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Stuart J. Appelbaum, Chief, Planning Division
Environmental Division

Jacksonville District Corps of Engineers

P. O. Box 4970

Jacksonville, FL 32232-0019

Dear Mr. Appelbaum:

Audubon of Floridais pleased to submit these comments on the Corps Draft Supplemental
Environmental Impact Statement (DSEIS) for the Lake Okeechobee Regulation Schedule Study
(LORSS). The DSEIS has many improvements over the current schedule and we commend the
Corps for continued efforts to refine management of Lake Okeechobee and downstream systems.
Adjustments to the decision tree such as, including the Palmer Drought index instead of the less
informative “30-day rain” statistic, and using total net inflow as opposed to only Kissimmee
River inflows, and many others, are especially favorable and reflect adaptive updates to the
lake's management. This update also is much more proactive than previous schedules, which is
important in alake that responds slowly to management.

We recognize that there are only limited improvements possible with the current configuration of
the C& SF system, and agree with your assessment that, “the larger problems now existing in the
system can only be solved by water storage on aregiona scale...” (page 7). Audubon supports
aggressively pursuing CERP, the Kissimmee River Restoration, and related efforts, to gain an
infrastructure that allows better control over Lake Okeechobee' s water levels.

Given the constraints of the system and the severely competing demands on Lake Okeechobeg,
we think the preferred aternative, 1bS2-m, with considerations and modifications suggested
below, is areasonable aternative to implement until a new schedule can be adopted in 2010 to
take advantage of additional structural features.

Herbert Hoover Dike

The dominant factor in adjusting the schedule was the safety of the Herbert Hoover Dike (HHD).
To maintain safety, the alternatives were developed with the intent to prevent the lake from
exceeding 17.25 feet. Setting a maximum design level is a necessary step, but creates significant
limitations on lake level management. To prevent the lake from exceeding 17.25 feet, the lake
must be maintained considerably below the maximum desired level to be able to absorb storm-
related runoff, which recent experience has shown can raise the lake by two feet (or more) from a
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single event. Thus, the preferred aternative has triggers to make significantly harmful releases
to the estuaries when Lake Okeechobee isin the 15-foot range. Levelsin the 15-foot range are
not harmful to the lake' s habitats. The planned maximum releases also are larger than previous
schedules due to the urgency of keeping the lake low, and will create potentially larger plumes of
fresh water that can affect larger areas of the estuaries.

Recommendation: We strongly support current efforts to expedite reinforcement of the HHD.
Not only will thisincrease human safety and help protect the integrity of the water management
infrastructure, but aso will allow higher safe levelsin the lake, restoring much-needed
operational flexibility.

Non-Typical Operations

Corps staff announced at the September 13 public hearing in Okeechobee that the Non-Typical
Operations (NTOs) were to be taken out of the DSEIS. These operations were based on “lessons
learned” over the past few years and were a good attempt to incorporate that knowledge into
operations. While this DSEIS process may not have time to fully flesh out how these operations
might work, Audubon encourages the Corps to incorporate this concept into the next revision of
the schedule, to be adopted in 2010.

It is essential that NTO #4 “Managed Lake Recession” remainsin this DSEIS in some format.
The hurricanes of 2004 eliminated almost al the submerged aquatic vegetation, and other deep-
water plant communities such as bulrush, from the lake. This reflected the loss of about 75
sgquare miles of plant communities, and their dependent wildlife. There has been virtually no
reproduction by Largemouth Bass and Black Crappie in the past 2 years (Don Fox, FWC, pers.
comm.), which seriously threatens the tourism and service sectors around the lake. The stated
goal of the SFWMD in 2006 was to conduct a managed recession in the spring (~March through
May) by reaching the 12-foot level for about 12 weeks'. This combination makes the lake
shallow enough for sunlight penetration to stimulate germination of these plants, plus allows
enough time for seedling growth to enable survival as water levelsincrease |l ater in the summer.
Unfortunately, the lake rose too high in fall 2005 to be able to lower the lake in 2006 without
unacceptable estuary harm, and the drawdown was postponed. Such a plan should be enacted in
2007, or the soonest year possible if weather delaysit again.

