
Riverwatch Newsletter Editor’s Note:  

 

While the NRC-2005 book except provided below describes water supply benefits of storing additional 

water in lake Okeechobee, it considers this option from the perspective of maintaining stages ABOVE 18 

FEET.  Lake O is currently managed at or BELOW 15 FEET in the wet season due to (a) the ecological 

benefits resulting from lower stages that do not “drown” the littoral zone vegetation and (b) concerns 

over the integrity of the Herbert Hoover Dike. This 40-foot elevation earthen structure provides flood 

protection to the region during the “sloshing” that can result from hurricane winds. Following a heavy 

rainfall the lake can fill at a rate much faster than the water can currently be discharged west, east and 

southward. Dike failure can occur due to “piping” once the water levels reach 17-20 feet.  Thus, risk 

management dictates maintaining a lower lake level until the dike repairs are completed.  

 

Once dike repairs are accomplished, the region will face a decision whether to allow the lake to become 

deeper in the wet season (stage of 16-19 feet) or maintain the lower levels that benefit the lake ecology.  

In one sense the Caloosahatchee would benefit from higher lake levels since maintaining dry season 

freshwater flows of 650 cfs to the estuary can be achieved with less than 8 inches of additional stage, 

assuming zero basin flow to the estuary from areas west of Lake Okeechobee.  Given that the basin does 

contribute significant flow to the estuary even in the dry season and that June & October storm events 

are common, the maximum incremental lake stage requirement to satisfy Caloosahatchee Estuary 

natural system demand is 6 inches or less.  

 

From a Riverwatch perspective, after dike rehabilitation is complete, the debate over Lake O stage will 

resume in full force, but posturing and policy positioning for that event are occurring now, as evidenced 

by the comments of Dan DeLisi and Mike Collins at the Sep 13, 2012 SFWMD Governing Board meeting. 

To achieve improved dry season deliveries of fresh water to the Caloosahatchee Estuary, Riverwatch will 

consider endorsing higher stages than the current 15 feet, while remaining sensitive to Lake 

Okeechobee ecological implications as championed by Paul Gray of Audubon and others. Additional 

considerations include: (1) securing a natural systems reservation so that any “water supply 

augmentation” (a deeper lake or perhaps back-pumping from the EAA) would in fact result in proper 

flows to the estuary, and (2) achieving real improvements in Lake Okeechobee water quality since 

additional lake discharge brings with it additional nutrient loads to the Caloosahatchee Estuary and to 

the Gulf of Mexico environment, with corresponding ecological and financial costs. 
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Havens and Walker (2002) concluded that the TMDL goal of 40 micrograms per liter for long-term 

average total phosphorus concentration in the pelagic zone of the lake would reduce the frequency of 

near-shore algal blooms to 2-9 percent compared with 5-33 percent under present conditions. In 

contrast, Bachman et al. (2003) contended that a stringent TMDL for phosphorus would not result in 

improved water quality; they argued that the lake has been eutrophic for over a century and had a high 

phosphorus loading rate (~377 metric tons per year) even in presettlement times. Such a high rate 



seems unlikely, however, given pre-settlement hydrology and the major agricultural and other 

anthropogenic phosphorus sources known to be important in the drainage basin at present. The 

contention that the lake was eutrophic in pre-settlement times does not agree with the descriptions of 

some early explorers. For example, in 1887 Heilprin, as quoted by Brooks (1974), described the lake in 

the following way: 

 

It is frequently conceived, and often reported, that Lake Okeechobee is a vast swampy lagoon, or 

inundated mud-flat, the miasmatic emanations arising from which render access to it a matter of 

considerable risk or caution. This is very far from being its true character. The Lake [sic] proper is 

a clear expanse of water, apparently entirely free of mud shallows, and resting … on a firm bed 

of sand. All our soundings and drags indicate that this sand is almost wholly destitute of 

aluminous matter, and nowhere, except on the immediate borders, where there is a considerable 

outwash of decomposed and decomposing vegetable substances, is there a semblance to a 

muddy bottom. The water itself, when not disturbed, is fairly clear, and practically 

agreeable…More generally, however, it is tossed into majestic bellows, which rake up the 

bottom, and bring to the surface a considerable infusion of sand, rendering the surface murky. 

 

In addition, paleolimnological evidence based on lead-210 (210Pb) dated sediment cores from eleven 

sites in the mud zone of the lake indicates that annual phosphorus accumulation rates in the lake’s 

sediments have increased about fourfold since pre-settlement times, with most of the increase 

occurring in the past 50 years (Brezonik and Engstrom, 1998). Although difficulties were encountered in 

interpreting 210Pb dating of cores from some locations (probably because of sediment resuspension 

problems), reliable dates were obtained from most sites. These studies also suggested that the lake had 

very low rates of accumulation of organic-rich muck sediments in pre-drainage, pre-settlement times. 

