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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.
Q»M'
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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
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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
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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
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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
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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 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: :

e 3800acresin WCA 1
s 3095acresimn WCA ZA
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, altemative 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 of Lake Okeechobee):

1) NAS encourages the USACE and SFWMD to work with the Florida Department of Environmental
Protection and United States Environmental Protection Agency to address water quality concems
associated with Lake Okeechobee inflows and outflows. NAS recognizes that this recommendation
may extend beyond the intended scope/action of the 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 recogruzed mmpacts 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 Treatmnent 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/medification
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.

¢) 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 USACE and SFWMD 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 LORSS DEIS leads
one to one of two conclusions; improve Lake Okeechobes at the expense of the WCAs, or protect the
WCAs at the expense of Lake Okeechobee. It is necessary to restore/protect Lake Okeechobee and the
WCAs.

3.5 Summary of Socio-Econemic 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 Okeechobee water-level
fluctuations and corresponding regulatory releases.

3.5.1 Water Supply Impacts

. 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 of the WSE schedule.

National Audubon Society Page 9 of 13 September 1999
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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 performance 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 commercial 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 permit 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 of Lake /")
Okeechobee or littoral zone, so lower water levels do not affect their ability to fish. Very shallow Ievels ‘\E)L
have resulted in cessation of fishing (justified 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 of Lake Okeechobee might
be conservative for the reasons stated in the last two seniences of the 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 of a healthy littoral zone in maintaining the long-term health of the fishery.”
Clearly, if the 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 sericus 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 . r/"‘;'
visitors to access Lake Okeechobee's recreation resource”™ (page 5-8). This general assumption that, “more \ 7/
access facilitates more visitors,” is plausible, but omiis 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 Okeechobes. 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 of Lake Okeechobee), perhaps greatly. This underestimated
source of tourism dollars is in jeopardy with long-term declines in Lake Okeechobee environmental health.

National Audubon Society Page 10 of 13 ~ September 1999
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3.5.5 Summary of Socio-Economic Impacts

While 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 altemnative WSE is the most appropriate of the proposed interim regulation d
schedutes.

National Audubon Society Page 11 of I3 September 199%
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4 Conclusions and Recommendations Y

In conclusion, NAS finds that although the WSE schedule is not perfect, it is acceptable (although
refuctantly so) as an interim regulation schedule. The WSE schedule does not reproduce natural short-term
or long-term 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 northein 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 shouid be made to avoid having to trade one part of the system for another and to avoid
having to decide which part of the system will endure the brunt of human impacts.

LN

"
S

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 USACE to be a shori-term impact, NAS
recognizes the potential for these discharges to impact portions of the WCAs that are presently recognized
as "unimpacted.” All attempts to eliminate these impacts should be made and should include the following:

s 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 deing so,
NAS encourages the USACE to provide more backgound information on historical ecological
conditions in Lake Ckeechobee and it's vicinity.

e NAS encourages the USACE and all involved parties te 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 shori-
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 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 2
regular basis and modified if necessary to minimize impacts associated with the poor quality of Lake
Okeechobee discharges.
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MEMBER OF THE FLORIDA CABINET

State Board of Education

Trustees of the Internal Improvement Trust Fund
Administration Commission

Florida Land and Water Adjudicatory Commission
Siting Board

DIVISIONS OF FLORIDA DEPARTMENT OF STATE

Difice oof the Secretary

Office oof International Relations
Lhvision of Elections

Division of Corpotations
Division of Cultural Affairs il ]
Divisior of Historical Resources : N D O B e
Division of Library and Information Services : o e T Deparlmzetpof e e foramon:
Division of Licensing . Department of Highway Safety and Motor Vehicles

Division of Administrative Services FLORIDA DEPARTMENT OF STATE Department of Veterans’ Affairs
Katherine Harris
Seaetary of State

DIVISION OF HISTORICAL RESOURCES

Mr. James C. Duck August 17, 1999
Planning Division, Environmental Branch

Jacksonville District, Corps of Engineers

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 ("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 of Historic 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 and Environmental (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 of Historic Places, or otherwise of historical,
architectural or archaeological value. '

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

Sincerely,

Favieo. A. K

George W. Percy, Director
Division of Historical Resources and
State Historic Preservation Officer

GWP/Ese

R.A. Gray Building e 500 South Bronough Street o Tallahasseefida 32399-0250 » http://www flheritage.com

3 Director's Office O Archaeological Research Historic Preservation 0 Historical Museums
(850) 488-1480 « FAX: 488-3355 (850} 487-2299 = FAX: 414-2207 (850) 487-2333 = FAX:922-04%6 (850) 488-1484 » FAX: 921-2503
O Historic Pensacela Preservation Board ) Palm Beach Regional Office £ St. Augustine Regional Office O Tampa Regional Office
{850} 595-5985 * FAX:595-5989 {561) 272-1475 » FAX: 279-1476 {904) 825-5045 » FAX: 825-5044 (813) 2723843 » FAX: 272-2340
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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 ' Sacretary