A “12 feet for 12 weeks” prescription (Appendix 1) was written by Dr. Karl Havens, based on
extensive work on Lake Okeechobee, especialy in relation to submerged aquatic vegetation
(SAV) recovery after the 2001 low-water event. Experience also indicates a second year of
recession is needed to establish the most valued, vascular plants (eel grass, pond weed, etc.). A
second recession should be part of the overall drawdown plan. Because low levelsare arisk for
water supply shortages, the SFWMD agreed to purchase temporary forward pumps and install
them, if needed. Audubon is deeply concerned about possible use of permanent forward pumps
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(see below), but would not object to temporary pumps in this instance, because the pumps
furnish atradeoff of buffering the extrawater shortage risks created by the drawdown.

Recommendation: Incorporate a prescription for a SAV-restoring drawdown that would lower
the lake in the spring to about 12 feet for 12 weeks, in two consecutive years (weather
permitting). This prescription would include temporary forward pumps as a contingency for
water supply. It would be useful to describe triggers for whether lake levels are suitable to
attempt adrawdown in any given year (e.g., if the lakeisbelow “X” feet elevation on November
1, and the long-term weather forecast is appropriate, releases will begin for the drawdown).

Base flow to St. Lucie Estuary

There have been suggestions that the St. Lucie estuary might suffer less harm from continuous,
low level releases (a“base flow”), rather than the pulse pattern. Thisisreadily amenableto
testing.

Recommendation: The Corps should include flexibility to make releases to the St. Lucie either in
apulse or continuous pattern, which would allow interested parties to monitor estuary response
to determine which is preferable.

Base flow to Caloosahatchee Estuary

During the dry season, the Cal oosahatchee has chronic violations of its flow MFL, characterized
by higher-than-desired salinity far up the river. WSE did not allocate water from Lake
Okeechobee enough to reduce this to acceptable levels. This DSEIS provides much more
consistent “base flow” to the estuary and is a commendable improvement from the preferred
aternative.

Recommendation: To reduce MFL violations to the extent practicable, maintain the provision to
provide releases to the bottom level of the “base flow” band. Measuring flows at the
“downstream” S-79 structure, as opposed to the lakeside S-77 structure, also allows more precise
salinity management.

Atlantic Multidecadal Oscillation (AMO) and the 36-year period of record

Audubon previously furnished the LORSS team with a copy of our climate workshop
presentation (8-14-06, SFWMD headquarters) on the AMO pattern. As areview, the Atlantic
Ocean appears to oscillate between comparatively warmer and cooler ocean temperatures over a
period of two to three decades for each phase. During warm phases, annual net inflow into Lake
Okeechobee averages about 4 feet of equivaent depth, which is about double the amount
recorded during the cooler phases of Atlantic temperature. The difference in lake inflow
between the warm and cool phasesis statistically significant and has great importance in
interpreting model results and planning operating schedules.
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First, averaging or summing sets of numbers that have significantly different patterns embedded
in them blends the different patterns and poorly reflect characteristics of either pattern. For
example, the average annual temperature of Chicago is 49 degrees F, but that does not tell you
how to dressif you visit, because summer and winter temperatures are so different. Similarly,
warm and cool phase years have such different amounts of average inflow to the lake that
performance measures such as estuary releases, high lake levels, or water shortages, also yield
different results between phases.

Fig. Lisamode output from an early LORSS run. The lowest line of the graph hits the ~10 foot
level 12 timesin 36 years (this line does not represent the preferred alternative but its behavior is
agood example of the characteristics of the 36-year period of record). That indicates areturn
frequency of about oncein three years (33% of the time), a prediction that is ominous to water
supply interests. However, 11 of the 12 events occur between 1970 and 1994, the cool (dry)
pattern of the AMO, and only one event occurs during the warm (wet) pattern years (roughly
1965-1969 and 1995-2000). Therefore, during the dry pattern the model predicts that 10 feet
would be reached in 11 of the 25 years, about 44% of the years. Conversely, in the cooler
(wetter) pattern, only one of the 11 years reached 10 feet, only 9% of the years, afigure much
lower than either the 33% or 44% projections using al years. Similarly, Figure 2 shows a 12%
harmful release frequency, versus a 36% frequency, between dry and wet phases, respectively.
Thus, one can see analyzing the two phases separately yields very different predictions.

