that the 
U.S. Fish and Wildlife Service was unable to meet it's deadline for preparing the draft 
Fish and Wildlife Coordination Act Report (CAR), but did commit to preparing one 
in time for the Final EIS. The final CAR has been received and is included in the 
FEIS as ANNEX A. 



Friends of Lake Okeechobee 
2252 SW 22"' Circle North 
Okeechobee, FL 34974 
Not Dated 

Response: Supports WSE and states the lake's resources (littoral zone) should be 
used to determine suitable lake levels. Provided a petition with 1,242 signatures 
supporting the WSE schedule. No response needed. 
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Fishermen Against Destruction of Environment, Inc. 
P.O. Box 16061 
West Palm Beach, FL 33466 
September 29, 1999 

Response: Supports the WSE schedule and it's swift implementation. No response 
needed. 



Sierra Club 
South Florida/Everglades Office 
2937 SW 27" Avenue 
Suite 101 
Miami, FL 33133 
July 29, 1999 

Response: Supports WSE schedule. No response needed. 



National Audubon Society 
444 Brickell Avenue 
Suite 850 
Miami, FL 33131-2405 
September 1999 

1. Comment: The National Audubon Society (NAS) encourages the Corps to provide 
more background infonnation on historical ecological conditions in Lake Okeechobee 
and it's vicinity. 

Response: The Coips has prepared a draft and final EIS that is intended to provide the 
decision maker with sufficient infonnation with which to make an informed decision 
regarding the nature of the proposed. action, alternative actions and the impacts associated 
with the array of alternatives. In keeping with NEPA and Department of the Anny 
guidance, it is intended to be a brief and concise document with appropriate use of 
references to guide the reader to more detailed documents which may provide 
background information. In this instance, additional background information would not 
affect, in any way, selection of the plan, nor the anticipated impacts associated with the 
plan. For further information on ecological conditions within and around Lake 
Okeechobee, you may reference the 1995 publication entitled "Ecological studies on the 
littoral and pelagic systems of Lake Okeechobee, Florida (USA)" or the Final Integrated 
Feasibility Report and Programmatic Environmental Impact Statement for the Central 
and Southern Florida Project Comprehensive Review Study, Appendix J. Both citations 
are included in the list of references in the Final EIS. 

2. Comment: NAS finds the discussion of impact of water levels on the various 
ecological parameters of Lake Okeechobee to be in need of additional detail and 
conceptual development, and encourages the Corps to improve these sections. The 
treatment of snail kites for instance does not include the Florida population status, what 
percent of the Kite population uses Lake Okeechobee during various parts of the year, 
what habitat conditions on Lake Okeechobee are beneficial during various parts of the 
year, and how snail kites have responded to past Lake Okeechobee water level changes 
(or are likely to respond to any of the proposed schedules). · 

Response: Section 2.7.1 {Threatened and Endangered Fauna) of the draft EIS states: 
"For a complete species description, taxonomy, distribution, habitat requirements, 
management objectives, and current recovery status, reference the Draft Multi-Species 
Recovery Plan for the Threatened and Endangered Species of south Florida, Volume I" 
(web site address provided). The description of existing conditions of the snail kite and 
other fauna, including their relationship to hydroperiods in Lake Okeechobee are 
succinctly described in the EIS. Certainly there is a wealth of information that has not 
been included, but is included by reference (in keeping with NEPA guidelines). Further 
detailed information is also included in the Final EIS, as a part of the Final Fish and 
Wildlife Coordination Act Report (Annex A), specifically section IX addresses the 
ecological conditions and anticipated impacts to threatened and endangered species. 



3. Comment: In Section 7.5.2.1, Vegetation within Lake Okeechobee, it would be more 
accurate to state that "hydroperiod is the most important single factor in wetland 
vegetation assemblages." 

Response: The reference statement has been modified in the Final EIS to emphasize the 
critical impact ofhydroperiod on lake vegetation assemblages. 

4. Comment: Page 104 of the draft EIS states that "When lake stage declines below II ft 
NGVD for instance, the stage considered to be extreme on the low end, 95 percent of the 
littoral zone is exposed land without standing water. In that condition, it no longer can 
function as habitat for fish and wildlife that depend on local fish populations as a food 
resource. This statement sounds as though these drying periods are hannful, when the 
opposite is true. NAS recommends that the narrative emphasize that wetlands must dry 
periodically to remain healthy and productive. 

Response: The Corps simply paraphrased published literature (Havens 1998) in stating 
that prolonged extreme low lake stages can also have a detrimental effect, even though 
periodic dry down of the marsh is acknowledged as a benefit to the marsh ecosystem. 
The reference paragraph has been edited accordingly. 

5. Comment: The LORSS DEIS could build on the "Wildlife Survey and Habitat 
Utilization Study of Western Littoral Zone, Lake Okeechobee, Florida" (Appendix 
E)...as the study is presently treated, it is a snap-shot in time ofLake Okeechobee..." 

Response: The referenced Appendix was intended to provide just that, a "snap-shot" of 
Avian and herpetological communities observed within specific vegetation communities. 
Simple trends related to hydrological conditions were also addressed as a part of the 
study, but due to the short term nature of the study, and other circumstances described in 
the report, it was not possible, nor appropriate to extrapolate these data to infer long term 
effects on Lake Okeechobee wildlife or vegetation communities. The study was 
beneficial in identifying a list of species, their relative abundance and possible trends 
regarding species preferred habitat. 

6. Comment: NAS recommends that USACE and SFWMD work with other state 
agencies to address water quality concerns associated with Lake Okeechobee inflows and 
outflows... Expedite authorization, design, permitting and construction ...necessary for 
storage/dampening of water discharges from Lake Okeechobee...Expedite 
construction...to treat water from Lake Okeechobee to the EPA default total phosphorus 
criteria of 10 Parts per billion. 

Response: We agree that the referenced standards and modifications 'are necessary, but 
do not concur that it would be advantageous to further delay regulation schedllle adoption 
pending water quality actions. Establishing water quality standards, total maximum daily 
loads and other State regulatory standards is not within the scope of the Federal Lake 
level regulation study. All of these actions are urgent and desirable, but they can occur 



with or without the regulatory schedule modification, and adoption of a water regulation 
schedule is urgently needed now. It caruiot be held contingent upon water quality 
regulation. All of the referenced design and construction activities are planned for 
upcoming years, but the urgent need for water level regulation schedule change cannot be 
held in abeyance until the construction of future structures, adoption of future standards, 
or other future activities are achieved. The schedule can be adapted to future needs as 
many times as needed. 

7. Comment: Navigation impacts are expected to be minimal, given the infrequent and 
irregular nature of commercial traffic. Occasional delays would likely cause fairly 
infrequent deferred shipments. 

Response: We acknowledge that the navigation impacts most likely will be fairly 
insignificant. The relatively very small impacts mentioned in the report (summarized in 
Table ES-I, Appendix D) represent worst case scenarios. The minor nature of low lake 
level-caused transportation delays and associated economic impacts would be negligible. 

8. Comment: The threat to Lake Okeechobee recreation values in the report might be 
conservative because the analysis focuses on the short-term recreation impacts of 
alternative regulation schedules. If the fishery were to substantially collapse, the fishing 
industry would follow, as would other tourism attractions such as wading bird watching. 
This "declining resource" scenario deserves further analysis. 

Response: While such further detailed evaluation of these potential long term effects has 
not been undertaken, doing so most likely would not alter the recommendation to adopt 
the WSE schedule. WSE is considered to be the best schedule in terms of environmental 
impacts, and the economic impacts that were identified are very small. With the limited 
scope and resources available for this investigation, decision support analysis and its 
documentation have focused on relevant differences between expected conditions with a 
continuation of the without-project condition (Run 25), and with the various alternative 
regulation schedules that have been addressed. The "declining resource" scenario would 
shed light on the importance of the Lake Okeechobee resource, which we acknowledge is 
significant. But since we do not envision this scenario realistically as a consequence of 
any of the regulation schedules considered, including the existing Run 25, we did not 
undertake this analysis. 

9. Comment: The "unit day value" (UDV) approach for estimating recreational resource 
values with Run 25 vs. the alternative schedules does not go far enough. The "access" 
variable should be refined to better model the various user groups. The full impact of 
tourists is missed by the UDV approach since it doesn't include the impact of tourism 
spending on the local/regional economy, which would be in serious jeopardy with long­
term declines in Lake Okeechobee's environmental health. 

Response: We acknowledge the less than perfect approach to assessing recreational 
impacts with the UDV methodology. Further detailed analysis is beyond the scope of 
this study, and would not change the decision to recommend a change to WSE. 
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Economic impacts associated with changing the schedule, as identified in the report, are 
relatively small, and economic considerations comprise only one of the factors that have 
combined to help in making a decision to recommend ·a change in the regulation 
schedule. The evaluation of ecosystem benefits to the lake's littoral zone and marsh, 
while not translated into economic effects, are acknowledged and are the primary reason 
for recommending WSE as an improved regulation schedule. 