January 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.8.C. §§ 1451-1464, as amended,
and the National Environmental Policy Act, 42 U.5.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://www.dca.state.il.us

FLORIDA KEYS GREEN SWAMP
Area of Critical State Concem Field Office Area of Critical State Concern Field Office
2796 Cverseas Highway, Suite 212 & '1 205 East Main Street, Suite 104
Marathon, Fiorida 33050-2227 : Bartow. Florida 33830-4/41



Mr. Mark Ziminske
January 4, 2000
Page Two

The Department of State (DOS) notes that the preferred
alternative, Water Supply and Environmental (WSE) 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
Lo 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 censistent
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 Commission
George Percy, Department of State
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Department of
Environmental Protection

. Marjory Stoneman Douglas Building
Jeb Bush 3900 Commonwealth Boulevard David B. Soruhs
Governor Tallahassee, Florida 32399-3000 Secreary

September 29, 1999

Ms. Chenie Trainor

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

ranSTaL
%’!_‘?%-.\ﬁoganeﬂm

FLORY
Mp‘ﬁg,'[‘, i

‘Re: Department of the Ammy and the South Florida Water Management District, Draft Integrated
Feasibility Report and Environmental Impact Statement for the Lake Okeechobes
Reguiation Schedule Study and Appendices

SAI: FL.9907160610C
Dear Ms. Trainor:

This Department has reviewed the above-described project proposai 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 enharncement as well as for recreation are well
documented. In the past, protection of the lake’s ecological health has been given the lowest
priority. Prolonged periods of high water levels in Lake Okeechobee have caused impacts to the
lake’s Iittoral marsh and the fish and wildlife resources it supports. High water levels have
contributed to the movement of high phosphorus content turbid water from the central mud zone
of the lake into the near-shore clear water areas. This has promoted algal blooms and impacted
ecologically important submerged plant communities: Maximizing water storage in the lake for
~agricultural and urban water supply has deprived the remnant Everglades system of needed
water. In addition, past regulation schedules have resulted in large releases of freshwater to the
St. Lucie and Caloosahatchee estuaries, caused adverse water quality impacts, and degraded
estuarine ecosystems. Under the current as well as past regulation schedules, wide fluctuations
m the lake level have occurred without adequate consideration of the resulting lake ecological
impacts. Insufficient consideration has been given to environmental conditions in the lake as
well as downstream natural areas when making water management decisions.

The stated purpose of this study is an attempt to fine-tune the existing regulation schedule to

optimize environmental benefits at little or no impact to the comapeting purposes of flood control
and water supply. The adopted scheduls will be an mterim operational change 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 evaluated 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. Itis 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 of WCA 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 of cattails 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, 2 project
component of the C & SF Restudy Comprehensive Plan calls for 60,000 ac. of additional water
storage in the EAA north of STA 3/4, which should complement the function of STA 3/4, further
offsetting increased phosphorus loads directed southwards as contemplated in the proposed
regulation schedule. But, that project component is not yet authorized by Congress, and
according to the current implementation schedule, the first phase of the EAA storage component
would not be complieted until 2009.

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

a) To evaluate the impact of immediate implementation of the proposed regulation schedule on
phosphorus loading to the Everglades, the difference in phosphorus loading to the Everglades
resulting from the immediate (no STA 3/4) implementation of the proposed regulation schedule
should be compared to phosphorus loading from lake discharges to the WCAs from the baseline
period of record for the Everglades Construction Project conceptual design (1979-1988). This
comparison should be done using the current average shosphorus concentration 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 of decreased 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 WCAs, 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 of STA.
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 lower stage has the potential to reduce the mixing
of high phosphorus content water from the central part of the Jake 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 altematives 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 seeém 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 improved recreational and commercial fishing, increased
tountsm, and improved real estate conditions.

6. If adopted, one of the most 7important components of the WSE Schedule is the potential
water management flexibility provided by the use of long-range weather forecasting information.
To ensure that adequate consideration is given to environmental benefits, it is recommended that
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 given the responsibility to review
long-range weather forecast information: consider existing and expected environmental
conditions i all the potentially zifected natural areas; and make lake water level management
recommendations to the SFWMD Board of Governors.

7. The average phosphorus concentration in discharges from the lake "at lower water levels”

should be modeled. The South Florida Water Management District's Lake Okeechobee Water
Quality Model can be used for such a determination. Discharges from the lake at low water
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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 assurned 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 2 summary of Dr. Walker's resuls (referred to on p. DEIS-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 of commenting on this proposal. If you have any questions
regarding this letter please give me a call at (850) 487-2231.

