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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 Schedule
Study and Annex A which was sent out for public review on
February 4, 2000. The FEIS and Annex & were revised from 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. '



The point of contact is Mr. Qlice Carter at 904-232-1140 or

Mr. Elmar Kurzbach at 904-232-2325.
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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 Ievel of detail at which the official seasonal forecasts from the National Center of
Environmental Predictions, Climate Prediction Center (CPC) are to be referenced m 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 Outlock Equivalent Depthl Lake Net Inflow
(million acre-feet) " (feet) Classification
>1.5 >3.2 Very Wet
1.0to 1.5 2.1t03.2 Wet
05t 1.0 1.1t02.1 Normal
<0.5 <1.1 Dry

1 Volume-depth conversion based on lake surface area of 467,000 acres.







6.1.9 Classification of Multi-Seasonal Olitlook

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 normal rainfall over large regions of the SEFWMD 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 shifis are most often identified with global climate phenomena that affect the
regional chimate 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 consecuiive 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 Qutlook

Lake Net Inflow Outlook Equivalent Depth2 Lake Net Inflow
(million acre-feet) (feet) Classification
>2.0 >4.3 Very Wet
1.5 t0 2.0 321043 Wet
05t015 1.1t03.2 Normal
< 0.5 <1.1 Dry

2 Volume-depth conversion based on lake surface area of 467,000 acres.
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Trichechus manatus West Indian manatee E E
Rostrhamus sociabilis plumbeus | snail kite E E
Mycteria americana wood stork E E
Haliaeetus leucocephalus bald eagle T T
Ammodramus maritimus mirabilis | Cape Sable seaside sparrow E E
Drymarchon corais couperi Eastern indigo snake T T
Alligator mississippiensis American alligator SSC
Ajaja ajaja roseate spoonbill SSC
Aramus guarauna Limapkin SSC
Egretta caerulea little blue heron SSC
Egretta rufescens reddish egret SSC
Egretta thula snowy egret SSC
Egretta tricolor tri-colored heron SSC
Eudocimus albus white ibis SSC
Grus canadensis pratensis Florida sandhill crane T
Pelecanus occidentalis ‘brown pelican SSC
Rhynchops niger black skimmer SSC
Centropomus undecimalis common snook _ SSC
Cucurbita okeechobeensis Okeechobee gourd E

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 20 O 0
FEIS - 30






Lake Okeechobee Regulation 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 outiets of St. Lucie Canal and the Caloosahatchee River.
The design discharge of Moore Haven Spillway is 9,300 cfs; that of St. Lucie Spillway 1s
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, Hillshoro, 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 almost non-existent. Possible flooding due to overtopping of levees
within the Herbert Hoover Dike sysiem 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 and Marban (1988) performed an analysis of the Lake Okeechobee regulation
schedule which incorporated a trade off analysis framework and resulted in the
recommendation 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 ocour 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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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 of key performance measure results for all of
the lake regulation schedule altematives is included at the end of section 5.3 (see Table
53-1). For additional detail and modeling results of performance measures for the
various alternatives, reference Appendices A and C.

5.3.1 Environmental

_ Both alternatives HSM 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. HSM produced several more
extreme high lake stages than the existing Run 25 using the 2010 base (Appendix A).
Neither alternative allows the lake the oppertunity 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
benceforth not considered any fither 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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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 SFWMD 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 information available on various web sites.

6.3.1 Introduction

The Internal Operational Planning Core (OPI) team has developed a decision tree for
implementation of the WSE Operational Schedule (Operational Planning Team, 1999). The
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. The 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 enhancement. The 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 hydrologic analysis, which documents the benefits that would be
achieved and the risks that may occur due to such an action. The benefits and risks for ali 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 (OPI) team which should include environmental experts for the Lake
Okeechobee littoral zone, the downstream estuaries, and the Everglades, to review any
proposed deviations. The OPT will meet on a regular basis.
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1160 38™ Avenue
Vero Beach, FL 32960

September 14, 1999

Mr. James C. Duck

Chief , Planning Division

US. Army Corps of Engineers
Jacksonville District

P.O. Box 4970

Jacksonville, FI.  32232-0019

Atm: Mark Ziminske
Dea_r Mr. Duck:

1 have reviewed the Draft Integrated Feasibility Report and Environmental 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 of the document would be improved if the second or third sentence emphasized the
wildlife values within the levees of Lake Okeechobee. Wildlife values, if mentioned and
emphasized(as they are in the Introduction on page DEIS-1), 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
1t 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 Qkeechobee
2252 SW 22nd Circle North

Okeechobee, FL 34974
Chead@ircc.net

941-763-3568 FAX 941-763-6943

Mr. Mark Ziminske

U.5. Army Corps of Engineers
Jacksonville District Planning Div.
P.0. 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 Boruch 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.