10. Comment: Considering the social-economic and environmental impacts associated 
with each of the proposed alternatives, it appears that alternative WSE is the most 
appropriate of the proposed interim regulation schedules. 

Response: Agree. 

11. Comment: The NAS recommended that distribution of discharges from Lake 
Okeechobee be reevaluated on a regular basis and modified if necessary to minimize 
impacts associated with the poor quality of Lake Okeechobee discharges. 

Response: Note 3 of the WSE regulation schedule states that releases through various 
outlets may be modified to minimize damages or obtain additional benefits. Consultation 
with Everglades and estuarine biologists is encouraged to minimize adverse effects to 
do'Wilstream ecosystems. 



Florida Department of State 
Division of Historical Resources 
State Historic Preservation Officer 
R.A. Gray Building 
500 South Bronough Street 
Tallahassee, FL 32399 
August 17, 1999 

Comment: Following review of the Draft EIS, we note that WSE will not affect 
significant historical resources. This project will therefore have no effect on any sites 
listed, or eligible for listing, in the National Register of Historic Places, or otherwise of 
historical, architectural or archaeological value. 

Response: Concur. 
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State of Florida Clearinghouse 
Department of Community Affairs 
2555 Shumard Oak Boulevard 
Tallahassee, FL 32399-2100 
January 4, 2000 

Comment: The letter provides consolidated State review comments on the DEIS. The 
State of Florida has determined that the Lake Okeechobee Regulation Schedule Study 
is consistent with the Florida Coastal Management Program. 

Response: Concur. 

(1) Division ofForestry 
Forest Resource Planning & Support Services Bureau 
3125 Conner Blvd., Mail Stop C23 
Tallahassee, FL 32399-1650 

Comment: Consistent with the Florida Coastal Management Program 

Response: Concur 

(2) Division of Community Planning 
3125 Conner Blvd., Room 365.02 
Tallahassee, FL 32399-1650 

Comment: No Comment 

Response: Concur 

(3) Florida Coastal Management Program 
3125 Conner Blvd., Room 320.05 
Tallahassee, FL 32399-1650 

Comment: Project is consistent with the Florida Coastal Management Program 

Response: Concur 
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Department of Environmental Protection 
Marjory Stoneman Douglas Building 
3900 Commonwealth Boulevard 
Tallahassee, FL 32399-3000 
September 29, 1999 

1. 	 Conunent: We agree that the adverse effects to Lake Okeechobee, remnant 
Everglades and estuarine systems have significant environmental and economic 
impacts that should not be deferred to the Restudy. Operational changes that can 
maximize benefits to the natural system with little impacts to others should be 
quickly implemented. 

Response: Concur 

2. 	 Comment: It is clear that both Run WSE and Run 22 AZE are environmentally 
preferable to the current operational schedule, Run 25 or COE and HSM. 
However, ... the first phase of the EAA storage component would not be complete 
until 2009. 

Response: Concur 

3a. 	Conunent: To fully evaluate the potential impact of the proposed regulation 
schedule on STA% and phosphorous loading into Everglades marshes, a two step 
evaluation should be undertaken: ... the difference in phosphorous loading to the 
Everglades resulting from the immediate (no STA%) implementation of the 
proposed regulation schedule. 

Response: Water quality modeling of the regulation schedules was conducted to 
evaluate the overall conditions in the estuaries and the Water Conservation Areas that 
would result from implementing the different schedules. These results are discussed 
in Section 5.3.1.4 on pages FEIS 66-68. The modeling conducted includes describing 
the "worse case scenario" because of time and budget constraints since it was not 
feasible to model a large number of scenarios to reach a decision on whether or not to 
implement a new regulation schedule for the Lake. 

3b. Conunent: The effect of increased phosphorous loading to STA 3/4 in the interim 
period 2003-2009 should be evaluated to ensure that the performance of the 
STA is not compromised by the proposed regulation schedule. If adverse 
impacts are predicted to occur, the design and operation of STA 314 may have to 
be modified. 

Response: Water quality modeling to evaluate the effect of inflows into STA o/4 for 
the years 2003-2009 will be accomplished during subsequent studies(to this EIS) as 
part of the Comprehensive Study. 
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4. Comment: 	The report states that none of the operational schedules are expected 
to impact existing lake water quality. However, Run 22 AZE with its lower 
stage... reducing the impact of internal nutrient sediment recycling ...and slow the 
spread of cattails through the littoral marsh. 

Response: See response numbers 10, 12,and 13 from Dr. Alan Steirunan's Comments 
from the South Florida Water Maoagement District Letter dated Aug 31, 1999. 

5. 	 Comment: Estimated average annUal economic effects of the alternatives show 
that Run 22 AZE ... increased tourism, and improved real estate conditions. 

Response: Concur 

6. 	 Comment: If adopted, one of the most important components of the WSE 
Schedule is the potential water management flexibility ...it is recommended that a 
broad based interagency committee be created to include this Department and 
other agency staff ...This interagency committee should be given the 
responsibility to review long range weather forecast information ...and make lake 
water level management recommendations to the SFWMD Board of Governors. 

Response: Agree 

7. 	 Comment: The average phosphorus concentration in discharges from the lake "at 
lower water levels" should be modeled. The SFWMD Lake Okeechobee Water 

Quality Model can be used for such a determination. Discharges from the lake at 
low water levels may be higher in phosphorus, resulting in an increased­
phosphorus loading downstream. 

Response: Additional water quality modeling at different water levels will not be 
conducted prior to implementation of the WSE. Sufficient modeling was conducted t 
evaluate the different regulation schedules sufficiently enough to determine that 
unacceptable phosphorous levels will not result from implementing the WSE. Refer 
to page FEIS-53. Refer also to responses to SFWMD, Dr Alan Steinman's comment 
numbers 12 and 13. 

8. 	 Comment: We disagree with the statement that "an assumed 100 ppb inflow ... 
According to current water quality data (SFWMD, FDEP), this is an accurate 
description of the phosphorus concentration in lake discharges. 

Response: See Pages 67-68 FEIS 

9. 	 Comment: We would like to see a summary of Dr. Walker's results ... This work 
is not posted at his Internet website. 

Response: At the time ofpublication the data summary was not available. 
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Florida Fish and Wildlife Conservation Commission 
620 South Meridian Street 
Tallahassee, Florida 32399-1600 
August 5, 1999 

1. 	 Comment: Of the alternatives identified by the draft report, WSE appears to have the 
best potential to balance of often competing needs for water supply ...On the whole, 
it appears that WSE would result in slightly improved foraging conditions, relative to 
Run 25, for wading birds in the littoral zone, as well. 

Response: Concur 

2. 	 We remain very concerned about the predicted impacts to water quality in WCA-2 
and -3 and request clarification as to why less loading would occur in WCA-1. In 
addition ... we request the US EPA and FDEP examine the water-quality analysis 
very carefully to determine if the excess loading would violate water-quality 
standards. 

Response: The hydraulics of the WCA(s) dictate the flows into each WCA. Also 
reference United States Environmental Protection Agency, Region 4, Comment letter 
dated September 29, 1999. 

3. In order to provide further guidance as to the implementation of WSE, we recommend 
that the decision-making trees presented as Figures 6.1-2 and 6.1-3 be explicitly 
incorporated as a part ofregulation schedule for WSE. 

Response: Incorporated, see pages FEIS 79-81. 

4. Connnent: The FWC suggested that they participate in the WSE operational advisory 
group. 

Response: The day-to-day operation of Lake Okeechobee and its environs, aq.d the 
interpretation of the regulation schedule operational guidelines are the responsibility of 
the SFW11D and the Corps, and cannot be shared with or assumed by entities outside of 
these two agencies. However, when necessary, we will continue to coordinate with 
appropriate agencies as we have in the past. When emergency situations arose which 
could potentially affect communities or resources under other agencies' authority, the 
Corps and SFWMD called upon the expertise of those agencies to assist us with assessing 
the problem, formulating solutions and mitigating potential impacts. After 
implementation of the WSE schedule, the Corps and the SF\VMD will coordinate to plan 
an annual public information meeting/workshop to keep the public and other agencies 
informed of operational decisions performed throughout the year. The Corps and 
SFWMD also welcome input at any time by interested agencies through informal 
channels. Additional meetings may be held to address special issues, such as El Nino. A 
SFWMD/Coips linked webpage is also being planned that will display updated Lake 
Okeechobee and related operations. 
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Southwest Florida Regional Planning Council 
4980 Bayline Drive, North 
Ft. Myers, FL 33917-3909 
September 15, 1999 

Comment: The Council reviewed the DEIS and found it to be "Regionally 
Significant and Consistent" with adopted goals, objectives, and policies of the 
strategic Regional Policy Plan. 