Sincerely, :
L
4 Robert W. Hall
Office of Intergovernmental
Programs
cc: John 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 Jacksonville Ft. Mvers Miami 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 ) Jacksonville
ALLAN L. EGBERT, Ph.D., Executive Director OFFICE OF ENVIRONMENTAL SERV
VICTOR J. HELLER, Assistant Executive Director August 5, 1999 BRADLEY J. HARTMAN, DIREC
e - N 620 South Meridian !
;. 5‘ : S TE ?mhassee, FL 32399
fg; g bl Bt wwwstatedl
: k s;i_ié-- i Rl CheiE d (850)488
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Ms. _Chene Tramor- AUR 11 1999 e  TDD (8501138
Florida State Clearnmghouse .
Florida Department of Community Affairs Stat .
2555 Shumard Oak Boulevard - ¢ of Florida Clearinghigise

Tallahassee, Florida 32399-2100

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

Dear Ms. Trainor:

The Office of Environmental Services of the Florida Fish and Wildlife Conservation
Commission is in the process of reviewing 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. Army Corps of Engineers. As soon as this report is complete, we will be pleased to
provide a copy to your office.

Sincerely,

L5l &%

Bradley J. Hartm n, Duector
Office of En(\}ronmental Services

BIH/MAP

ENV 1-3-2
LORSS.SAI
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James L. "Jamie" Adams, Jr. Barbara C. Barsh Quinton L. Hedgepeth, DDS H.A., "Herky" Huffman Thommas B. Kibl
Bushnell Jacksenville Miami Deltona Lakeland
David K. Meehan Julie K. Morris Tony Moss Edwin P. Roberts, DC Jobn D. Rood
St. Petersburg Sarasota Miami Pensacola Jacksonville
ALLAN L. EGBERT, Ph.D., Executive Director August 31, 1999 OFFICE OF THE EXECUTIVE DIRECT'
VICTOR J. HELLER, Assistant Executive Director 620 South Meridian Ste

— Tallahassee, FIL 32399-1¢

TR .
Colonel Joe R. Miller- ey &fij TDD (850)488-9:
District Engineer ; k SEP 13 1999 .
U.S. Army Corps of Engineers . *
P.0. Box 4970 ) )
Jacksonville, Florida 32232-0019 siate of Florida Clearingnow

Re: - Draft Integrated Feasibility Study and
Environmental Impact Statement: Lake
QOkeechobee Regulation Schedule Study,
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 Wiidlife Coordination Act (FWCA)
Teport (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 F\WCA 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 13.62- to
16.75-foot schedule, with muitiple operational zones above that. until the maximum release rates
are reached at water levels of 18.5to 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 QOkeechobee 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 mtroduced 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 alteratives,
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

Overall, 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 altemative provides
benefits at all times for the lake, estuaries, and Everglades; and 1t is unlikely that it would be
possible to balance the environmental, water supply, and flocd protection functions of the lake
until storage components proposed by the Comprehensive Review Study for the Central and South
Flonda 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 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 1o 2 discussion of the
relative ments of WSE over Run 23, and the limited analysis of Run 22AZE in comparison to
WSE, as already provided by our preliminary report.

Lake OQkeechobee. [ssues surrounding the health of Lake Qkeechobee, including its littoral zone,
have been extensively documented (see SFWMD 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 regnlation 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 binegills, 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 3 1-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 sertes 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 itis
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. A’s with the
comparison of WSE and Run 22AZE, the differences between WSE and Run 25 are minirnal.

The draft report (p. DEIS-108) determunes 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 (WCAs). WSE 1s predicted 10 miroduce 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 of WCA-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
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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 Ioading, in WCA-
1 would reduce the spread of cattails by 52 acres. Page 1 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-1E and -1W 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 (WCA-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 fmpact 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 intreduced 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 2 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

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 clanification 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 determine if the excess loading would violate
water-quality standards.

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 of the regulation schedule for WSE.

We understand that the SEFWMD and the U.S. Army Corps of Engineers will form an in-
house group of biologists, hydrologists, and operational experts to make the decisions that
would occur during 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
of balance 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 bumn 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.

Sincerely

Allan L. Egberé Ph.D.
: Executive Director

ALE/MAP

ENV 2-18/5
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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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Apdl 16. 1999 OFF ICE OF ENVIRONMENTAL SERVICE!
VICTOR J. HELLER, Assistart Executive Director p » BRADLEY J. HARTMAN, DIRECTO}
FARRIS BRYANT BUILDING
620 South Meridian Styee
Talishnssee, FI, 32399.160(
© (850) 488-666
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Colonel Joe R. Miller FAX (3,0,322?}21‘,!
District Engineer TDD (350) 483-954:

U.S. Army Corps of Engineers

P.O. Box 4970

Jacksonville, Florida 32232-0019

Re:  Lake Okeechobee Regulation Schedule
Study, Multiple Counties

Dear Colonel Miller:

The Office of Environmental 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 of Fisheries 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, 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 17.0 to 18.5 feet. Run 22AZFE 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 of Engineers 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 aiso
incorporates HSM’s pulse releases to the estuaries. Notably from the standpoint of maintaining a
healthy littoral zone, it also allows the lake levels to fall to 13.5 feet, as would Run 22AZE.