Stage Hydrographs for Lake Okeechobee: LORSS Simulated POR, 1965-2000
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Figure 1. Model run from LORSS that one can seethat 11 of 12 predicted excursions of the
lowest line to the 10 foot range, occurred during the AMO cool (dry) period from (1970-1994),
and only one excursion occurred in the 11 warm (wet) phase years (1965-1969 and 1995-2000).
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Figure 2. Inthisfigure of actual releases from the St. Lucie structure (source: Neidrauer,
SFWMD, 11-30-05), we identify seven large releasesin 36 years (1970, 1974. 1983, 1995, 1998,
2003 and 2004; 2002 might be countable but was not included for this analysis), indicating an
overal return frequency of onein five years (20%) of years. However, during the cool AMO
years (1970-1995), there were only three large releases, or 12% of the years. Conversely, during
the warm AMO phase there were four large releases in 11 years (36%), about three times the
frequency of the cool phase.

Most resultsin the DSEIS present all 36 years lumped together in summary tables and figures.
For example, Fig. 5-2 of the DSEIS reports how many months certain estuary flows are projected
to occur, but does not graph individual years (asin Figs. 1 and 2 here) where one could assess
which years the events occurred. Virtually al figuresin Appendix E have this summation or
averaging style of the 36 years together. Further, because the Atlantic isin the warm pattern, and
two-thirds of the years in the 36-year period of record are cool pattern years, it islikely that
predictions are skewed toward the drier range. Thus, high lake stages and large estuary releases
probably are more likely to occur, and extreme low water levels probably are lesslikely, than
predicted in the DSEIS analysis. Without being able to examine the entire period of record, the
performance expected during different patterns of the AMO cannot be examined by Audubon,
policy makers, or the public.

Mr. Stuart Appel baum

October 10, 2006



Page 6

We note that there are many climate patterns influencing Lake Okeechobee’ s hydrological
patterns, and basing information on any one of them, or combination of them, is confounded and
uncertain. Further, there are many gaps in the understanding of the AMO, including how long
the present warm pattern might persist. Therefore, although anayses of AMO patterns should
not be the sole basis of decision making, this pattern has the potential for such strong effects on
the system that it should be discretely considered in reporting modeling predictions and in
planning lake management.

Recommendation: Present results for the period of record with years on the x-axis, and events on
the y-axis (similar to Figs. 1 and 2 in this letter). Also, report summaries of each measure
separately for warm and cool pattern years. We support Dr. Rafael Bras' s recommendation from
the SFWMD climate workshop (August 18, 2006) to develop synthetic warm cycle yearsto
increase sample size and allow further exploration of the warm and cool patterns of the AMO.
Developing a synthetic pattern will not be possible in the short time frame of this DSEIS, but
should be included in the 2010 update.

Performance measures

The DSEIS has performance measures (PM) in the Water Conservation Areas (WCAS) for peat
dry out (Fig. 5-5), recession rates for wading birds (Fig. 5-6), reversals (Fig, 5-7), and Snail Kites
(Fig. 5-9). All these resources are present in Lake Okeechobee, but comparable performance
measures do not exist for the lake. We understand these issues have been refined from longer
years of work in the WCASs, but these measures must be developed for the |ake itself, where
water level changes will have the greatest direct effect on these important resources.

Recommendation: Develop PMsfor each of these features for Lake Okeechobeg, in the
regulation schedule revision planned for 2010.

L ake Okeechobee’' s Minimum Flows and Levels

The MFL for Lake Okeechobee recommends the lake not drop below 11 feet for more than 80
days, more than once in six years. This metric describes the level, duration, and return
frequency, of low water events that are projected to cause “significant” harm to the lake's
resources. Significant harm isthat which takes several yearsto recover from. Whileit iswidely
accepted that occasional extreme low levels can have benefits for lake/wetland systems, chronic
and/or repeated extremely low water can severely reduce, or eliminate, populations of aguatic
organisms. The MFL is a state requirement and not specifically addressed in this DSEIS,
however low-water events are influenced by this schedule and their impacts are at |east partialy,
a Corps responsibility.