Response: No response needed 
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Florida Department of Agriculture & Consumer Services 
The Capitol 
Office of Agricultural Water Policy 
Tallahassee, FL 32399 
September 30, 1999 

Comment: The proposed WSE schedule is a significant departure from any previous 
methodology for managing Lake Okeechobee and we view its adoption as a positive step. 

Response: Concur. 

1. 	 Comment: In addition to the flexibility within the WSE ... when is it likely that 
deviations will be made from the WSE guidelines. 

Response: See FEIS page 77 

2. 	 Comment: DEIS-75, paragraph 1: It is not clear if the detailed operational decision 
tree . . . We recommend that it is included, especially· since the tree indicates where 
operational ... their respective schedules. 

Response: See FEIS pages 79-81. 

3. 	 Comment: DEIS-64, paragraph I: The level of uncertainty present in the Lake 
Okeechobee Water Quality Model is ... when total number of years is used in one 
description and relative percentage ofyears in the next. 

Response: This has been simplified, See FEIS pages 65-67. 

4. 	 Comment: DEIS-77, Fig. 6.1-1: There seems to be an inconsistency with this figure 
and the decision tree... The decision tree incorporates the forecasting capability 
developed as part of the WSE schedule. 

Response: Figure 6.1-1 has been modified see FEIS page 79. 

5. 	 Comment: DEIS-88, last paragraph: There is a discussion of the possibility from the 
WSE guidelines ... We would like to request that you include the Department of 
Agriculture and Consumer Services on your WSE Operational Team. 

Response: The WSE team will be made of several Federal, State and other agencies that 
have an interest in Lake Okeechobee. 
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6. 	 Comment: DEIS-92, second paragraph: The statement that the logic and reasoning 
behind crucial decisions 'should' be noted ... real time documentation of operational 
decisions under this proposed must be a mandatory component of implementing this 
schedule. 

Response: Scientific research models were extensively used to determine the best 
schedule for the Lake Okeechobee Regulation Schedule Study. 

7. 	 General Comment: A single web page with all the information used to make Lake 
Okeechobee decisions should be set up by either the Corps or SFWJ\.ID. At this time 
the climate information is on one or more \VMD web locations while the operational 
summary is on the Corps site. 

Response: Noted, good suggestion. 

8. 	 Comment: DEIS-9, last paragraph: While we are glad to read about your recent 
guidance to "'avoid duplicity", the correct term in this context is "duplication". 

Response: This error has been corrected in the FEIS. See FEIS page 9, section 1.3.5. 

9. 	 Comment: DEIS-12, Table 2.2-1: Several of the numbers in this table appear to be in 
the wrong place. 

Response: This has been corrected in the FEIS. See FEIS page 12 Table 2.2-1. 

10. Comment: 	DEIS-36, paragraph 3: Where do the EAA canals enter Martin Connty or 
the St. Lucie River? 

Response: The EAA canals do not enter Martin County or the St. Lucie River. 

11. Comment: 	DEIS-53, paragraph 2: SFWMD has some information that indicates 
lake levels do have an impact on intake water quality, at least in some zones of the 
lake. Also, the lake sediments are a source ofphosphorus ("pollution"). 

Response: These issues are discussed in much detail in the FEIS page 53. 

12. 	 Comment: DEIS-71, paragraph 1, line 1: It is not clear what "further study" was 
conducted that resulted in the conclusion that WSE is better than HSN for water 
supply, or has the topic changed here? 

Response: This has been explained more clearly in the FEIS page 73 paragraph 1. 
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South Florida Regional Planning Council 
3440 Hollywood Boulevard, 
Suite 140 
Hollywood, FL 33021 
August 18, 1999 

Response: Letter States the proposed schedule is consistent with the goals and 
policies of the Strategic Regional Policy Plan for South Florida. 
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Florida Fish and Wildlife Conservation Commission 
Office of the Executive Director 
620 South Meridian Street 
Tallahassee, FL 32399-1600 
August 31, 1999 

Response: This letter covered under the same cover letter dated August 5, 1999. 
Please refer to page 14 for Comments and Responses. 

19 




South Florida Water Management District 
P.O. Box 24680 
West Palm Beach, FL 33416-4680 

The SFWMD had the following connnents: 

Dr. Karl E. Havens' Comments 

A. DEIS-5, Section 1.3.1: Delete the sentence, "Modified lake operations should increase 
the storage capacity of the lake, while reducing damaging environmental impacts." 

Response: Agreed. Sentence deleted. See Page: FEIS-5 

B. DEIS-5, Section 1.3.2: Delete statement about biodiversity and productivity and revise 
wording of the rest of the paragraph to define objectives more clearly. 

Response: Agreed. Delete entire Section 1.3.2 and replace with: "The objective of this 
study is to develop and select a new regulation schedule that will optimize environmental 
benefits with little or no impact to the competing purposes of flood control, water supply, 
navigation, salinity control and recreational purposes." See Page: FEIS-5 

C. Ifpossible, perhaps the current vegetation map could be used. The map ofRichardson 
has a high degree of error. 

Response: Not sure to what the comment is referring. The map used to illustrate 
vegetation with Lake Okeechobee, presented in Appendix E, was in fact the most current 
vegetation map at that time, developed by the South Florida Water Management District 
and provided to the Corps for this study. See Page: FEIS-Appendix E 

D. The report should indicate that many of the submerged plant beds along the western 
and northern lake shore have been eliminated, possibly by high lake stages, in the last 
FIVE years (not "a couple" as the Draft EIS indicated). The report should also include 
mention of the formation of an organic berm along the western lake shore. 

Response: The time frame has been corrected in the Final EIS. The organic berm has 
also been mentioned as an element of the existing condition. See Page: FEIS-14 

E. DEIS-15: The statement that "torpedograss outcompetes other species at most water 
levels" is not supported by scientific data and is contrary to recent scientific work which 
indicates that torpedograss is stressed at high water levels relative to certain native 
species (e.g. Eleocharis). 

Response: Concur. The statement has been omitted from the Final EIS. See Page: 
FEIS-15 



F. DEIS-15: Hydrilla does provide good fish habitat for fish foraging. The text of the 
Draft EIS should state this emphatically and not refer to the issue being "hotly debated". 

Response: This was a reference from a personal communication, although not cited. We 
agree, however, that hydrilla does probably provide good fish foraging habitat and the 
text has been edited accordingly. See Page: FEIS-15 

G. DEIS-21; Sentence alluding to Wayne Nelson as a fishing guide needs to be reworded. 

Response: Agreed. Fishing guides has been changed to read "Fishermen". See Page: 
FEIS-21 

H. Nearly all of the citations in the Draft EIS are "personal communications", many from 
non-scientists. This weakens the document. 

Response: There are over 70 cited scientific publications that were referenced in 
preparing this document. Several personal communications were cited as they reflect the 
first hand investigation that the authors of the Draft EIS performed in order to gather 
relevant information from individuals with extensive and in-depth experience on the lake, 
as resource users, to bolster the scientific evidence. Also, the DEP 305 B report is 
considered to be a fairly authoritative compilation ofwater quality information and is 
considered to be an appropriate reference. 

I. The lake is not "tending to become hypereutrophic". By most classification schemes, it 
reached that state in the early 1980's. 

Response: Noted No response necessary. 

J. Please clarify the extent of a "continuous algal bloom'', it likely was not continuous 
across the entire lake. 

Response: The text was clarified in the Final EIS to "a large algal bloom", as it was a 
significant bloom of undetermined size. 

K. The concept of flooding the littoral zone resulting in increased phosphorus 
concentrations in the water was shown to be nonsensical when critically evaluated 
(Havens 1997, water levels and total P in Lake Okeechobee). 

Response: Noted No response necessary. 

L. DEIS-34, last paragraph: The southwest region of the lake has very poor water quality. 

Response: Concur. See Page: FEIS-35. Delete the last sentence and replace with: 
"According to a generalized assessment, the lake has fair water quality conditions, except 
for Myrtle Slough and the southwest region of the lake in the near shore area which were 
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shown to have poor water quality (Havens and James, 1999, Decreased transparency due 
to mud sediment resuspension in the near-shore region ofLake Okeechobee, Lake and 
Reservoir Management). The extreme south-southwest section of the lake has good water 
quality conditions which are described by the 305(b) report (FDEP, 1996)." 