 

Bachmann et al. (2003) proposed that water-level controls would be more effective in managing 

phosphorus levels (and associated algal blooms) in the lake. This is roughly in agreement with the 

Restoration Plan’s proposed management plan for the lake (USACE and SFWMD, 2001; Havens, 2002) 

and is based on the findings of several earlier studies (Maceina, 1993; Havens 1997) of an association 

between higher water levels and higher total phosphorus concentrations in the lake. High water levels 

also facilitate the movement of suspended particles (and associated particle-bound phosphorus) from 

the mud zone in the central part of the lake to near-shore areas, especially in the south end of the lake, 

where a submerged limestone ridge at ~8 ft (NVDG) inhibits movement of water from the center of the 

lake to the southern bays at low lake stage but is ineffective at blocking large-scale circulation patterns 

at higher stages. 

 

Restoration Alternatives for Lake Okeechobee 

 

As the above description indicates, Lake Okeechobee is not just a potential water storage site for the 

Everglades; it is a key, albeit degraded, component of the Greater Everglades system, and it serves as an 

important drinking-water supply and recreational resource. It was identified as a system component to 

be restored by the Restoration Plan. Several parts of the comprehensive plan are focused on improving 

water quality in the lake. For example, the Kissimmee basin storage reservoir described in Chapter 2 is 

intended both to store water and to reduce nutrient loads to the lower Kissimmee River and Lake 

Okeechobee. This component will consist of a 17,500-acre above-ground storage reservoir and 

associated 2,500-acre stormwater treatment area (STA) in one of three counties north of Lake 

Okeechobee. A 5,000-acre reservoir and associated 5,000-acre STA in the Taylor Creek-Nubbin Slough 

area northeast of Lake Okeechobee is intended to serve the same purposes. The storage capacity of 



these two reservoirs (in sum about 250,000 acre-feet) essentially substitutes for storage that could be 

obtained by allowing a higher stage in Lake Okeechobee during wet periods. An increase in the 

maximum allowable lake stage of 0.5 feet would provide 227,500 acre-feet of additional storage (Table 

4-1), over 90 percent of the storage of the two proposed reservoirs. 

 

An increase in the maximum stage of Lake Okeechobee of 0.5 feet also would provide additional storage 

equivalent to about 82 percent of the total storage provided by the proposed Lake Belt. The actual stage 

of Lake Okeechobee reached the maximum allowable stage only a few times over the period 1931-2003. 

 

Several additional Restoration Plan components to improve water quality in Lake Okeechobee are 

described in the Lake Okeechobee Surface Water Improvement Management Plan (SFWMD, 1997b). 

They include: (i) additional STAs on the north side of the lake; (ii) a plan to plug selected local drainage 

ditches, the net effect of which will be to restore about 3,000 acres of wetlands in the Okeechobee 

watershed; (iii) diversion of some drainage canals into wetlands; and (iv) dredging of phosphorus-rich 

sediment from 10 miles of primary canals in the watershed of the lake. However, despite concerns 

expressed by limnologists about the increasing importance of internal phosphorus loading by wind-

induced resuspension of flocculent, phosphorus-rich, bottom sediments in maintaining high nutrient and 

algal conditions in the lake, no Restoration Plan components are designed to address this problem 

directly, and the plan does not include any in-lake restoration activities. 

 

Table 4-1 Relationship of Storage in Lake Okeechobee to Maximum Stage* 

Increase in Maximum Allowable Stage (ft.) New Maximum State (ft) [NVGD] Additional Storage 
(acre feet) 108 m3 

0.5 19.0 227,500 3.23 
1.0 19.5 462,500 6.57 
1.5 20.0 697,500 9.90 
* A description of the regulation of Lake Okeechobee, including the provision of a maximum allowable, are provided 
in Chapter 2. A more detailed description can be found at http://www.sfwmd.gov/org/pld/hsm/reg_app/lok_reg/. 

 
The Lake Okeechobee Surface Water Improvement Management Plan eschews a more prominent role 

for the lake in storing water for export to the Everglades during droughts because SFWMD limnologists 

believe that maintaining high water levels in the lake for extended periods would be detrimental to 

littoral plant communities primarily on the lake’s west side and also would cause poorer water quality 

(higher levels of turbidity and algae concentrations) in the open waters of the lake. Field data on the 

lake for periods of widely varying water levels during the 1990s (e.g., Maceina, 1993; Havens, 1997, 

2002) support these conclusions. Nonetheless, the general argument and cited field observations that 

lower water levels are better for Lake Okeechobee appear at first to be contrary to a long-held 

limnological belief that deeper lakes tend to have better water quality because wind-induced sediment 

resuspension becomes less important as the depth of the water column increases. Also, a lake with a 

deeper mixed layer may have the same biomass of algae as a shallower lake, but in the deeper lake, the 

algae are suspended in a larger volume of water such that the concentration of algae is lower. However, 

when water levels in Lake Okeechobee are low, a submerged ridge along the southern edge of its 

central basin tends to interrupt circulation from the center of the lake, where fine sediments can be 

resuspended in windy conditions. It is possible that if the lake were regulated at levels several feet 

higher than it is at present, and if effective nutrient controls to the lake could be implemented, then 

poor water quality associated with higher lake levels would not be problematic. 