The report titled Simulation of Alternative 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 of performance
measures that were developed by an interagency team of biologists 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 of the lake, and on consumers who
depend on the lake as a source of water. For each performance measure, mode! 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 of record, assuming demands in 2010, respectively).

Unfortunately, it is not possible at this time to compare the performance of WSE 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 with Run 25. Although it
was possible to transeribe some of the WSE information onto the graphs for the other
elternatives, the output for 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 preblem in terms of our ability to read the

tage hydrographs that depict the wading bird “windows.” 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 breakdown of the performance measures that we were able to use to compare WSE
with alternatives other than Run 25.

246



Colonel Joe R. Miller
April 16, 1999
Page3

Comparison of Run 22AZE and WSE

The focus of our report is a comparison of WSE 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 of protecting 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 of undesirable stage events for the
- lzke 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 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 germination of graminoid species that provide the community structure that
support the fish and wildlife that depend on a healthy littoral zone.

St. Lucie and Caloosahatchee estnaries. 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
crteria (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 of water 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 22A7E would be
minimal in terms of impacts 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 2 31-vaar peried 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 of the two performance measures is based on the best available hydrologic
model of predrainage 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 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 mode! output for this performance measure, and recommend that this approach be changed
so that it uses indicator regions identified by the Restudy. If this 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. 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 of WSE 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 fiood-control releases from the lake, WSE would
send 220% as much water into the WCAs 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. Accordingly, the SFWMD has analyzed the
potential impacts of implementing WSE versus Run 25 in the WCAs in terms of increased acres of
cattails and increased acres of water 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 of 70 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 assumned
to be due to the schedules themselves.

Water Conservation Area-1 (A.RM. 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 of either 70 ppb and 100 ppb through S-5A 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 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 impact (13 acres of cattails + 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 of allowing more impacts to two WCAs that have already suffered
from water-quality impacts and cattail expansion. Not only have cattails invaded the northern part
of WCA-2A but their distribution has also greatly expanded in northeastern WCA-3 A 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 of wet years in areas where muck
has burned in the past and poor-quality water spreading into WCA-3 A 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 of WSE, we are concerned that this improvement appears to come at
the expense of the other WCAs.

Everglades 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) within the South Florida Water Management Model, mean
~ Natural System Model hydroperiod matches for the park over the 31-year period of record, and

various computations of average annual overland fliow. We did not review the results of the
hydrographs and duration curves for the same reason that we did not do so for the WCAs.
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
mode! output for Everglades Nationa! 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 of HSM 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. If this is not
feasible, then we recommend that the EIS indicate the degree of precision 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 of water, and therefore the phosphorus load, that WCA-1 would receive under WSE,
while increasing it to the other WCAs. This rationale should be sufficiently compelling to
override the damage that is predicted 10 occur in WCAs-2A and -3A.

4. Should WSE be implemented, we very strongly recommend that a standing, interagency team
of biologists be formed to consult with the U.S. Army Corps of Engineers and SEWMD to
interpret the operational guidelines [e.g., the references in Zone A(11) to “reasonable time frame,”
in Zone B(iv) to “prolonged periods,” in Zone C(iil) 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 “consuitation with Everglades and estuarine biologists is encouraged to
minimize adverse effects to downstream ecosystems.”

Sincerely,

%6

Bradley J. :
Office of Erfyironmental Services
BIH/MAP
ENV 2-18/5
LOCAR!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 of Alternative 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 of Engineers, Jacksonville. Unpaginated + 7 unpaginated
appendices.

Trimble, P.J., E. R_ Santee, and C. J. Neidrauer. 1998. Special Report: A Refined Approach to
Lake Okeechobee Water Management: An Application of Climate 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 QOkeechobee for 31 Years

Number of Undesirable L.ake 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 Criteria Were NOT Met: Caloosahatches Estuary

Number of Times High Discharge Criteria (over 2800 and 4500 cfs) Were Exceeded:
Caloosahatches Estuary

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

Number2 :tzl'imes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gags

Perce-m-gf} %imes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage

Number3 :f: ?l"imes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage

Percent3c;:' n'I%imes Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage
3408
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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 of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage
3A-2 :
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Cultural Resource Assessment Request =
SAI# FL9810150676CR2
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FLORIDA DEPARTMENT OF STATE
Katherine Harris
Secretary of State

DIVISION OF HISTORICAL RESOURCES

L1O0C

MEMBER OF THE FLORID A, CABINE]

State Board, of Fducation

Trustees of the Intemal limprovement Trust Fune
Administration Commizsior

Florida Land and Water Adjudicatory Comenissio

. Siting Boarc

Division of Bond Finano

Department of Revenuw

Department of Law Ersforcemen

Department of Highway Safety and Motor Vehiches
Department of Veterans" Affain

Ms. Cherie Trainor July 23, 1999

State Clearinghouse
Department of Community Affairs

Draft Integrated Feasibility Report and Environmental Impact$

Lake Okeechobee Regulation Schedule Study and Appendices

Dear Ms. Trainor:

tatemEni®ia Clearinghiouss

In accordance with the provisions of Florida'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 of Historic Places, or otherwise of

historical or architectural value.