Sipgerely,

Carroll Heaéﬂéé;%*f?

President,
Friends of Lake Okeechobee
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J | S l E RRA SOUTH FLORIDA / EVERGLADES OFFICE.

LU B 2037 S W. 27th Avenue, Suite 101, Miami, FL 33133
; Phone 305-476-9898 TFax: 305-476-9414

T EOUNDED 1892

July 29, 1999
Mr. Jim Duck
Chief of Planning

Army Corps of Engineers
VIA FACSIMILE: 1-904-232-3442

Dear Mr, Duck:

The Sierra Club would fike to offer its support of the Lake Okecchobee 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 Restudy’s
improvements.

WSE is important now for critical, littoral and ecological improvements, but there may be
need for future modifications as conditions change.

/A

Jonathan Ullman
Sierra Club Everglades Committee

i

$3printed on Chicrine Free, Non-De-inked, 100% Post-Consumer Waste Recycled Paper. Printed with Soy Based lok.
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National &@& Audubon Society Sregiades B
, = 444 Brickell Avenue,
Suife 850
Miami, FL. 33131-2405
(305)371-6399
(305)371-6398 fax

Mr. Mark Ziminske

United States Army Corps of Engineers
Jacksonville District, Planning Division
‘400 West Bay Street

Jacksonville, Fiorida 32232

Dear Mr. Ziminske,

National Audubon Society (NAS) has reviewed the Lake Okeechobee Regulation Schedule Study Draft
Integrated Feasibility Report and Environmental Impact Statement. NAS thanks the United States Army
Corps of Engineers, 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
working with the Study Team and ali interested parties toward the restoration of central 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 (USACE)
Mr. Frank Finch (SFWMD)

MATIOMAL aUZUNDON EOCIETY

LUERGLADES

RESTORATIOMN CAMPAIGN

b

&
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Comments of the National Audubon Society
| regarding the

Lake Okeechobee Regulation Schedule Study

Draft Integrated Feasibility Report and
Environmental Impact Statement

" National
Audubon
Society

EVERGLADES CONSERVATION OFFICE
444 Brickell Avenue, Suite 850
Miami, Florida 33131
Phone: 305.371.6399
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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 (DEES). 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 (ECQO) in Miami, Florida in
1992.

The overall goals of NAS in regards to Everglades restoration are:

e Hydrology: Restoration of a more natural hydrologic regime throughout the Everglades ecosystem,
including the amount, flow, depth, timing, and distributions of water throughout the system,

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

= Ecology: Restoration and protection of a healthy, self-sustaining mosaic of ecological community
types that represents the unique diversity of the historic Everglades ecosystem.

e 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 tnvolved 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.

e NAS encourages the USACE and zll 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).

e NAS finds that, of the presented aliernative 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 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

National Audubon Society . - Page 2 of 13 September 1999
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possible, the design, construction, and related activities necessary to implement water storage (i.e.:
Talisman reservoirs) and treatment components (i.e.: STA 3/4) of regional restoration projects in the
vicinity of Lake 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 of discharges from Lake Okeechobee be reevaluated on a

regular basis and modified if necessary to minimize tmpacts associated with the poor quality of Lake
Okeechobee discharges.

National Audubon Society Page 3 of 13 September 1999
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2 Introduction

One may think of Lake Okeechobee as the life-giving heart of the Everglades, having historically provided
unbridled seasonal flows of fresh-water to the Everglades. However, this notion of Lake Okeechobee fails
1o do justice to the true nature and wonder of Lake Okeechobee's natural character,

The United States Army 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 ducto a
combination of widely-varying water depths and poor water quality. The intent of the Lake Okeechobee
Regulation Schedule Study (LORSS) Draft Integrated Feasibility Report and Environmental 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 (Femald 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 Ckeechobee's 4,205,000 acre-feet of water (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 (Femald and Perdum 1998, SFWMD 1981). The Caloosahatchee and St. Lucie
Canals are two major outlets for Lake Okeechobee, which also serve as navigable waterways across the
peninsula of Florida. Additionally, the Miami, North New River, Hillsboro, and West Palm Beach Canals
also serve as outflows for Lake Okeechobee, and as delivery mechanisms for agriculitural 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 unnamrally-high nutrient concentrations and internal nutrient
recycling, L.ake Okeechobee has changed from oligotrophic (low nutrient) to eutrophic/hypereutrophic
(USACE 1999, SFWMD 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 combmation the poor water quality (particularly high nutrient loads)
and unnaturaily fluctuating water depths.