M. DEIS-51, Section 4.1: Rewrite sentence to be more objective. 

Response: Agreed. Section 4.1 has been rewritten as follows: See Page: FEIS-51 

"Public sentiment surrounding Lake Okeechobee and the issues involved in this study 
have been controversial and are not far removed from the conflict between encroaching 
human development and the natural environment. The lake plays a very important role as 
a primary source of water supply for nearby urban areas, the Lake Okeechobee Service 
Areas and the productive Everglades Agricultural Area that lies to the immediate south of 
the lake. The lake also continues to grow in importance as a backup water supply source 
for the already heavily populated, and continually growing, urbanized areas of the Lower 
East Coast ofFlorida. Increased heavy rainfall over the past several years has contributed 
to higher lake stages, resulting in impacts to the lake littoral zone. This has also resulted 
in more frequent freshwater discharges to the Caloosahatchee River and St. Lucie 
estuaries, which can impact their ecosystems. Public concern over these environmental 
impacts is increasing as these important diverse and productive ecosystems continue to 
decline. Some environmentalists and scientists advocate lower lake stages to protect the 
lake littoral zone, an important habitat for fish and wildlife. This study will attempt to 
address all of these concerns." 

N. DEIS-51: Explaining the relationship between submerged aquatic vegetation and 
water quality will bolster this section on Ecological :Problems and Opportunities. 

Response: The suggested text has been added to the Final EIS. See Page: FEIS-51/52 

0. DEIS-53, paragraph 2: The statement that the .. lake itself is not a source of pollution" 
is incorrect. 

ResponSe: Concur. See Page: FEIS-53. The second sentence has been deleted and 
replaced with: .. The lake has very large deposits of sediments that have accumulated from 
the various pollution sources over the years. These nutrient deposits are so substantial 
that they are a significant cause of turbidity. Based on current modeling, even if all 
existing external loads were discontinued immediately, a significant time period (at least 
20-25 years) would pass before the nutrient concentration outflows from the lake would 
start to show a response (concentration levels falling). Tiris is due to the buffering effect 
of these large sediment deposits ofnutrients." 

P. DEIS-64, paragraph I: Double check conclusions shown by the WASP model. 

Response: Concur. See Page: FEIS-65. Last sentence in paragraph 1 deleted and 
replaced 'With: ..The limited modeling available over the period being simulated (31 
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years) illustrates that there is a slight advantage to Run 22AZE over Run 25 and WSE. 
However, given the uncertainty/accuracy of the available modeling, there appears to be 
no significant differences for overall water quality in the lake between the different 
schedules. Yet, it should be noted that lower lake stages are desirable for the health of 
the lake in the littoral zones. The WSE schedule is anticipated to best achieve this effect 
(lower lake stages) because it uses climatological forecasting." 

Q. DEIS-63: The summation of"undesirable events" is problematic because it gives 
equal weight to highs and lows. 

Response: In paragraph 5.3.1, delete the entire second sentence. Replace with "HSM 
produced several more extreme high lake stages than the existing Rl.lll 25 using the 2010 
base (Appendix A)." Also, in the eighth line, after the word "alternatives" add the 
following: ''Under the WSE schedule, there is a small (about 5%) reduction in the 
frequency ofhigh lake stage events (>15 feet), but no significant increase in lows (>12 
feet), as compared to Run 25. In other words, the WSE schedule takes a small step 
towards fixing the problem with high lake stages, without doing it at the expense of 
creating more lows. Furthermore, WSE should actually perform better as climate 
forecasting abilities evolve." See Page: FEIS-64 

R. DEIS-99: The performance measures listed are not "generally accepted by lake 
researchers." 

Response: Sentence will be clarified. Replace the words, "It is generally accepted by..." 
with "Over the course of several performance measure workshops and study team 
meetings, it was generally accepted by the attending ...". See Page: FEIS-101 

S. DEIS-100: There is no scientific evidence that supports the statement that high lake 
stages "furthered the spread of exotics". 

Response: Agree. The statement has been edited out of the Final EIS. See Page: FEIS­
100 

T. DEIS-100: The SF\Vl\1D has conducted two quarterly surveys of submerged aquatic 
vegetation, at 42 sampling locations. They have found that alOng the western and 
northern shore, where SAV was entirely eliminated in recent years, no SA V has returned. 
Recommend the EIS be revised on page 100 where empirical data suggested otherwise. 

Response: Noted. Will review data again. 
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Mr. Tommy Strowd's Comments 

1. Figure 6.1-1, following DEIS-76: Recommend that the Decision Tree be incorporated 
as part of the new schedule. 

Response: Concur. A note has been added to Note (2) of the WSE regulation schedule 
referencing the Decision Tree, and a note has been added to the Decision Tree, Parts 1 
and 2, that references the WSE regulation schedule. Figure(s) 6.1-1, 6.1-2, and 6.1-3 
should replace the current figures on pages: FEIS 79, 80, & 81. 

2. Figure 6.1-1, following DEIS-76: The regulation schedule table makes no reference to 
long-term forecasts. 

Response: A note has been added to the schedule. 
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Mr. Peter Doering's Comments 

Specific Comments 

2.5.2 Estuarine Vegetation 

1. DEIS-16: The scientific name of manatee grass is Syringodium filiforme. 


Response: So noted and edited in the Final EIS. See Page: FEIS-16 


2. DEIS-16: Vallisneria is misspelled. 


Response: So noted and edited in the Final EIS. See Page: FEIS-16 


3. DEIS-16: Thalassia also occurs in Charlotte Harbor. 


Response: So noted and edited in the Final EIS. See Page: FEIS-16 


4. DEIS-17: Haddad and Sargent, 1994 reference was not in the literature cited section. 


Response: So noted and edited for the Final EIS. See Page: FEIS-17 


2. 6. 2 Estuarine Fish and Wildlife 

5. DEIS-22, Section 2.6.2 Estuarine Fish and Wildlife: This section needs more 
information on the St. Lucie Canal and the Caloosahatchee River. 

Response: Disagree, no additional information added. See Page: FEIS-22 

2. 7 Threatened and Endangered Species 
2. 7.1.4 Bald Eagle 

6. DEIS-28: Third sentence is not complete. 

Response: The sentence has been revised to read: "Eagle numbers have responded 
positively to the banning ofDDT and other organochlorines, and bald eagles have now 
been reclassified from an endangered to a threatened species." See Pages: FEIS-27 & 
28 



2.10 Socio-Econonics 

7. DEIS-36, Section 2.10: Include some socio-economics about the estuaries. 

Response: The estuaries are important, and there is discussion concerning the St. Lucie 
and Caloosahatchee Basins in Appendix D, "Socio-Economics Final Report" (Appendix 
D: Section 2.1.1, Agriculture in the Caloosahatchee and St. Lucie Basins and the North 
Shore, Lake Okeechobee Service Area; Section 2.7.2, Agricultnral Water Supply 
Evaluation ofAlternative Regulation Schedules, St. Lucie and Caloosahatchee Basins; 
and especially Section 7, Commercial and Recreational Fishing in the Caloosahatchee 
and St. Lucie Estuaries). See Page: FEIS-Appendix D 

8. DEIS-52, paragraph 2, sixth sentence: Change this sentence to read: "At flows from 
the lake exceeding 1,500 cfs, the estuary becomes increasingly fresher until the whole 
system is freshwater at flows near 3,500 cfs." 

Response: Sentence revised. See Page: FEIS-52 

General Comments: 

Sections: 5.3.1.1 Lake Okeechobee, 5.3.1.2 St. Lucie: Estuary, 5.3.1.3 Caloosahatchee, 
5.3.1.4, & 5.3.1.5 

9. Evaluate the effects of the different alternatives on Lake Okeechobee, the estuaries, 
the WCA(s)and Everglades National Park. 

Response: WSE appears to perform better for some areas (most notably in the lake) over 
the other alternatives, with no adverse impact to existing project purposes, including 
water supply. However, it is not without some minor adverse impacts and other 
alternatives demonstrated positive attributes as well. 

I 0. DEIS-69, Section 5.3.3: "Certainly for the Caloosahatchee, 22AZE was much better 
than Run 25 or WSE." 

Response: The modeling did indicate that the Caloosahatchee had a better outcome for 
Run 22AZE under some conditions, but the subject statement, i.e., "WSE does not seem 
to have a significant difference relative to the other alternatives ...." was addressing the 
overall analysis ofboth estuaries. Please see Appendix A of the EIS, Table 4, page 19, 
Section 6 "Trade-Off Analysis" for clarification. WSE is not the solution to all problems, 
but appears to benefit the lake without worsening the estuaries' situation relative to the 
other modeling runs. Correcting the estuaries' problems of hyper and hypo salinity can 
only be addressed with greater storage in the system. This component is being addressed 
in the Restudy. 



11. DEIS-69, last paragraph: Comment concerning the differences between WSE and 
Run 25 in regard to Vallisneria beds. Also, doesn't Run 22AZE subject the estuaries to 
fewer high discharge events in the wet season? 