We have reviewed the referenced 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 and Environmental (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 of Historic Places, or otherwise of historical,
architectural or archaeological value. The project is also consistent with the historic preservation

laws of Florida's Coastal Management Program.

If you 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,

’ . 'y

Y- s - 7 7 P
S & Koo
George W. Percy, Director
Division of Historical Resources and
State Historic Preservation Officer
GWP/Ese
x¢: Jasmin Raffington, FCMP-DCA
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September 15, 1999

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 of the 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.

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

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.




To: Mr. James C. Duck, Chief
Date: Scptember 15, 1999
Re: SWFKRPC #99-209

Page: 2

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 Regiona! 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 nofified.

Sinceraly,

SOUTHWEST FLORIDA REGIONAL PLANNING COUNCIL

Exe tive Director

WED/NLG



Florida Department of Agriculture & Consumer Services
7 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. Amy Corps of Engineers

400 West Bay Street

P.O. Box 4970

Yacksonville, Florida 32232-0019

Dear Colonel Miller:

Thank you for providing this opportunity for comment on the draft Integrated Feasibility Report
and Environmental Impact 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 pred.ict the impact of the new schedule. In addition to the
flex:blhty within the WSE schedule the report states “ there will be times for ‘hedging’” (p. DEIS- 75)
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 2 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 of the 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
of Agricultural Water Policy. If you 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

Ctne C AL

Charles C. Aller, Director
Office of Agricultural Water Policy

cc: Secretary David Strubs
Mr, Frank Finch
Mr. J. Allison DeFoor, 11
Ms. Terry L. Rhodes
Dr. Martha Roberts




Florida Department of Agriculture and Consumer Services
Additional Comments on the Draft LORSS EIS

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 of Note 5 on the bottom of the 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 1: The level of uncertainty present in the Lake Okeechobee Water Quality Model is
probably higher than the differences observed in the performances of the different regulation schedule runs.
Additionally, the section describing the phosphorus concentration results is very confusing. It's hard to
determine how far apart the runs are in their respective performances when total number of years is used in
one description and relative percentage of years in the next (lines 11-14).

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 WCAs
will occur "as needed to minimize adverse impacts to the littoral zone while not impacting the
Everglades, ...". 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

of the WSE schedule.

DEIS-88, last paragraph: There is a discussion of the possibility of deviating from the WSE guidelines
“to allow for the recovery of a particular ecosystem.” Elsewhere in the report, “Everglades hydro-~
pattern 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 of the 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 of Agriculture and Consumer Services on your WSE Operational Team.

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 of the operations staff. Thorough, real time
documentation of operational decisions under this proposed schedule must be a mandatory component of

implementing this schedule.

" 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 SFWMD. At this time the climate information is on one or more
WMD web locations while the operational summary is on the Corps site. :

Miscellaneous

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



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

DEIS-36, paragraph 3: Where do the EAA 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 of the lake. Also, the lake sediments are a source of phosphorus

(“pol_lutionil ) i

DEIS-71, paragraph 1, line 1: Tt 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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August 18, 1999

Mr. James C. Duck

Chief, Planning Division

Department of the Army

Jacksonville District Corps of Engineers
P.O. Box 4970

Jacksonville, F1, 32232-0019

RE: SFRPC #95‘-'6"748, Reguest for ::ojih-ﬁ'en{t; én'_th:' Draft Integrated Feasibility Report and
Environmental Impact Statement for the Lake Okeechobee Regulation Schedule Study.

Dear Mr. Duck:
We have reviewed the above-referenced draft report and have the following comments:

* The Lake QOkeechobee Regulation Schedule, as Proposed, is generally consistent with the

goals and policies of the Strategic- Regional Policy Plan for South Florida, particularly the
following: _ S - o _

Strategic Regional Goal

38  Enhance and preserve natural system values of South Florida's shorelines, estuaries,
benthic communities, fisheries, and associated habitats, including but not Himited to,
Fleorida Bay, Biscayne Bay and the coral reef tract.

Regional Policies

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

a) improving the timing and quality of freshwater inflows; -

b) reducing turbidity, nutrient loading and bacterial loading from wastewater facilities,
: vessels; '

c) the number of improperly maintained stormwater systems; and

d) requiring port facilities and marinas to implement hazardous materials spill plans.

384  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, but not limited to: ' : :

a) avoidance of project impacts within habitat area;
b) replacementof habitatarea impacted by proposed project: or _
€) improvementof remaining habitat area within remainder of proposed projectarea.

3440 Hollywood Boulevard, Suite 148, Hollywood, Florida 33021
Broward (954) 885-4418 Area Codes 305, 407 ang 561 (800} 935-4418
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18, 1999

Enhance and preserve habitat for endangered and threatened 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 will nét 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

3.94

3.9.5

396

L
el
~

Restore natural volume, timing, quality and distribution of water to the Everglades,
Florida Bay, Biscayne Bay, other eastern estuaries, and thé Atiantic 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

¢} supporting a water supply plan that meets the needs of the natural systern.