 



Although higher water levels may diminish the width of the littoral zone of emergent vegetation in the 

northwestern area of the lake, higher water levels actually may enhance the littoral zone in the 

southwest part of the lake. Under current operating conditions, the large expanse of marsh south of the 

mouth of Fisheating Creek and northwest of the city of Moore Haven on the lake’s southwest shore is 

very shallow and much of it cannot be traversed by boats because of insufficient water depths and 

dense vegetation. If maximum water levels in the lake were allowed to increase modestly (e.g., by 1-3 

feet), it is likely that this large area would become more lake-like, but still littoral rather than pelagic, 

and less like a separate, nearly impenetrable marsh. 

 

A recent study (Smith et al., 2004) found that low water levels (< 13-14 ft, NGVD) promote the spread of 

a nonnative invasive terrestrial species of grass, torpedograss (Panicum repens), in marshy areas of the 

lake where depths are less than 50 cm (1.6 ft). This exotic species has displaced more than 6,000 ha 

(15,000 acres) of native plants, including spikerush, and open-water habitat since it was introduced to 

the lake in the 1970s. (Although the plant is considered a terrestrial species, once established, it can 

grow in water depths of 75 cm or less, and it can survive extended periods at water depths up to 1 m.) 

 

Given the above comments and the possibility that other storage options (e.g., ASR) may not provide 

the amounts of water needed to fulfill the restoration plan, the committee judges that it would be 

prudent to revisit the question of whether Lake Okeechobee can provide some of the sought-for water 

storage. A wide range of options exist. Some of them, including options explored early in the Restudy, 

would have extreme effects on lake levels and would diminish the value of the lake as an ecological 

resource and probably as a sport fishery. These options likely would be opposed by a wide range of 

stakeholder groups, including the sport-fishing community and environmentalists. The lake is widely 

considered to be a valuable aquatic resource, even in its somewhat degraded condition, and proposals 

that would relegate the lake primarily to use as a water-storage device are likely to be controversial. For 

this reason especially, any reconsideration of Lake Okeechobee’s role in storage would need to include 

careful consideration of socioeconomic and ecological factors, including short- and long-term financial 

costs. 

 

One of the more extreme options involved splitting the lake into two sections with a large dike. One 

section would include the littoral zones on the west side of the lake, in which water levels would be 

maintained within a range that would promote a healthy littoral plant community. The other section 

would include most of the open water portions of the lake on the east side, and water levels would be 

allowed to fluctuate to rather extreme highs and lows. A second option considered in early Restudy 

modeling runs allowed the entire lake to be used for water storage, and although the runs 

demonstrated that maximal use of storage in Lake Okeechobee would be “cost effective and 

hydrologically efficient” (USACE and SFWMD, 1999), they produced extreme fluctuations in lake levels, 

which likely would adversely affect the lake ecosystem. More modest fluctuations in water levels, 

including relatively small increases in maximum lake stage, apparently were not explored in these runs. 

 

Smaller fluctuations and smaller increases in maximum stage of Lake Okeechobee obviously would not 

provide the total amount of storage that the unaltered system of the nineteenth century had and that 

may be required to offset the loss of another major storage component, such as ASR, should it prove 

infeasible. Nonetheless, moderate changes in lake stage could contribute substantially to system 

storage. As noted previously, an increase in maximum lake stage of only 0.5 ft would provide a water 

storage volume nearly equal to that of the two reservoirs (total of 22,500 acres plus an additional 7,500 

acres devoted to STAs) proposed to be constructed north of Lake Okeechobee (see Chapter 2). Such 

changes may have only small negative effects on lake quality in the long term, especially once the 



problem of excessive nutrient loading to the lake is finally solved, and it may even lead to positive 

changes, such as a larger open-water habitat and a more accessible littoral zone on the southwest side 

of the lake. Thus, there is the potential to provide ecological benefits earlier in the process. Other 

storage options, including the proposed storage reservoirs north of Lake Okeechobee, have their own 

environmental costs. Any such changes should be undertaken using adaptive management to maximize 

learning opportunities. 

 

 