SFWMD informed the WRAC committee (9-7-06) that the preferred aternative, with SFWMD’s
projected water rationing plans, could create five MFL violations in the 36-year period of record.
SFWMD’s DRAFT *“Lake Okeechobee water shortage management plan” (“LOWSM,”
September 29, 2006) contains atable of water rationing trigger lines (Fig. 3) that show it would
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be possible for the lake to drop below 11 feet for 120 days (about April 1 to August 1),

exceeding the MFL trigger, yet remain above the water rationing trigger line. If it occurred again
within 6 years, an MFL violation could occur, creating serious harm to the Lake' s biota, with
little or no cutbacks having been called for (depending on water level patterns).

The serious nature of these projections can be seen with Snail Kites, not the only animal or plant
that is threatened by excessive low water events, but one for which we have reasonabl e data.
Snail Kites on Lake Okeechobee bred in reasonable numbersin 2006 for the first time after the
2000-2001 drought, afive-year return interval. Thisreturn interval presumably is the length of
time it takes apple snails to re-popul ate Okeechobee’ s expansive marshes. As noted above, for
MFL violations to occur, the lake must drop below 11 feet for more than 80 days within 6 years
of the previous event. Therefore, for each MFL violation, snail population recovery likely would
be truncated before reaching densities suitable for kites, and recovery could then be an additional
“5years’ away. If MFL violations occur five timesin 36 years, Kites may rarely be able to
breed successfully on Lake Okeechobee (which is designated by the USFWS as critical habitat
for the Kite). In spite of this significant conflict, we understand the state has requested the Corps
model the LOWSM linesin the DSEIS, raising significant concerns over whether the state
rationing plans will adequately protect Lake Okeechobee from low-water harm.

Trigges and Phass Lines used in LOWSM

Stage (1)

Figure £.

Figure 3. The SFWMD-proposed rationing lines could allow Lake Okeechobee to drop below
11 feet for as many as 120 days between April and August, causing an MFL exceedence and/or
violation, without triggering any water rationing (graph copied from “Lake Okeechobee water
shortage management plan,” SFWMD, 9-29-06 DRAFT).

Mr. Stuart Appel baum
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Recommendation: It islikely that the Biological Opinion on this three-year iteration of WSE
will not identify this schedule as ajeopardy to Kites, largely because it will not be in effect long
enough to create the chronic, long-term harm described above. However, the next schedule
iteration in 2010, and indeed the string of W SE updates planned as more projects come on line,
will have to discuss thisissue implicitly in the “Cumulative Effects’ section (5.22). And
although low lake level management generally is conducted by SFWMD, the Corps should
include these considerationsin their consultation over Kites with the USFWS. Thisissueis
especialy germaneif the Hoover Dike pump stations are modified with permanent pumps whose
use could contribute to chronic MFL violations, violations of the Endangered Species Act, or
otherwise cause undue harm the Lake' sresources. Lastly, the SFWMD has initiated a
“Recovery Plan” for Lake Okeechobee to identify measures needed to help it recover from low
water, and Audubon encourages the Corps to participate in that process.

We appreciate this opportunity to comment on this proposed schedule change. Audubon has had
full-time staff working on Lake Okeechobee since 1936 and this long experience helps us
recognize that the challenges in management are as great as the lake itself. Welook forward to
working with the Corpsin al arenasto restore this treasure of the Everglades ecosystem.

Sincerely,

Paul N. Gray, Ph.D., Science Coordinator
L ake Okeechobee Watershed Program
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Rehabilitation of L ake Okeechobee from Impacts of High Water and Hurricanes:
Recommendations Regarding a Controlled
Water Level Recession (Draw-down)

Karl E. Havens, Ph.D.

Problem Statement

Two major hurricanes and a period of high water resulted in a near complete loss of submerged
(below the water surface) plants in shoreline areas of Lake Okeechobee between summer 2004
and spring 2005. This has resulted in a substantial deterioration of real and perceived values of
the lake that the public expects the South Florida Water Management District (SFWMD) to
protect in its ongoing restoration programs. Instead of clear water and diverse aquatic plants,
highly used shoreline areas now are characterized by muddy or algae-laden water, absence of
plants, and concerns among stakeholders about the future survival of the lake’'s sport fisheries.
This white paper describes the specific effects of the 2004 hurricanes on Lake Okeechobee,
examines management options for rehabilitation of the lake, provides a recommended option,
and considers regional constraints.