Conserve water entering the Everglades system and increase the self sufficiency of urban
and agricultural water supplies by: ' :

a} creating water storage areas near or within urban areas; : :

b) promoting increased efficiency of water use in agriculture, business uses and
residential use; and , :

¢) promoting the development of alternative water supply sources.

Restore water quality throu ghout the system by:

a) requiring stormwater treatment and-storage areas for existing and newly developed.
areas and agricultural lands; and :
b) protecting existing wetlands, native uplands and identified aquifer recharge areas.

Inciude the Everglades system in the ecological stiidius so that the suneesses of restaration

S LA L

may be expanded and included in adaptive management of the systera,

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

Sincerely,

John E. Hulsey, MC%

Senior Planner

JEH/cp
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Florida Fish and Wildlife Conservation Commission

James L. "Yamie"” Adams, Jr. Barbara C. Barsh Quinton L. Hedgepeth, DDS H.A. "Herky" Huffman Thomas B, Kibler

Bushnell Jacksonville Miami Deltora Lakeland
David K. Meehan Julie K. Morris Tony Moss Edwin P. Roberts, DC John D. Rood
St. Petersburg Sarasota . Miami Pensacola Jacksonville
ALLAN L. EGBERT, Ph.D., Executive Director _ August 31, 1999 OFFICE OF THE EXECUTIVE DIRECTOR
VICTOR J. HELLER, Assistant Executive Director B 620 Sputh Meridian Street
: Tallahassee, FL. 32399-1600
www.state. fl.us/fwc
(850)487-37%6
Colonel Joe R. Miller TDD @50)458-9542
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 Counties

Dear Colonel Miller:

The Office of Environmental Services (OES) of the Florida Fish and Wiidlife
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 recornmendations by the
Lake Okeschobee 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 Cozps 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
altematives 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 reheve stress on the
littoral zone (as stated on p. DEIS-88).

Discussion

Owerall, 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 Comprebensive 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, 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 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 of WSE 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

(0



Colonel Joe R. Miller
August 31, 1999
Page 3

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 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 of WSE and Rum 22AZE, the differences between WSE and Run 25 are minimal.

The draft report (p. DEIS-108) determines that improvements in habitat, in particular the seagrass
community, would result in benefits tothe 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 (WCAs). 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 of WCA-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
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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 addifional
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 1 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-1E and -1W 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 (WCA-2A) or a 450,342-acre system (WCA-3A), tespectively, 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, occwring only after compositional changes occur in the periphyton
community. In that sense, the appropriate indicator of negative iropacts 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

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 resuit in slightly improved foraging conditions,
relative to Run 25, for wading birds in the littoral zone, as well.

2. We remain very concemmed 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 determine if the excess loading would violate
water-quality standards.

In order to provide further guidance as to the implerncntatibn 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 of the regulation schedule for WSE.

We understand that the SFWMD and the U.S. Army Corps of Engineers will form an in-
house group of biologists, hydrologists, and operational experts to make the decisions that
would occur during 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
of balance 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 managerment 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 Iake Okeechobeg, the WCAs,
and the estuarine resources, all of which would be directly affected by this lake-regulation

schedule.
Sincerely
Allan % Egber{, Ph.D.

Executive Director

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 Homung, 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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U.S. Army Corps of Engineers

P.Q. Box 4970

Jacksonville, Flonda 32232-0019

Re:  Lake Okeechobee Regulation Schedule
Study, Multiple Counties

Dear Colonel Miller:

The Office of Environmental 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 of Fisheries 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. Qur 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, 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 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 Technicat Group in 1988. The basis of
this recommendation was the fact that the schedule would allow the littoral zone to dry
peniodically, a condition necessary to maintain its vegetative structure. COE and HSM,
developed by the U.S. Army Corps of Engineers 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 HSM’s pulse releases to the estuaries. Notably from the standpoint of maintaining a
healthy littoral zone, it also allows the lake levels to fall to 13.5 feet, as would Run 22AZE.

The report titled Simulation of Alternative 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 2 number of performance
measures that were developed by an interagency team of biologists 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 of the lake, and on consumers who
depend on the lake as a source of water. 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 of record, assuming demands in 2010, respectively).