Response: Reply to the comment that addresses the lack of freshwater problems with 
Vallisneria beds during the dry season, etc.: Agree that when looking at individual 
estuaries under certain conditions, the Run 25 and Run 22AZE have some benefits to the 
estuaries relative to WSE. However, without trying to value one estuary over another, 
based on the limited modeling, it appears that WSE improves the lake's health without 
sacrificing the estuaries (looking at both estuaries) relative to the other schedules. Once 
again, without more storage in the system there is a limit to what can be done to address 
these problems. It comes down to a series of tradeoffs. The Restudy will address this 
problem and provide better options in the future. 

12. DEIS-70, Section 5.3.4: The sentence that begins, "Because of the small differences 
in performance..." doesn't make the argument that WSE was the best schedule very 
persuasively. 

Response: Agree 

13. The report fails to convey an understanding of estuarine problems associated with 
water quantity (recommended text is offered to include with Final EIS). 

Response: The proffered text has been integrated into the Final EIS to strengthen this 
point. 

14. Given the conclusions about the three alternatives (WSE, Run 25 and 22 AZE), the 
justification ofWSE, especially for the estuaries, is weak. 

Response: As the comment points out, in actuality there does not exist a strong rationale 
to implement WSE for the benefit of the estuaries. The principal benefit ofWSE, as 
explained in the Draft and Final EIS, is within the lake. 
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Mr. Robert Chamberlain's Comments 

1. DEIS-ii: High lake stages do not make large regulatory releases more frequently than 
the proposed lower schedules, which makes the sentence a little misleading. 

Response: Concur. Delete the frrst sentence of the third paragraph. See Page: FEIS-ii 

2. DEIS-!: The statement in the Draft EIS "discharges control the ecology of the SLE and 
CE" is too strong. 

Response: Concur. This has been edited as suggested in the Final EIS. See Page: 
FEIS-1 

3. DEIS-5, Section 1.3.2: Restate the study goals. 


Response: Concur. This paragraph has been rewritten. See Page: FEIS-5 


4. DEIS-8, paragraph 3: Caloosahatchee River does not extend into Collier and Charlotte 
Counties. 

Response: Concur. See Page: FEIS-8. The sentence now reads: "The Caloosahatchee 
River passes through parts of Glades, Hendry, and Lee Counties." 

5. DEIS-16: Correct the species name of manatee grass. Vallisneria is upstream in the 
CE (Caloosahatchee Estuary) and is not a seagrass. Shoal grass is downstream in the 
estuary and extends beyond Shell Point. Shoal grass and turtle grass are in San Carlos 
Bay and lower Charlotte Harbor. 

Response: These changes have been made in the Final EIS. See Page: FEIS-16. 

6. DEIS-22: There is no discussion of fishery issues in the existing conditions for the 
Caloosahatchee River. 

Response: Concur. This section has been enhanced to include a discussion of fishery 
issues. See Page: FEIS-22 

7. Provide a more in-depth discussion of pulse releases. 

Response: Concur. Revisions and additions were made in two areas of the EIS, as 
follows: 

On page DEIS-31, the last paragraph: Replace the last three sentences with "In Zone D, 
discharges to the St. Lucie and Caloosahatchee Basins are made in a "pulse" fashion, 
which attempts to simulate a natural rainstorm event within the basins. The series of three 
pulse discharge levels was developed to control rising lake stages by starting off slow, 
meaning with the lowest rate ofdischarge required. If the lower rate of pulse did not 
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bring the lake down to the desired level, then the subsequent releases would be at the next 
higher release rate. Each pulse takes 1 O days to complete. This method was designed to 
allow estuarine biota to tolerate changes in salinity and to allow the discharges to remain 
within the natural range of freshwater flow to the estllary." See Page: FEIS-31 

On page DEIS-83, the following paragraph and table have been added after the last . 
paragraph in Section 6.1. 7: 

"Three levels of 10-day pulses are defined for the St. Lucie and Caloosahatchee 
estuaries under the WSE Operational Guidelines. These pulse release hydrographs are 
listed in Table 6.1.7-1. The level ofpulse release selected at a particular juncture of the 
operational decision tree will depend on a number of factors including, but not limited to: 
(a) the ecological status of the lake's littoral zone; (b) the ecological status of the 
downstream estuaries; (c) the current tributary hydrologic conditions; (d) the seasonal 
and multi-seasonal climate based hydrologic outlooks; and (e) water levels in the WCAs. 
The benefits ofpulse releases can be best realized if desired lake water level targets are 
identified for future months and hydrologic position analysis is applied for determining 
the likelihood ofbeing within a particular range of these target levels. Recognizing 
climate shifts and associated hydrologic events is a crucial part of position analysis. The 
level of pulse should be selected to best follow the future targets while not taking 
unnecessary risk towards meeting any of the major objectives for managing the lake 
water levels. In general, pulse releases should not exceed Level 3 when pulse releases are 
called for in the operational decision tree. See Page: FEIS-86 



Table 6.1.7-1 

Pulse Release Hydrographs for Three Levels of Pulse (units~ cfs/day) 


Day St. Lucie Estuary Caloosahatchee Estuary 

I II III I II III 

1 1,200 1,500 1,800 1,000 1,500 2,000 

2 1,600 2,000 2,400 2,800 4,200 5,500 

3 1,400 1,800 2,100 3,300 5,000 6,500 

4 1,000 1,200 1,500 2,400 3,800 5,000 

5 700 900 1,000 2,000 3,000 4,000 

6 600 700 900 1,500 2,200 3,000 

7 400 500 600 1,200 1,500 2,000 

8 400 500 600 800 800 1,000 

9 0 400 400 500 500 500 

10 0 0 400 500 500 500 

Page: FEIS-86 

8. DEIS-32: Add estuaries as a water user. 

Response: Concur. Added to end of second paragraph: 'The Caloosahatchee River is also 
considered a water user. During the dry months of April and May, the Caloosahatchee 
River flow may drop to near zero. When this happens, navigation lockages can allow a 
salt water wedge to move upstream. A short term high rate of discharge from Lake 
Okeechobee is then made to protect the potable water intakes for Ft. Myers and Lee 
County upstream of S-79. Short term high rates of discharge from Lake Okeechobee to 
the Caloosahatchee River are also required to break up severe algae blooms that develop 
during the dry months from December to April when the flow diminishes." 
See Page: FEIS-32 

9. DEIS-34 and DEIS-36: Lacks discussion ofwater quality in estuaries and preferred 
discharge ranges. 

Response: Water quality is addressed in terms ofnutrients, D.0., etc. 



10. DEIS-36 and DEIS-38: Lacks discussion of Socio-Economic impacts to estuaries. 

Response: This is correct. The discussion in Section 2.10 is not about impacts. It is about 
"socio-economic existing conditions." The potential for impact to the estuaries is 
discussed in Appendix D, particularly in Section 7. All of the alternative regulation 
schedules considered would result for the most part in either a slight improvement or no 
change, based on simulated hydrologic performance regarding salinity criteria, the 
primary focus for the hydrology-ecology-economy linkage in this evaluation. All of the 
alternative schedules fall far short ofmeeting target salinity envelope criteria. 

11. DEIS-49: How was "only slight negative impact to estuaries" (from increased 
nutrient diversion) determined? 

Response: The existing large nutrient load to the estuaries will continue regardless of the 
schedule used. The amount ofnutrients that would be routed to the estuaries in the 
"without project" condition would be slightly higher than that under the WSE schedule. 
This minor amount of additional nutrients is considered to be undesirable in a system that 
is already stressed, but relative to the overall load it is minor in impact because it is so 
small respective to the current loading. 

12. DEIS-51: Are estuarine scientists among those advocating for a lower lake schedule? 

Response: Concur. Changed to scientists. See Page: FEIS-51 

13. DEIS-52: The minimum inflow requirements in the CE is 300 cfs, not 500 cfs as 
stated on page 52 of the Draft EIS. 

Response: Concur. This has been corrected and the section revised to include additional 
references as suggested. See Page: FEIS-52 

14. DEIS-55: Revise sentence about "non-hannful" discharges. Also, where is Figure 
2.8-1? 

Response: Concur. On page DEIS-55, Section 5.2.1, the third sentence has been repl;:i.ced 
with: "When the stage is rising in Zone D, pulse releases, described in the following 
paragraph, are made to the estuaries. These multi-level releases are the least hannful 
method for releasing lake water to the estuaries when trying to avoid larger required 
discharges." See Page: FEIS-56 

Also, the last sentence in the second paragraph of that section has been revised to read: 
"See Figure 2.8-1 on page DEIS-32." See Page: FEIS-32 

15. DEIS-65, paragraph 1: Pulse releases up to 3000 cfs are not necessarily 
environmentally friendly. 

Response: Probably not the best choice of words. See Page: FEIS-66 
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16. DEIS-70: The most appealing aspect ofWSE regarding the estuaries is that an 
estuarine biologist will be consulted and weather forecasting is included. 