I mpacts of High Water and Hurricanes

In summer 2004, Lake Okeechobee supported a diverse and widespread community of
submerged plants around its shoreline (Figure 1), covering an area of nearly 55,000 acres. This
plant community in turn supported strong recruitment by largemouth bass and other important
gport fish in the lake, as had occurred in the two prior years (Havens et al. 2005). The healthy
community was a result of a controlled recession of water levels and a subsequent drought in
2000-01 (Havens et a. 2004). The situation in the lake was widely reported in the press as a
short-term success in lake rehabilitation; the clear water, diverse plants, abundant wildlife, and
healthy fishery were aboon to the local economy.

During September 2004 two major hurricanes (Frances and Jeanne) crossed the Florida peninsula
just north of Lake Okeechobee. The hurricanes caused extensive damage to homes and
businesses in the state of Florida, and mgor ecological damage inside the lake. The Herbert
Hoover Dike held back water and prevented regional flooding, but the strong currents that
occurred in the lake due to hurricane force winds (Havens et al. 2001) and the large-scale
sloshing of water from one end of the lake to the other, a phenomenon called an internal seiche
(Chimney 2005), uprooted much of the lake's submerged vegetation (Figures 2 and 3). The
hurricane aso suspended soft mud sediments from the center of the lake, distributing the
materia to the shallow shoreline areas where plants had occurred, as occurred during Hurricane
Irene in 1999 (Havens et a. 2001). Sediment uplifting & transport explains why water around
the lake remained highly turbid for months after the hurricane, and why the lake displayed
almost a 3-fold rise in total phosphorus concentrations (SFWMD monitoring data).

High turbidity and deep water block light penetration to the lake bottom in shoreline areas.
Submerged plants require light to sustain their biomass. Without sufficient light, their net growth



becomes negative and eventualy they die. Of the more than 50 shoreline sites that are sampled
guarterly by the SFWMD for submerged plants, only a handful have continued to support plant
biomass. As indicated above, the regions formerly occupied by plants and clear water (Havens
2003) now are experiencing blooms of blue-green algae, which can cause taste and odor
problems for drinking water, decomposition products like ammonia that previously have been
shown to kill apple snails and other invertebrates in this lake (Jones 1987), and that can
potentially produce harmful toxins (Paerl 2001).

Once aturbid and blue-green algae dominated state develops in a shallow lake, it is very stable —
in other words, it will persist long-term unless some major perturbation is carried out to break the
pattern (Scheffer 1989, Moss et a. 1997). Plants stabilize sediments with their roots, they reduce
the shearing stress of waves on the sediment bed, and they support attached algae that remove
nutrients from the water. Once plants are removed from an area, these important functions are
lost and a feedback loop develops where turbid water = less plants = reduced beneficia plant
effects = more algae blooms and even greater water turbidity = more loss of plants. This situation
has been documented in many shallow |akes around the world (Scheffer 1998).

It is recognized that hurricanes are a natural part of the ecology of south Florida, and that Lake
Okeechobee experienced these events long before development occurred in the region. The key
difference today is that the impounded, sediment-laden lake lacks the capacity to recover
naturally from hurricanes, except under extreme drought conditions, which do not often occur.

Management Options

In lakes that develop a turbid plant-free state, management options are limited. While a part of
the problem in Lake Okeechobee may be excessive inputs of nutrients from its watershed
(nutrients that help to fuel algal blooms), drastic nutrient load reduction, even if it could be done
in the near future, would not result in noticeable changes in water quality. This is because much
of the turbidity is due to fine mud that has been transported to the lake's shoreline areas, and the
fact that this mud itself contains a high concentration of nutrients from the many past decades of
high watershed loads (Olila and Reddy 1993). In some small lakes, managers have replanted
submerged vegetation as part of an overall restoration program. This has limited or no successin
situations where the water is highly turbid, because the plants soon die from light limitation.
Furthermore, as experiences by SFWMD, FWC (Florida Fish and Wildlife Conservation
Commission) and USACE (US Army Corps of Engineers) staff showed in 2000, the ability to do
replanting in this large lake is extremely limited. Installation of break wall structures to protect
the shoreline areas, as suggested by Canfield et a. (2000) for Lake Apopka, would be extremely
expensive and likely ineffective, because shoreline areas still would retain the soft mud that
likely was transported there in the hurricane. The one viable solution, proven to re-establish a
healthy plant community in 2000-01, is an extreme draw-down of the lake, with water levels
held low for a prolonged period of time (months). It has been documented that if these conditions
are met, the lake sediments contain a viable seed bank from which plants may germinate
(Harwell and Havens 2003), and then re-colonize the shoreline areas (Havens et a. 2004).