Unfortunately, it is not possible at this time to compare the performance of WSE with the
other schedules for all of the performance measures. The output for Run 25, Run 22AZE, COE,
and HSM was produced in 2 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 with Run 25. Although it
was 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-
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 of this time we have not recetved
the output in a form that would allow us to make a more thorough comparison. The attachment
provides a breakdown of the performance measures that we were able to use to compare WSE
with alternatives other than Run 23.
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Comparison of Run 22AZE and WSE

The focus of our report is a comparison of WSE 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 kittoral 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 of protecting 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 of undesirable 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 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 germination of graminoid 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
resulis 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 Okeechobeg, and differences in model output are swamped by the
larger problem of needing to provide alternative methods of water 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 of impacts 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

L9



Colonel Joe R. Miller
April 16, 1999
Page 4

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 of predrainage 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 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. If this 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. 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 of WSE 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 220% as much water into the WCAs 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. Accordingly, the SFWMD has analyzed the
potential impacts of implementing WSE versus Run 25 in the WCAs in terms of increased acres of
cattails and increased acres of water 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 of 70 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-1 (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

(4
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ppb, given concentrations of either 70 ppb and 100 ppb through S-5A and S-6. (As it tumed out,
the difference in the two phosphorus concentrations at the inflow structures did not resultina
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 5-10
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 impact (13 acres of cattails + 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 of allowing more impacts to two WCAs that have already suffered
fom water-quality impacts and cattail expansion. Not only have cattails invaded the northern part
of WCA-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 of wet 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 of WSE, we are concerned that this improvement appears to come at
the expense of the other WCAs.

Everglades 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) within the South Florida Water Management Model, mean
Natural System Model hydroperiod matches for the park over the 3 1-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 WCAs.
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 boundanes. 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 of HSM 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. If this is not
feasible, then we recommend that the EIS indicate the degree of precision 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 of water, and therefore the phosphorus load, that WCA-1 would receive under WSE,
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
of biologists be formed to consult with the U.S. Army Corps of Engineers 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

H
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WSE schedule that “consultation with Everglades and estuarine biologists is encouraged to
minimize adverse effects to downstream ecosystems.”

Sincerely,

Bradley J. é %irectér E;

Office of Environmental Services

BIH/MAP .

ENV 2-18/5
LOCARLLET

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 Paim Beach
Mr. Mark Ziminske, COE, Jacksonville

EXA
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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 of Alternative 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 of Engineers, Jacksonville. Unpaginated +7 unpaginated
appendices.

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

Model Qutput Reviewed

Total Flood Contro} Releases from Lake Okeechobee for 31 Years

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

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

3A-28
Percent of Times Marsh Stage is Lower than 1 Foot below Ground for More than 30 Days: Gage

3A-2

24



¥ South Florida Water Management District

CON 39
August 31, 1999

Mr. James C. Duck

Chief of Planning

U.S. Army Corps of Engineers
400 West Bay Street

P.O. Box 4970

Jacksonville, FL 32232-0019

Dear Mr. Duck:

Please find enclosed the reviews by staff at the South Florida Water Management District
regarding the draft Integrated Feasibility Report and Environmental Impact Statement for the
Lake Okeechobee Regulation Schedule Study. Included are comments from Dr. Karl Haveuns,
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. In general, we felt this was a well-prepared document, although some of our
comments 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.

T hope you find these comments to be of some help. Please do not hesitate to contact me if you
have any questions. - '

Sincerely,
7

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

attachments

c: Lewis Hornung, SEFWMD
Tommy Strowd, SFWMD
Karl Havens, SEFWMD
Peter Doering, SFWMD
Bob Chamberlain, SFWMD
Mark Ziminske, USACE

Governing Board:

M?chael Collifls. Chdmn o Vera M. Carter Nicolas ]. Gutierres, Jr. Frank R. Finch, P.E., Executive Director
M%chael D. Minton, Vice Chairman Gerardo B. Fernandez Harkley R. Thomten Michael Slayton, Deputy Executive Director
Mitchell W. Berger Patrick J. Gleason Trudi K. Williams Trevor Campbell, Depury Executive Derector

' Mailine Address: P.O. Box 24680, West Palm Beach, FL 334164680
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Subject: comments on regulation schedule document
Date: Sun, 29 Aug 1999 19:42:06 -0400
From: "Karl Havens" <khavens@sfwmd.gov>  Internal
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 comments on the Draft Integrated Feasibility Report and Environmental Impact
Statement for the Lake Okeechobee Regulation Schedule Study (dated June 1999 and prepared by the
USACE).

(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 ori gin 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. Le., the prime focus of this study is to fix an
environmental problem. With this in mind, I strongy recommend that the authors revise the wordin g 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 1.3.1 "modified lake operations should increase the storage capacity of the lake”
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. [ know of no scientific-based objective dealing with increasing biodjversity. 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 northerm 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.

7/ ’ RIAMOO T.SA
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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.

1. 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 1st 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 P in the water was shown to be nonsensical when critically evaluated (Havens 1997, water levels
and total P in 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
Teport. '

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).