2.2 Summary of Historical Conditions

Prior to major hydrological modifications that began during eariy to mid 1900s with the construction of the
Calocsahatchee (present connection to the Gulf of Mexico) and St. Lucie (present connection to the
Atlantic Ocean) Canals, Lake Okeechobee had no immediate hydrologic 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 outfiow mechanism (Fernald and Purdum 1998). Consequently,
water fevels in Lake Okeechobee ranged from as shallow as 12 feet during droughts to as deep as 20 to 21

Mational Audubon Society Page 4 of 13 Septermber 1999
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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) (ac-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
QOutput Totals 3,249,000 3,515,000

One notable observation is that evapotranspiration losses account for ronghly 67% to 73% of Lake
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 (¢.g.:
backpumping and stormwater discharges from upstream basins} and precipitation are well mixed upon
entering Lake Okeechobee, roughly 1/2 of the 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.

National Audubon Society Page 5 of 13 September 1999

ya



3 Lake Okeechobee Regulation Schedule Study

3.1 Purposes and Geals of Propesed Actions

The USACE states in the LORSS DEIS that "The purpose of this study is to recommend & plan for
immediate implementation, a regulation schedule that will optimize environmental benefits at minimal to
no impact to competing project (lake) 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 Fiorida while ensuring that sufficient water
capacity within the Jake to provide adequate flood protection for
surrounding areas still exists

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

¢. Enhance species diversity and productivity in the estuaries

d. Improvements to benefit hydropatterns 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 of the LORSS DEIS, would be better
represented by goals that prioritize the optimization of environmental benefits (i.e.: species diversity and
productivity and Everglades hydropattern 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 are not fully supportive of, although not contrary
to, the aforementioned objectives. Thercfore, NAS encourages the USACE to amend the project goalsina
marner that is more supportive of the study's purpose, and offers the following as recommended langnage:

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 hydropatterns 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 altenative 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 of Lake Okeechobee's ecological structure be the overriding goal, using other offsite water
storage components to provide maximum ecological benefits to Lake QOkeechobee.

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

Nationat Audubon Society Page 6 of 13 September 1959
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various performance measures that were developed to quantify the benefits of the proposed regulation
schedules relative to one another. Based on these analyses, the USACE chose a preferred aiternative 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
of two (HSM and WSE) proposed regulation schedules that makes use of hydrological forecasting (U SACE
1999). The recent advancements in forecasting technology that have allowed for its use as a component of

the WSE Operational Decision Trees (USACE 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 siages, the WSE schedule makes allowances for anticipated hydrological conditions (i.¢.:
holding water when conditions are expected to be dry, and releasing water when conditions are expected to
be wet [USACE 19997).

3.4 Summary of Environmental Impacts

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

3.4.1 Eco.logical Impacts

NAS finds the discussion of the 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 USACEto
improve these sections. The treatment of Snail Kites illustrates one way in which improvements could be
made. The Snail Kite narrative in the section entitled "Existing Conditions" (Section 2.7.1.2, p. 27) tells ki
generaily 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 respondto .-
any of the 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 of wetland ecology and function. Section 7, “Z ;
"Environmental Effects,” has the quote, "Recent research and empirical data seem to suggest that there is a
relationship between Lake Obeechobee hydroperiods and vegetation assemblages." (Section 7.5.2.1, p.
100, vegetation within Lake Okeechobee). It would have been more accurate to say, "Hydroperiod is the
most iraportant 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.

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

depend on tocal 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 - .-
and nesting (Havens 1998)." This statement sounds as though these drying periods are harmful, whenthe ;| ;
opposite is true. NAS thinks this narrative should emphasize that wetlands must dry periodically to remain "“jf,
healthy and productive (drying encourages nutrient recyeling, seed germination, enhances wading-bird -
foraging, and performs other vital functions and this is a large reasor NAS favors a lower regulation

schedule). Dry periods also are conducive to fires, which are an integral part of Florida wetland ecology.

The above quote also omitted the fact that during Lake Okeechobee stages of 11 fi 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 of the expected ecological effects of new water levels on Lake Okeechobee

would greatly strengthen (and support) the proposed Lake Okeechobee schedule changes.

it

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 findings to the Iiterature.
The USACE's study covered a period of less than 2 years, and therefore cannot assess long-term changes
on Lake Okeechabee (such as prolonged flooding, prolonged dronght, plant coramunity succession, animal
response to succession, and so on). By comparing the USACE's findings to the many years of data 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 of Lake
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 ysar due to regulatory releases) to the WCAs, additional phosphorus loading of the
WCAs is expected (USACE 1999). Based on the summaries of Everglades 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
WCASs as follows: '

s 400 acres of expansion in WCA 1
s 50 acres of expansion in WCA 2A
s 85 acr