Response: WSE also shifts more water towards the WCAs away from the estuarine 
systems. See Page: FEIS-71 

17. DEIS-103: High discharges are not an adverse concern for Vallisneria since it is a 
freshwater plant. However, it is important to the seagrass species located further 
downstream. 

Response: Agree. See Page: FEIS-103 

18. DEIS-106: Past high discharges are suspected to cause fish kills and lesions. No 
references to CE fish, etc. 

Response: Agree. See Page: FEIS-108 

19. DEIS-109: No reference to CE water quality. 


Response: Water quality is addressed in terms ofnutrients, D.O., etc. 




Dr. Alan D. Steinman's Comments 

Specific Comments: 

Section 2.5 
1. DEIS-12, Table 2.2-1: Offset the Moore Haven and Clewiston colunros in two of the 
rows. 


Response: Concur. See Page: FEIS-12 


2. DEIS-14, paragraph 3: Include Chara in the list of species. 

Response: Concur. See Page: FEIS-14 

3. DEIS-14, paragraph 4: Scirpus should not be identified as a "floating" plant. 

Response: Agree. This has been corrected in the Final EIS to indicate Scirpus as an 
emergent plant species. See Page: FEIS-14 

Section 2.6 
4. DEIS-20, paragraph 3: The five threatened and endangered species should be identified 
in Section 2.61. 

Response: Agree. The five listed species have been identified in the Final EIS. 
See Page: FEIS-20 

5. DEIS-21, paragraph 3: While changes have occurred on the lake, it is probably not 
appropriate to include the value judgement precursor "unfortunate". 

Response: Agree. The word "Unfortunately" has been dropped from the beginning of 
the first sentence. See Page: FEIS-21 

6. DEIS-21, paragraph 5, line 6: "Tricolor heron" as described in the draft EIS should be 
''tricolored" heron. 

Response: Concur. See Page: FE!S-21 



Section 2.9 
7. DEIS-34, paragraph 2: Consider listing sludge and waste disposal and stormwater 
runoff as other problem sources. 

Response: Agree. Insert sentences prior to last sentence in this paragraph: "A potentially 
very significant source ofphosphorus loading to the lake is from atmospheric deposition. 
It could be on the order of70 tons/year. Atmospheric loading is very difficult to quantify 
and efforts are underway to improve our understanding of this significant source of 
nutrient loading. Other potential problem sources that currently lack sufficient data to 
properly judge their impacts are sludge/waste disposal and storm water runoff." See Page: 
FEIS-34. 

Section 3 
8. Should some data be included in the document that references actual output from the 
"without project" condition? 

Response: No, this data was not included to reference actual output from the modeling 
results of the "without project" condition. 

Section 4 
9. DEIS-51. paragraph 4, line 4: "Sub-aquatic" is used inappropriately. 

Response: The term has been edited to read "aquatic vegetation". See Page: FEIS-51 

10. DEIS-53, paragraph 2: Disagree with the statement that operational changes to the 
regulation schedule will not impact one way or another the existing water quality of the 
lake. 

Response: Agree that this needs to be clarified. Remove and replace the 4th sentence in 
paragraph 2 with the following. "During the period of time before the downstream STA 
is on line (approximately four years), the different regulation schedules are not 
anticipated to have significant differences in phosphorus outflows from the lake under 
similar volumetric outflows from the lake. However, the schedules that tend to keep the 
lake stages lower will reduce nutrients being transported from the center of the lake (with 
the existing phosphorus-rich mud sediments) to the lower nutrient near shore areas. This 
will provide a clear and demonstrable benefit to the lake littoral zones by keeping water 
transparency higher and total phosphorus lower in these areas than would occur with 
higher lake stages. The WSE schedule showed the most benefit in achieving this effect 
because it takes into account the climatological forecasting." See Page: FEIS-53 



Section 5 
11. DEIS-56, paragraph 5: Suggested that the NGVD be deleted from this paragraph. 

Response: Agreed. NGVD has been deleted from this paragraph. See Page: FEIS-57 

12. DEIS-64, paragraph 1: The differences in water quality among the runs is trivial 
compared to the Wlcertainty in the model. No scientific basis in claiming one alternative 
should be favored over another. 

Response: Agree. Revised to read as follows: Change last sentence to read: "The limited 
modeling available over the period being simulated (31 years) shows that there is a slight 
advantage to RWl 22AZE over Run 25 and WSE. However, given the 
uncertainty/accuracy of the available modeling, there appears to be no significant 
differences for overall water quality in the lake between the different schedules. Yet, it 
should be noted that lower lake stages are desirable for the health of the lake in the 
littoral zones. The WSE schedule is anticipated to best achieve this effect (lower lake 
stages) because it uses climatological forecasting.'' See Page: FEIS-65 

13. DEIS-69, paragraph 4: Amend Sections 4 and 5 to reflect the opinion stated in 
Comment22. 

Response: Concur. Add words similar to the comment response addressed in #22: 
Replace the third sentence in the third paragraph of Section 5.3.3 with "During the period 
of time before the downstream STA is on line (approximately four years), the alternative 
regulation schedules are not anticipated to have significant differences in phosphorus 
outflows from the lake under similar volumetric outflows from the lake. However, the 
schedules that tend to keep the lake levels lower will reduce nutrients being transported 
from the center of the lake (with the existing phosphorus-rich mud sediments) to the 
lower nutrient concentration near shore areas. This will provide a clear and demonstrable 
benefit to the lake littoral zones by keeping water transparency higher and total 
phosphorus lower in these lower nutrient areas than would occur with higher stages. The 
WSE schedule is anticipated to best achieve this effect (lower lake stages) because it uses 
climatological forecasting." See Pages: FEIS-70 and 71 

Also, amend the last sentence in the third paragraph of Section 5.3.3 to read as follows: 
"The major differences in the alternative schedules' downstream effects are in the timing 
and direction of the discharge flows." See Page: FEIS-71 

14. DEIS-71, paragraph 1, line 1: This sentence should be clarified. 

Response: Revise the first sentence as follows: .. Following the initial comparison of the 
first four schedules, the SFWMD developed the WSE schedule to combine the most 
desirable features of those four schedules to better achieve a desired balance among the 
competing objectives for managing the lake. Since HSM produced a greater number of 
Wldesirable high lake stage events and provided no improvement for the lake ecosystem, 
it was dropped out of the final comparisons. In addition, the Corps 2010 schedule lacked 



a zone low enough to benefit the littoral zone. For these reasons, comparisons were 
performed again between the remaining three alternatives: WSE, Run 22.AZE and Run 
25." See Page: FEIS-73 

Section 6 
15. DEIS-81, paragraph 3, line 4: Clarify how this table tells the reader that lake level can 
be successfully regulated by releases southward or to tide. 

Response: The opening sentences have been revised to read: "Table 6.1.5-1 summarizes 
the percentage oftime that historical rainfall and S-65E flow indicated that tributary 
hydrologic conditions were classified within various hydrologic regimes depicted in 
Table 6.1.4-1. Also listed in 6.1.5-1 are the net rainfall, S-65E flow, and the total net 
inflow that includes the effect of net rainfall on the lake. During periods that normal 
hydrologic conditions exist in the tributary basin, the lake water levels can most often be 
successfully regulated by low impact pulse releases to tidewater. This relationship is 
established by comparing the average net Lake Okeechobee inflow under normal 
conditions in Table 6.1.5-1 to the sum of the mean Level 2 pulse releases through the St. 
Lucie and Caloosahatchee estuaries to tidewater. The sum of the mean pulse releases 
through the St. Lucie and Caloosahatchee outlets is equal to 3,200 cfs/day, which 
approximately equals the average net inflow when the tributary conditions are in the 
normal range. During these normal to dry tributary conditions, the majority of the lake 
inflow would be required for water supply and natural ecosystem enhancement. For wet 
to very wet conditions ... "(continue with existing text from this point on). See Page: 
FEIS-83 

16. DEIS-91, paragraph 2: Although estuaries are impacted by freshwater at certain 
times, they can also be impacted by hypersalinity, and at those times, they would benefit 
from freshwater releases. 

Response: This sentence was added to end ofparagraph 6.3.5 Estuary: "Estuaries can 
also be impacted by hypersalinity. From an environmental standpoint, during these times 
the estuaries would benefit from freshwater releases to attain the preferred salinity 
envelope." See Page: FEIS-93 

Section 7 
17. DEIS-93: Would the movement of sediment be a consideration especially given high 
discharge events to the St. Lucie canal and Caloosahatchee River? 