Past Experience I ndicates Necessary Attributes of a Draw-down

In most lakes it would be very difficult to say what level and duration of draw-down is necessary
to achieve recovery of the plant community. In the case of Lake Okeechobee, the level of
uncertainty is reduced because there is a detailed case study from 1999 to 2003, when the lake
started out with similar conditions to what exists at this time (albeit not as severe, in regard to
loss of plants and high turbidity that exists in 2005), and then recovered during a draw-down and
drought. Scientists at the SFWMD chronicled the recovery sequence with frequent sampling of
the shoreline area, and documented a predictabl e pattern (Havens et a. 2001, 2004).

During winter 1999, Lake Okeechobee had lost much of its submerged plants and had turbid
shoreline waters. In spring 2000, the SFWMD carried out an emergency recession of the lake,
following careful deliberation with major stakeholders in the region. When water level was
lowered to below 13 ft in May and to near 12 ft in June, there was no noticeable response of
plants or water clarity. The water remained highly turbid in June and an algal bloom developed
in July. Only in August, three months into the draw-down, was there a widespread devel opment
of Chara (shrimpgrass) lawns on the bottom of the lake in its south and southwest shoreline
regions (Havens et al. 2001). Chara is a pioneer species that is the first to appear during recovery
because its oospores (seeds) can germinate under very low light conditions (Harwell and Havens
2003). The Chara lawns rapidly expanded, and by late summer they covered 35,000 acres of the
lake bottom. The plants stabilized sediments and the blooms and turbidity quickly disappeared,
leaving clear water in the shoreline area. Recovery was fastest at the south end of the lake, and
then commenced in a clockwise direction around the lakeshore, with the north end of the lake
taking the longest time to recover. That north end of the lake contained the highest levels of soft
mud sediments, and did not achieve full recovery until the mud was exposed to the air and then
re-flooded months later.

Although Chara is not a good habitat for bass and other sport fish, its dense lawns provide a
stable environment where more desirable plants (eelgrass, pepper grass, southern naiad) can
germinate and grow. In 2002 and 2003 those plants replaced Chara with a diverse community
that provided good fish and wildlife habitat in Lake Okeechobee (Havens et al. 2004, 2005).
Thus it required two successive summers of low water, and in intervening winter of moderate
water depth, for the recovery of a healthy community of vascular plantsin the lake.

Given these experiences and the current conditions of the lake, it is predicted that the following
actions are minimally necessary to achieve recovery of submerged vascular plants in Lake
Okeechobee:

Draw-down level 12 ft or lower

Draw-down duration 12 weeks or longer

Timing  winter to spring, in two successive years (see below)

Refill rate  asslow as possible, holding the lake below 15 ft in fall-winter

These attributes aso are identified in a draw-down schedule super-imposed on the regular lake
operating schedule (Figure 4).



Expected Outcome of a Draw-down

Given the condition of Lake Okeechobee in spring 2005 vs. 2000, the most reasonable
expectation is that a 2006 draw-down, with the features identified above (12 ft or lower for 12
weeks or longer) will result in some recovery of Chara lawns in the lake's south and southwest
regions, and clearing of water in those areas. It also seems likely that some vascular submerged
plants will develop within the Chara lawns, as occurred in the past. Recovery in the northern
region of the lake will likely be less pronounced. Continued management of water levels into
2007 is expected to continue the recovery sequence towards a more diverse vascular plant
community that can better support the recruitment of sport fish and provide habitat for wildlife.
As noted, conditions in 2005 are more impacted, so these predictions may over-estimate the
amount of recovery that actually occurs.

Expected Outcome of Not Conducting a Draw-down

Unless shoreline areas experience a prolonged period of shallow water, there are no internal
mechanisms of the ecosystem that will recover the desired conditions of clear water and diverse
plants. In fact, the present turbid conditions are self-stabilizing. The only natural event that could
break this pattern is a drought of similar magnitude to the one that occurred in 2000-2001. These
events occur at a frequency of approximately once per decade based on historical water level
data for the lake.