O. On page 53 in the 2nd paragraph, the statement that the "]ake 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
scenartos considering the very small changes in the hydrographs. Even in the C&SF Restudy, the 1-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. T 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

7- ? . KAMGG 754 A1
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more far-reaching ecological impacts than lows. Most 11ke1y 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 5%)
reduction in the frequency of high lake stage events (>135 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 ablhtzes 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 certainly 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 thin g 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 SAV, at 42 fixed sampling locations.
We found that along the western and northern shoreline, where SAV was entirely eliminated in recent
years, no SAV has returned. At the south end of the lake, where SAV 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

; g?x RIACWOQ T84 A



Subject: Re: Lake Okeechobee Regulation Schedule

Date: Mon, 16 Aug 1995 14:04:10 -0400

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

QOrganization: South Florida Water Management District

To: Al Steinman <astein€@sfwmd.govs>

CC: Ron Mierau <rmierauésfwmd.gov>, George Hwa <ghwalsfwmd.gov>
Cal Neidrauer <cal@sfwmd.gov>

Paul Trimble <ptrimble@sfwmd.gov=>

’

f

The following are my 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.)

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

downstream ecosystems."
* [discharge]..."only when the WCAs are below theilr respective

schedules. "

The table makes no reference to long-term forecasts as a condition to
consilder 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@sfwnd. govs

QOperations Division HTML Mail
Netscape Conference aAddress
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
Feasibility Report and Environmental Impact Statement. I have patd special attention to
the sections on estuaries.
Specific Comments:

2.5.2 Estuarine Vegetation:

page 16, 2™ paragraph of section. The scientific name of manatee grass 18- Syringodium
filiforme not Cymodocea manatorum.

Page 16, 3© paragraph. Ibelieve Vallisneria is misspelled as Vallisnaria.

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

Page 17 1% paragraph. The Haddad and Sargerit, 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.

@ @ 0® o

2.7 Threatened and Endangered Species
D 2.7.1.4 Bald eagle
O 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:

on



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 dlrect]y quoted and
paraphrased excerpts from relevant sections.

5.3.1.1 Lake O:

Altemative 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
10% 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 111 for 22AZE, a difference. of only
4.

5.3.1.4 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 ENP, 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 altematives 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 altemnatives. Certainly for the
Caloosahatchee, 22AZE was much better than Run25 or WSE.

Q|
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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 Vallisneria 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?

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, 1998

SUBJECT: Review of Lake Okeechobee Regulation Schedule Study Draft EIS

As per your request, | offer the following comments regarding the subject
Environmental Impact Statement {(EIS). | focused on the sections and statemenits
within the document related to the estuaries and the predicted impacts {o them

from alternative Lake schedules.

Upon review, it appears the performance measures for the estuaries are based
on the same criteria that | provided the COE in 1997, which | 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 scheduies,
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 esfuarine conditions within
the confidence limits of the models and may actually be less helpful than
22AZE.

4. p.8: | 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.
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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. .

p.31: | think 2 more in-depth discussion of pulse releases would be helpful.

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 safinity for the potable

water intakes upstream of 8$-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 ¢fs | 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 frying to avoid 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.

o ~

Let me know if you have any questions.

cc.  Hunter Carrick
Peter Doering

¢ A



@

®
@

) 4
A\OL,\Q S+€\HMO'Y)S Comments on Draft EIS

General Comments:

This is a well-written document that nicely outlines the major issues facing the
regulation schedule. | 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.

_ Spec.ific 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 et al. (1997) JNABS 16: 781-793.

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

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

p. 15, para 3: | strongly recommend that you take a look at the publications of
Chris Lockhart on melaleuca: (1996) Can. J. Bot. 74:243-248.

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.

Sectign 2.6:

P. 20, para 3: Why not list the 5 T&E species here, or at least reference section
2.77

p. 21, para 3: | 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.
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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.

As far as | 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. | have no idea what “sub-aquatic” means, afthough 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: | 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: 1 think the concluding sentence, even qualified as written, is still

- too strong. The differences in water quality 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, | 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. | recommend that both sections be amended
accordingly.
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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? If 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
Jevel can be successfully regulated by releases southward or to tide. There is no
information in the table regarding directional release or magnitude. [ am
assuming that the reader is being asked to use their logic to make this
conclusion, but | 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—iaden sediments” instead of
“phosphorus-laden waters®? This makes more sense to me.

n. 100, para 1: You fnight 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.
Ecological 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 section should be devoted toward the vegetation
responses, not a reiteration of alternative results. | suggest that you take the
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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.

Chambertain, 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: | don't see the significance of improved light regimes for

invertebrates.

p. 105, para 3: | 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 | viewed 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. Have you seen these simulated water
level graphs?

p. 105, para 4: 1 refer you to the Chamberiain 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 Systerns 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 for the WSE Schedule

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

Comments on;

Lake Okeechobee Regulation Study

Integrated Fecsibility Report and Environmental Impact Statement

1.Abstract:Line 13

‘meteorological forecasting’ >
‘climatological outlooks and meteorological forecasts’

2.DEIS1

‘6576000 acres’ should be ‘476000 acres’ and 720 square miles’
should be 730 square miles’ for COFISISTency

3. DE|IS4 First 7 lines

it would be very helpful to indicate when the 16.4 ftat was in
place. Also, the 15.517.5 schedule were in 1959 or is this
supposed to be 