Response: The potential for erosion and movement of soils into canals and transport 
downstream is addressed in paragraph 5, page 93. Under each of the alternative 
regulation schedules there would still exist periodic high volume discharges from the lake 
causing bank erosion, surface soil erosion from precipitation, and transport of sediment 
downstream. See Page: FEIS-93 



18. DEIS-99, paragraph 5, line 11: "Phosphorus laden waters" should read "phosphorus 
laden sediment". 

Response: Concnr. See Page: FEIS-101. 

19. DEIS-100, paragraph 1: Including a reference to Steinman et al. (1997) which shows 
that high lake stage is negatively correlated with Chara abundance, and shows 
mechanistically that light limitation is the causative agent, strengthens the case as 
presented in page 100, para 1. 

Response: Concnr. See Page: FEIS-102. 

20. DEIS-102, paragraph 2: This section should be devoted toward the vegetation 
responses, not a reiteration of alternative results. 

Response: Concur 

21. DEIS-105, paragraph I: What is the significance of improved light regimes for 
invertebrates? 

Response: Many invertebrate species are phototropic, which means they respond 
positively to light. Moreover, increased light penetration is positively correlated to 
benthic vegetation and algae production, which provides food and cover for invertebrates. 
See Page: FEIS-107 

22. DEIS-105, paragraph 3: It is not clear which stage hydrographs were being used to 
determine the impact on lake stage. Hydrographs based on periods from 1926-1945, 
1946-1964 and 1990-1996 do show lower lake stages with WSE relative to base, in 
general. The lower stages are most discernible for simulations run during high water 
years. 

Response: The above subject hydrographs were made available to the Corps only after 
release of the draft EIS. We have since reviewed these data and forwarded them to the 
U.S. Fish and Wildlife Service and Florida Fish and Wildlife Conservation Commission. 
Both agencies have included an analysis ofthese results, which the Corps agrees show 
more favorable lake stages during high water years for WSE, in their respective Fish and 
Wildlife Coordination Act Reports (included in the Final EIS as an Annex). 
See Page: FEIS-Annex A 

23. DEIS-105, paragraph 4: Refer to the Chamberlain et al. White paper above for 
salinity envelopes for key fish and wildlife species. 

Response: Concur. See Page: FEIS-107 



24. DEIS-109, paragraph 3: There are likely to be water quality impacts in Lake 
Okeechobee as a :function of lower lake stages. 

Response: Concur. This paragraph has been amended as shown below to address the 
positive effect of lower lake stages that reduce nutrient transport from the center of the 
lake to the littoral zones. See Page: FEIS-111 

Amend the last two sentences in paragraph 3 to read: ''There is no measurable impact to 
Lake Okeechobee outflow nutrient concentrations from any of the schedules being 
considered. This is due to the limitations of regulation schedule adjustments and the 
coarseness of the modeling tool. Reference Appendix B for more detailed results. 
However, the schedules that tend to keep the lake stages lower will reduce nutrients being 
transported from the center of the lake (with the existing phosphorus-rich mud sediments) 
to the lower nutrient concentration near shore areas. This will provide a clear and 
demonstrable benefit to the lake littoral zones by keeping water transparency higher and 
total phosphorus lower in these lower nutrient concentration areas than would occur with 
higher stages." See Page: FEIS-111 



Mr. Paul Trimble's Comments: 

1. Abstract, line 13: Change "meteorological forecasting" to "climatological outlooks and 
meteorological forecasts". 

Response: Concur. See Page: FEIS Abstract . 
2. DEIS-!: Change "576,000 acres" to "476,000 acres" and "720 square miles" to "730 
square miles" for consistency. 

Response: Concur. See Page: FEIS-1 

3. DEIS-4, first 7 lines: Indicate when the 16.4 ft. flat schedule was in effect. Also, the 
15.5 - 17.5 ft. schedule probably went into effect in 1979, not 1959. 

Response: Do not concur. See Page: FEIS-4 

4. DEIS-11, Climate Section: Replace "winter months" with "The months ofNovember 
through April". Also, replace "summer months" with "May through October". 

Response: Concur. See Page: FEIS-11 

5. DEIS-12, Table 2.2.2: Shift Columns for Clewiston and Moore Haven. Climate 
variables for these two cities are transposed. 

Response: Concur. See Page: FEIS-12 

6. DEIS-30, last paragraph: Replace, "The schedule maintains a low lake stage to provide 
both storage capacity and flood protection for the surrounding areas during the wet 
season. During the winter, lake levels may be increased to store water for the upcoming 
dry season." With: "The schedule lowers the lake stage prior to the wet season to provide 
both storage capacity and flood protection for the surrounding areas during the wet 
season. After the peak of the hurricane season and prior to the beginning of the dry 
season, lake levels are allowed to increase to store water for the upcoming dry season." 

Response: Concur. See Page: FEIS-30 

7. Section 2.8.1, DEIS-31, last paragraph: The second sentence should be revised to read: 
"This schedule reduced the frequency and distribution ofregulatory discharges to the St. 
Lucie and Caloosahatchee estuaries to lessen the undesirable impacts to the natural 
ecosystems within these estuaries. This was accomplished without significantly 
impacting existing flood control, water supply and environmental benefits provided by 
the previous (15.5 - 17.5 feet) schedule approved in 1978." 

Response: Concur. See Page: FEIS-31 
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8. DEIS-33, paragraph 2: Replace ''periods" with "season". 

Response: Do not concur. See Page: FEIS-33 

9. DEIS-55 and 56, Section 5.2.1: Revise "Even though these pulse releases are low in 
volume compared to other flood control releases, they may cause problems in the 
estuaries if used too frequently." for consistency. See Page: FEIS-56 

Response: Concur. Section 5.2.2, See Page: FEIS-57: "In Zone D, pulse release 
discharges may be made to the estuaries for extended periods of time when the stage is 
rising to lessen undesirable impacts of large volumes of fresh water." 

10. DEIS-56, Section 5.2.2: Revise the frrst sentence. 

Response: Concur. Revise the first sentence as follows: "The schedule was designed to 
discharge water from the lake during the dry season to lower lake levels for the perceived 
benefit of enhancing the littoral zone of the lake." Section 5.2.2, See Page: FEIS-57 

11. DEIS-57, paragraph 5, 2"' sentence, and p. 87, paragraph 2, 3" sentence, beginning, 
"The Lake Okeechobee inflow forecast...": Revise this sentence to read: "The National 
Climate Prediction Center official climate and ENSO outlooks are applied to estimate 
expected inflow to the lake." 

Response: Concur. Revise both sentences. Section 5.2.5, See Page: FEIS-58 and Section 
6.2, See Page: FEIS-90, respectively 

12. The WSE schedule should refer to the Decision Tree as a recognized part of the 
schedule. 

Response: Concur. See Pages: FEIS-79, 80 and 81, Figures 6.1-1, 6.1-2 and 6.l-3. 
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Lewis, Longman & Walker, P.A. 
Attorneys At Law 
7825 Baymeadows Way 
Suite 125 
Jacksonville, FL 32256 
September 29, 1999 

General Comment 

1. 	 The Seminole Tribe of Florida does not object to the adoption of the preferred 
alternative where implementation of the WSE Schedule will provide positive 
benefits to the littoral zone of Lake Okeechobee and will benefit the Everglades 
hydrology. 

Response: Noted No response needed. 

Specific Comment 

2. 	 The Seminole Tribe ofFlorida states concerns whether the South Florida 

Water Management District (SFWMD) obligations to the Tribe under the 

Agreement Between the South Florida Water Management District and the Water 

Supply Plan for the Brighton Reservation hnplementing Section VI.B. of the 
Water Rights Compact and Subparagraph 3.3.3.2.A.3 of the Criteria manual dated 
November 30, 1992 (Agreeruent) have been accounted for in the WSE Regulation 
Schedule. 

Response: The Agreement is a legal binding document between the SFWMD and the 
Seminole Tribe and ifviolated can be held accountable in court. 

3. The Seminole Tribe ofFlorida would like to know what steps the ACOE and 
SFWMD to ensure these obligations are met if the preferred alternative (WSE) 
regulation is adopted. 

Response: The Agreement assures the Brighton Reservation with water supply in 
drought and water shortage events occurring in Lake Okeechobee and Lake Istokpoga. 

4. The Seminole Tribe ofFlorida is concerned that the Economic Impact Evaluation 
... To assist the ACOE in developing this information, the Tribe is attaching a 
copy of the Water Need Analysis for the Brighton Reservatioh at Tab 2. 

Response: Noted, The information provided will be used to develop this information. 
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Lehtin, O'Donnell, Vargas & Reiner, P.A. 
Attorneys At Law 
7700 North Kendall Drive 
Suite 303 
Miami, FL 33156 
September 22, 1999 

1. 	 Comment: WSE Regulation Schedule will violate the Miccosukee Water Quality 
Standards 

Response: No factual basis has been submitted to support the allegation that water 
quality standards are being violated. 