If adraw-down only is conducted for one year, the submerged plant community is expected to be
dominated by Chara, and only the south and southwest regions of the lake are expected to
display a strong recovery. Chara is seasonal in Lake Okeechobeg, typically dying back in winter
months (Steinman et al. 1997). Therefore if conditions are not maintained may alow vascular
plants to colonize the lake shore, the recovery may be transitory.

There is not a linear relationship between water depth and plant growth in shoreline areas, so
lowering the lake to only 13.5 or 13 ft is not likely to have noticeable benefits for plants. This
reflects the rather flat topography of the shoreline shelf and the fact that until water depths fall
below 12 ft, it is unlikely that seeds will have sufficient light to germinate. This all or nothing
plant response is characteristic of how shallow eutrophic lakes switch from turbid to clear states
(Scheffer 1989, 1998).

Timing the Draw-down to Minimize Downstream I mpacts and M aximize Flexibility

The 2000 draw-down had severe short-term impacts on downstream ecosystems, in particular,
the St. Lucie and Caloosahatchee Estuaries, which are located at the terminal ends of the two
major flood control outlets from the lake. When large lake discharges occurred, the estuaries
were impacted by low salinity water (which can be toxic to marine plants and animals), high
sediment loads, and nutrients that stimulate algal blooms. It is desirable to conduct draw-downs
of Lake Okeechobee in a manner that minimizes those impacts. If winter or spring 2006 is
projected to be unusually wet, it may be desirable to delay a draw-down until 2007, especiadly if
the wet climate prediction has a high degree of certainty. Otherwise a draw-down might occur



during a time when inflows are unusually high, which would require a much greater discharge of
water to maintain alake elevation of 12 ft.

It also is recommended that the draw-down be done in winter (November to February), rather
than spring. Winter months in south Florida typically are dry, and heavy summer rains typically
begin in May or June, with lake levels rising from July to November. Therefore, starting a draw-
down earlier, within the dry season, is likely to be more effective in terms of achieving and
holding a desired low water level with minimal amounts of discharge to the estuaries. Past
experience aso shows that winter is a time when ecological conditions in the estuaries are less
apt to be impacted by freshwater releases than during spring, when oyster larvae and fish fry are
prevalent in the estuarine waters (SFWMD scientists, personal communications).

A draw-down in winter might aso provide needed flexibility in the case of a wet spring
following a successful lowering of the lake. Low water in the shoreline region from January to
March could allow successful spawning on the shoal area, after which young fish could move
back into the littoral zone to escape predators. This would not achieve the goa of restoring lost
habitat, but could provide the fishery with atemporary reprieve.

Other Regional Effects

Effects of a draw-down on other aspects of the regional system, including water supply, may be
considered by water managers, but are outside the author’s area of expertise.

Uncertainty

The predictions regarding submerged plant and fish responses to a draw-down of Lake
Okeechobee are supported by detailed observations of a prior event when the lake was not as
heavily impacted. They have the inherent uncertainty associated with predictions regarding a
large complex ecosystem. The lake may respond more quickly than predicted, or it may not
respond at all. The predictions represent the most likely responses, based on the best professional
judgment of the author, but are not certain or absol ute.
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Figure 1. Spatia distribution of submerged aquatic vegetation recorded in a survey by SFWMD
in August 2003, before the hurricanes impacted the lake. Source: www.sfwmd.gov.




Figure 2. Uprooted vegetation along northwest shore of Lake Okeechobee in fall 2004, after the
hurricanes, in the same genera area shown in the upper panel of Photo 1. Photo courtesy
SFWMD staff.

Figure 3. Uprooted vegetation piled up high on the southern shoreline of the lake in fall 2004,
after the hurricanes. The blue structures are large tanks previously used by SFWMD scientists
for plant growth studies. Photo courtesy SFWMD staff.



Figure 4. Draw-down schedule (solid black line) identified in the text, superimposed on the
normal operating schedule of the lake and its five distinct operational zones (USACE 1999). This
draw-down schedule includes lowering the lake between November and February in the first
year, holding the lake at or below 12 ft for at least 12 weeks in the second year, allowing stage to
gradually rise to no higher than 15 ft, and then commencing a second draw-down into the third
year of the operation.
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