2. 	 Comment: WSE Regulation Schedule will violate the federal Settlement 
Agreement and Consent Decree 

Response: The Consent Decree requires reductions in phosphorous loads discharged 
from the Everglades Agricultural Area according to a schedule; however, the negligible 
additional phosphorous loads likely to result from the implementation of the WSE 
regulation schedule is within the range of acceptable loads under the Consent Decree. 
This is explained in more detail in the FEIS pages 125-126, and the commenters have 
referred to that. 

3. 	 Comment: WSE Regulation Schedule will violate the 404 Dredge and Fill Permit 
for the Everglades Construction Project. 

Response: The commenters do not explain how WSE would violate permit term. In 
any case, the Department of the Army Pennit for the Everglades Construction Project 
references and incorporates provisions of the Consent Decree but does not create 
additional or more restrictive requirements with regard to phosphorous load reductions. 
WSE regulation schedule would not violate the Consent Decree and would not violate 
any permit terms. 

4. 	 The United States Environmental Protection Agency has detemrined that the 
discharge contemplated by the WSE Regulation Schedule will forever damage the 
receiving waterbody. The Water Conservation Areas are Class III waters 

Response: The United States Environmental Protection Agency, Region 4, 
Comment Letter dated September 29, 1999 does not reach this conclusion about the 
WSE. 
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5. 	 It is the Wlderstanding of the Tribe that with some minor operational adjustments 

the WSE Regulation Schedule could be implemented in such a way that there 


would be no additional phosphorous diverted into WCA 3A. This understanding 

is base on presentations by SFWlvID technical personnel. However, this EIS 
clearly contemplates additional pollution of Tribal lands. As currently written, the 
Lake Okeechobee Regulation Schedule DEIS, nnfortunately, shifts pollution from 
one area to another, ...The Tribe will not allow its lands to be further degraded. 

Response: The commenters do not explain what changes to the schedule would 
result in no additional phosphorous 10ads. The Corps has evaluated a full range of 
alternatives and their effects. 
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United States Department of Commerce 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Southeast Regional Office 
9721 Executive Center Drive North 
St. Petersburg, FL 33702 
September 22, 1999 

Comment: Information in DEIS demonstrates that the WSE alternative may have a 
marginally beneficial effect in terms of timing and delivery of the freshwater flow to 
the St. Lucie Estuary. This improved flow represents a marginal improvement for the 
ecology of the St. Lucie Estuary. National Marine Fisheries Service (NMFS) concurs 
with Corps conclusion that this project is not likely to affect species protected by the 
Endangered Species Act under NMFS purview. 

Response: Noted. No response needed. 
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United States Environmental Protection Agency 
Region 4 
Atlanta Federal Center 
61 Forsyth Street 
Atlanta, GA 30303-8960 
September 29, 1999 

1. 	 Comment: Experience suggests that this change in the regulation schedule will 
provide multiple environmental benefits to the lake's ecology. Although no 
quantification has been done of specific water quality benefits which will result from 
changing the present regulation schedule, a number of parameters should be 
positively affected. 

Response: Concur 

2. 	 Comment: The EIS notes that additional phosphorous will accompany the extra 
water being discharged south to the oligotrohic wetlands of the Everglades Protection 
Area (EPA). This is an unavoidable, adverse project impact. However, we 
understand that this additional water will be treated by Stormwater Treatment Area 
3/4, which is scheduled for completion in October 2003. Hence, this should be a 
relatively short-term concern. Nonetheless . . . every effort should be made to 
quantify this incremental elevation in phosphorous loading as well as determine even 
the transient ramifications of this increase. 

Response: Noted, Section 2.9.2 Downstream Water Quality, page FEIS-35 and Table 
5.3.1 page FEIS-75 address these concerns. 

3. 	 Comment: We urge that a comprehensive downstream monitoring program be 
implemented to assure that this projected increase in phosphorous levels in the EPA 
does not result in irreparable hann. We suggest that the model already used by the 
Jacksonville District in the Section 404 permit for the Everglades Construction 
Project be employed in this instance. 

Response: This recommendation will be given to the WSE operational advisory 
groups. After implementation of the WSE schedule, the Corps and the SFWMD will 
coordinate to plan an annual public information meeting/workshop to keep the public 
and other agencies informed of operational decisions performed throughout the year. 
The Corps and SFWMD also welcome input at any time by interested agencies 
through informal channels. 

4. 	 Comment: On the basis of our review a rating of EC-2 has been assigned to this 
proposal. That is, we have a degree of environmental concerns about the 
implementation of the WSE alternative, but believe the additional information being 
developed as the research proceeds can address these issues. 

Response: Noted. No response needed. 



U.S. Department of the Interior 

Office of the Secretary 

Office of Environmental Policy and Compliance 

75 Spring Street, S.W. 

Atlanta, GA 30303 

September 20, 1999 


1. 	 Comment: Although we (USDOI) agree with the necessity to demonstrate in the 
DEIS that the Corps considered a broad array of alternatives, the July 30, 1999, draft 
Fish and Wildlife Coordination Act (FWCA) report relied on exclusively on the most 
recent modeling of the preferred alternative (WSE) versus the no action alternative 
(Run25). 

Response: Noted. No comment necessary. 

2. 	 Comment: Both the Corps and the Fish and Wildlife Service (Service) believe 
that WSE will slightly improve ecological conditions in the littoral zone of Lake 
Okeechobee, but the Service is not confident that WSE will significantly improve 
conditions in the St. Lucie estuary, as concluded by the Corps. This distinction 
should be clarified in the Final EIS. 

Response: The Corps agrees with the Service's assessment of the ecological effects 
in the St. Lucie and will modify the text accordingly in the Final EIS for Lake 
Okeechobee. Although any beneficial effects are probably highly subjective, the 
Corps anticipates an improvement in lake hydrologic and ecological conditions 
overall. This said, the lake will likely require a more ambitious, structural and 
operational alternative (as the Restudy proposes), including significantly increased 
storage outside of the lake, water quality pre-treatment and in lake treatment or 
removal ofbottom sediments before substantial and sustainable improvements may be 
realized. 

3. Comment: The Corps states on Page DEIS-88 that." If one of the major 
ecosystems has experienced a large level of stress in recent months and/or years, it 
may be appropriate to hedge . . . We recommend the Corps add a brief discussion I 
the Final EIS of the need to weigh shared adversity before deviating from the 
approved schedule. 

Response: The following change emphasizes the need to consider all interests when 
considering any change in the operational schedule. In the last paragraph on page 
DEIS-88, change the fifth sentence that begins "This type of action.." to read, "This 
type of action should be taken only with support of hydrologic analysis that 
documents the benefits that would be achieved and the risks that may occur due to 
such an action. The benefits and risks for all of the multiple objectives for operation 
of Lake Okeechobee should be considered before modifying the operational 
guidelines in a direction that would allow for the recovery of a particular ecosystem. 



These results should be reviewed by the Internal Operational Planning Core (OP!) 
Team which should include environmental experts from several federal/state/ and 
local agencies." 

4. Comment: The Corps should correct the statement in Section 7. 7 and Section 
9.3 that a biological opinion will be prepared. A biological opinion is not necessary 
in this instance as informal consultation under the Endangered Species Act was 
concluded on July 30, 1999 with a decision that WSE was not likely to adversely 
affect any threatened or endangered species or critical habitat. 

Response: Concur, and the above editions have been made to the Final EIS. 

5. Comment: The Corps suggests that WSE would benefit the West Indian manatee 
and the bald eagle in the St. Lucie estuary. We find that this discrepancy is 
attributable to a difference in the subjective evaluation of what constitutes a 
significant improvement in ecological conditions in considering what are mixed 
results for the estuaries in the simulations. 

Response: The Corps concurs with USFWS opinion that there will likely be no 
adverse nor beneficial effect anticipated for the above species. The assessment has 
been modified accordingly in the Final EIS. 

6. Comment: There are editorial corrections that need to be corrected in the Final 
EIS, including species names, mis-spellings, grammar etc. 

Response: The Corps appreciates USFWS technical and editorial review and has 
corrected all of the reference mistakes in the Final EIS. 

7. Comment: The Corps should make a more affirmative statement on page DEIS 
110 that vegetation in the lake's littoral zone and wading bird foraging conditions 
were adversely affected by prolonged high lake stages between 1978 and 1992. This 
is supported by the literature as well as evidence that Run 25, to a lesser degree than 
the 1978 to 1992 period, high lake stages were detrimental to the littoral zone. 

Response: Concur. The Corps has made an appropriate change in emphasis to the 
Final EIS. 

8. Comment: Several citations were in the text of the Draft EIS, do not appear in the 
list ofreferences. This should be corrected (list of missing references included). 

Response: The noted references, as well as others, have been incorporated into the 
Final EIS. 
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